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The University of North Carolina was chartered in 1789 and opened its doors to students atits Chapel Hill campus in 1795. Throughout most of its history, it has been governed by aBoard of Trustees chosen by the Legislature and presided over by the Governor. During theperiod 1917 1972, the Board consisted of one hundred elected members and a varying numberof (.r (it't'icio members.By act of the General Assembly of 1931, without change of name, it was merged with TheNorth Carolina College for Women at Greensboro and The North Carolina State College ofAgriculture and Engineering at Raleigh to form a multicampus institution designated TheUniversity of North Carolina.In 1963 the General Assembly changed the name of the campus at Chapel Hill to The Uni-versity of North Carolina at Chapel Hill and that at Greensboro to The University of NorthCarolina at Greensboro and, in 1965, the name of the campus at Raleigh was changed toNorth Carolina State University at Raleigh.Charlotte College was added as The University of North Carolina at Charlotte in 1965, and,in 1969, Ashevillc-Biltmore College and Wilmington College became The University of NorthCarolina at Asheville and The University of North Carolina at Wilmington respectively.A revision of the North Carolina State Constitution adopted in November 1970 includedthe following: “The General Assembly shall maintain a public system of higher education.comprising The University of North Carolina and such other institutions of higher educationas the General Assembly may deem wise. The General Assembly shall provide for the selec-tion of trustees of The University of North Carolina. . . In slightly different language, thisprovision had been in the Constitution since 1868.On October 30, 1971, the General Assembly in special session merged, without changingtheir names, the remaining ten state supported senior institutions into the University asfollows: Appalachian State University, East Carolina University, Elizabeth City State University, Fayetteville State University, North Carolina Agricultural and Technical State Uni-versity, North Carolina Central University, North Carolina School of the Arts, PembrokeState University, Western Carolina University, and Winston-Salem State University. Thismerger, which resulted in a statewide multicampus university of sixteen constituent institu-tions, became effective on July 1, 1972.



The constitutionally authorized Board of Trustees was designated the Board of Governors,and the number was reduced to thirty-two members elected by the General Assembly, withauthority to choose their own chairman and other officers. The Board is “responsible for thegeneral determination, control, supervision, management, and governance of all affairs ofthe constituent institutions." Each constituent institution, however, has its own board oftrustees of thirteen members, eight of whom are appointed by the Board of Governors, fourby the Governor, and one of whom, the elected president of the student body, serves exofficio. The principal powers of each institutional board are exercised under a delegationfrom the Board of Governors.Each institution has its own faculty and student body, and each is headed by a chancelloras its chief administrative officer. Unified general policy and appropriate allocation of func-tion are effected by the Board of Governors and by the President with the assistance of otheradministrative officers of the University. The General Administration office is located inChapel Hill.The chancellors of the constituent institutions are responsible to the President as the chiefadministrative and executive officer of The University of North Carolina
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Aerial view of a portion of the campus of North Carolina State University.



North Carolina State University
North Carolina State University is one of the nation’s major public univer-sities large, complex, national and international in scope, and a leader in scien—tific research.It ranks among the top universities in the nation, and shares the distinctive

character of Land-Grant state universities nationally broad academic offerings,extensive public service, national and international activities, and large-scale ex-tension and research programs.Academic excellence is well represented in more than 80 bachelors of arts and
science programs, 68 masters degree fields and 46 doctoral degrees.Research activities span a broad spectrum of about 700 scientific, technologicaland scholarly endeavors, with a budget of approximately $25 million annually.Extension work on a statewide basis in each of the 100 counties underscores theidea that the University’s campus extends to the state’s boundaries. Diverse exten-sion programs include urban affairs, marine sciences, environmental protection,engineering, industrial, business and textiles, agricultural and many others.The annual University budget is more than $120 million. The University has4,600-plus employees. There are 1,621 faculty and professional staff and 174 ad-junct and federal agency faculty, including 1,075 graduate faculty.There are 120 campus buildings with an estimated value of about $200 million.The central campus is 596 acres, though the University has 88,000 acres on astatewide basis, including one research and endowment forest of 78,000 acres. Nearthe main campus are research farms; biology and ecology sites; genetics, hor-ticulture, and floriculture nurseries; forests, and areas such as Carter Stadiumwhich comprise about 2,500 acres.The University’s Wolfpack athletics teams are well—known nationally. The
basketball team was national champion in 1974-75. The football team has been theAtlantic Coast Conference champion four times and co-champion twice and haswon three bowl games in the last decade. The Wolfpack is now fielding women’sinter-collegiate athletics teams.North Carolina State University is one of the three Research Triangle Universities along with Duke University and the University of North Carolina at ChapelHill. In the 30-mile triangle formed by the three universities is the 5,000-acreResearch Triangle Park, the Research Triangle Institute, a Universities’s sub—sidiary, and the Triangle Universities Computation Center, a central facility forthe extensive computing centers of the institutions.N. C. State’s enrollment reached 18,500 in the 1978 fall semester. There are13,000 students in undergraduate degree programs, 2,600 in graduate degreeprograms, and nearly 3,000 special students in various categories. The total studentpopulation includes approximately 1,300 black or other minority students, 6,000female students, and 4,500 students twenty—five years of age or older. Students atState come from 47 states and 80 countries. The international enrollment is a dis—tinctive feature of the institution since its 800 international students give it adecidedly cosmopolitan atmosphere.NCSU is one of the 140 members of the National Association of State Universi-ties and Land-Grant Colleges. Even though these institutions constitute less than 5



percent of the 2,500 colleges and universities in the nation, they constitute the na-tion's major institutions They enroll about 30 percent of all US. college students29 million out of 9.7 million, and award 38 percent of all degrees awarded in theUnited States, includingr (54 percent of all doctoral degrees.

NONDISCRIMINATION STATEMENT
North Carolina State University is dedicated to equality of opportunity withinits community. Accordingly, North Carolina State University does not practice orcondone discrimination, in any form, against students, employees, or applicants onthe grounds of race, color, national origin, religion, sex, age, or handicap. NorthCarolina State University commits itself to positive action to secure equal oppor-tunity regardless of those characteristics.North Carolina State University supports the protection available to members ofits community under all applicable Federal laws, including Titles VI and VII of theCivil Rights Act of 1964, Title IX of the Education Amendments of 1972, Sections799A and 845 of the Public Health Service Act, the Equal Pay and Age Discrimina-tion Acts, the Rehabilitation Act of 1973, and Executive Order 11246,For information concerning these provisions, contact:Affirmative Action Officer201 Holladay HallNorth Carolina State UniversityRaleigh, North Carolina 27650
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University Calendar
SPRING SEMESTER, 1979
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Mon.Tues.Wed.Thurs.
Mon.

Registration DayChange Day (Late registration, Drop/Add)First day of classesLast day to add a course (to add during second weekrequires permission of instructor.Last day to withdraw (or drop a course) with a re-fund; Last day for undergraduate student to dropbelow 12 hoursLast day to drop a course at the 400 level or belowwithout a gradeMid—semester reports due; Spring vacation begins at10:00 pm.Classes resume at 7:50 a.m.Last day to drop a course at the 500 or 600 levelwithout a gradeHolidayLast day of classesFinal examinations
Commencement

Registration DayFirst day of classesLast day to add a course (to add during third andfourth days requires permission of instructor)Last day to withdraw (or drop a course) with arefundLast day to drop a course at the 400 level or belowwithout a gradeLast day to drop a course at the 500 or 600 levelwithout a gradeLast day of classesFinal examinations

Registration DayFirst day of classesHolidayLast day to add a course (to add during third andfourth days requires permission of instructor)Last day to withdraw (or drop a course) with arefundLast day to drop a course at the 400 level or belowwithout a gradeLast day to drop a course at the 500 or 600 levelwithout a gradeLast day of classesFinal examinations
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Registration DayChange Day (Late registration, Drop/Add)First day of classesHolidayLast day to add a course (to add during second weekrequires permission of instructor)Last day to withdraw (or drop a course) with a re-fund; Last day for undergraduate student to dropbelow 12 hoursLast day to drop a course at the 400 level or belowwithout a gradeMid-semester reports due; Fall vacation begins at10:00 pm.Classes resume at 7:50 a.m.Last day to drop a course at the 500 or 600 levelwithout a gradeThanksgiving vacation begins at 1:00 pm.Classes resume at 8:00 am.Last day of classesFinal examinations

Registration DayChange Day (Late registration, Drop/Add)First day of classesLast day to add a course (to add during second weekrequires permission of instructor)Last day to withdraw (or drop a course) with a re-fund; Last day for undergraduate student to dropbelow 12 hoursLast day to drop a course at the 400 level or belowwithout a gradeMid-semester reports due; Spring vacation begins at10:00 pm.Classes resume at 7:50 am.Last day to drop a course at the 500 or 600 levelwithout a gradeHolidayLast day of classesFinal examinations
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Fri.
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Last day to drop a course at the 500 or 600 levelwithout a gradeLast day of classesFinal examinations

Registration DayFirst day of classesLast day to add a course (to add during third andfourth days requires permission of instructor)HolidayLast day to withdraw (or drop a course) with arefundLast day to drop a course at the 400 level or belowwithout a gradeLast day to drop a course at the 500 or 600 levelwithout a gradeLast day of classesFinal examinations

Registration DayChange Day (Late registration, Drop/Add)First day of classesHolidayLast day to add a course (to add during second weekrequires permission of instructor)Last day to withdraw (or drop a course) with a re-fund; last day for undergraduate student to dropbelow 12 hoursLast day to drop a course at the 400 level or belowwithout a gradeMid-semester reports due; Fall vacation begins at10:00 pm.Classes resume at 7:50 a.m.Last day to drop a course at the 500 or 600 levelwithout a gradeThanksgiving vacation begins at 1:00 pm.Classes resume at 7:50 a.m.Last day of classesFinal examinations
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Academic Programs

North Carolina State University offers more than 80 fields of study at the under—graduate level. These fields of study include many comprehensive academicprograms leading to BS, or B.A. degrees. Some are options within degreeprograms, such as the Wildlife Biology Option within the BS. in Zoology or theWriting-Editing Option within the BA. in English. The Individualized StudyProgram in Agriculture and Life Sciences and the Multidisciplinary StudiesProgram in Humanities and Social Sciences each provide opportunities for creatingadditional fields of study to meet the specialized needs of particular students.The following are the undergraduate fields of study available at North CarolinaState University:
AgricultureAgricultural EconomicsAgronomyAnimal ScienceBiological and AgriculturalEngineering(‘rop ScienceFood ScienceHorticultural ScienceNutritionPest Management for Crop ProtectionPoultry ScienceSoil Science
Business and EconomicsAccountingBusiness ManagementEconomics
Biological SciencesBiochemistryBiological SciencesBotanyEntomologyFisheries and Marine BiologyMicrobiologyWildlife BiologyZoology
DesignArchitectureLandscape ArchitectureProduct DesignVisual Design
Education (including teacher certifica-tion)AgriculturalEnglishFrench Language and LiteratureIndustrial Arts
14

MathematicsScience (biology, chemistry, earthscience, & physics)Social Studies (economics, history,political science, & sociology)Spanish Language and LiteratureTechnicalVocational Industrial
EngineeringAerospaceChemicalCivilConstructionElectricalEngineering OperationsFurniture Manufacturing andManagementIndustrialMaterialsMechanicalNuclear
Forestry and Natural ResourcesConservationForestry
HumanitiesEnglish and American LiteratureFrench Language and LiteratureHistoryPhilosophySpanish Language and LiteratureSpeech-CommunicationWriting-Editing
Individualized ProgramsIndividualized Study Program (Agri-culture and Life Sciences)Multidisciplinary Studies (Human-ities and Social Sciences)



Mathematics and Related SciencesApplied MathematicsComputer ScienceMathematicsStatistics
Physical Sciences

RecreationRecreation Resources Administration
Social SciencesCriminal JusticePolitical ScienceRural SociologyChemistry Social WorkGeology SociologyMeteorologyPhysics TextilesTextilesTextile ChemistryTextile ManagementMedical and Veterinary SciencesMedical TechnologyPre-dental Textile SciencePre medicalPre-yeterinary Wood SciencePulp and Paper Science and Techno]Psychology ogyExperimental Psychology Wood Science and TechnologyHuman Resources DevelopmentPsychology

Agricultural Institute
This two-year program requires high school graduation and a letter of recom-

mendation. The program does not carry college credit An Associate of AppliedScience degree is awarded. Fields of study are:
Agricultural Equipment TechnologyAgricultural Pest Control (Agricultural, Urban and Industrial Options)Field Crops TechnologyFlower and Nursery Crops TechnologyFood Processing, Distribution and ServiceGeneral AgricultureLivestock Management and Technology (Dairy and Animal Husbandry Options)Soil TechnologyTurfgrass Management
UNDERGRADUATE DEGREES AND OPTIONS LEADING TO DEGREES
Bachelor’s of:
Design environmental design in architecture; environmental design inlandscape architecture; and environmental design in product

design (including option in Visual design).
Humanities and Social Sciencessocial work.
Bachelor of Science in:
Agriculture and Life Sciences

(Bi/siness) agricultural economics
15
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agricultural economics; animal science; biological and agricul-tural engineering; biological sciences (including options inbiochemistry, microbiology, and nutrition); botany; conserva-tion; crop science; entomology; food science; horticulturalscience; medical technology; pest management for crop protec-tion; poultry science; pre—veterinary option; rural sociology (in-cluding option in criminal justice); soil science; wildlife biology;and zoology (including options in pre-dental and pre-medical;fisheries and marine biology).
agronomy; animal science; biological and agricultural engi-neering; food science; horticultural science; and poultry science.

Imlirirlualizul Shall] Program in Agriculture and Life Sciences.
Erlaca lion

Engineering

Fort sf Res-024 I'(‘( s

agricultural education; industrial arts education; mathematicseducation; science education (including biology, chemistry,earth science, and physics); technical education; and vocationalindustrial education.
aerospace engineering; biological and agricultural engineering;chemical engineering; civil engineering; construction option;electrical engineering; engineering operations; furnituremanufacturing and management; industrial engineering;materials engineering; mechanical engineering; and nuclearengineering.
conservation; forestry; pulp and paper science and technology;recreation resources administration; and wood science andtechnology.

Humanilits and Social Scienceseconomics; English; history; philosophy; and political science.
Physical and llIatlzcmatical Sciences

erliles
chemistry; computer science; geology; mathematics; meteorol—ogy; physics; and statistics.
textiles; textile chemistry; textile management; textile science

Bachelor of Arts in:
Edaca iiml psychology (including options in experimental; human resourcedevelopment),
Humanities and Social Sciences

16

accounting; business management; economics; English (in-cluding options in teacher education; writing-editing); French(including option in teacher education); history; multi-disci—plinary major in humanities and social sciences; philosophy;political science (including option in criminal justice); socialstudies education option (in economics, history, politics, orsociology); sociology (including option in criminal justice);



Spanish (including option in teacher education); and speech—communication.
Physical and Mathematical Scienceschemistry; geology.
Professional degrees (fifth year) in:

chemical engineering; civil engineering; electrical engineering;industrial engineering; materials engineering; mechanical engi-neering; and nuclear engineering,
GRADUATE DEGREES
Master’s of:

adult and community college education, agricultural education,agriculture, architecture, biological and agricultural engineer—ing, biomathematics, chemical engineering, civil engineering,computer studies, curriculum and instruction, economics,educational administration and supervision, electrical engineer-ing, engineering (off-campus program), forestry, guidance andpersonnel services, industrial arts education, industrialengineering, landscape architecture, life sciences, mathematicseducation, mechanical engineering, occupational education,product design, public affairs, recreation resources, sociology,science education, special education, statistics, technology forinternational development, textiles, urban design, vocationalindustrial education, wildlife biology, wood and paper science.
Master of Arts in:

economics, English, history, and political science.
Master of Science in:

adult and community college education, agricultural economics,agricultural education, animal science, applied mathematics,biochemistry, biological and agricultural engineering, bio-mathematics, botany, chemical engineering, chemistry, civilengineering, computer studies, crop science, curriculum and in-struction, ecology, educational administration and supervision,electrical engineering, entomology, food science, forestry,genetics, geology, guidance and personnel services, hor-ticultural science, industrial arts education, industrialengineering, management, marine sciences, materials engineer-ing, mathematics, mathematics education, mechanicalengineering, meteorology, microbiology, nuclear engineering,nutrition, occupational education, operations research, physics,physiology, plant pathology, poultry science, psychology,
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recreation resources administration, rural sociology, scienceeducation, soil science, special education, statistics, textilechemistry, textiles, vocational industrial education, wildlifebiology, wood and paper science, and zoology.
Doctor of Philosophy in:

animal science, applied mathematics, biochemistry, biologicaland agricultural engineering, biomathematics, botany,chemical engineering, chemistry, civil engineering, cropscience, economics, electrical engineering, entomology, fiberand polymer science, food science, forestry. genetics, hor-ticultural science, industrial engineering, marine sciences,materials engineering, mathematics, mathematics education,mechanical engineering, microbiology, nuclear engineering,nutrition, operations research, physics, physiology, plantpathology, psychology, science education, sociology, soil science,statistics, wood and paper science, and zoology.
Doctor of Education in:

adult and community college education, curriculum and in—struction, educational administration and supervision,guidance and personnel services, industrial arts education, andoccupational education.
Consult the Graduate Catalog for further information on graduate programs andadmissions procedures.

HONORS PROGRAMS
Honors Programs are designed to provide individualized programs of study forpromising young scholars. The Schools of Agriculture and Life Sciences, Engineer-ing, Forest Resources, Humanities and Social Sciences, Physical and MathematicalSciences, and Textiles have separate plans built around honors courses, supervisedresearch, and special seminars. Students who demonstrate exceptional ability andachievement during their freshman or sophomore year are eligible to participate.Information is available from faculty advisers and from the office of the dean ofeach school.

COOPERATIVE EDUCATION PROGRAMS
Cooperative Education Programs are offered in the Schools of Engineering,

Forest Resources, Humanities and Social Sciences, Physical and MathematicalSciences, and Textiles. These programs are designed to provide students alter—nating semesters of study and full~time work experience in their chosen fields. Thisnormally takes place during the sophomore and junior levels and means that at—taining a degree will take more than the usual eight semesters. A grade pointaverage of 2.25 is required for students entering this program, and transfers mustfirst complete at least one semester at NCSU. To remain in the program, students
18



must maintain a cumulative average of 2.00, arrange for a minimum of 12 months
of work experience, and be registered for each work period with the respective co—
op course numbers for their school. Students who are considering participation in a
co-op program should obtain further information from their faculty advisers orfrom the coordinator of the program for their school.
EVENING UNDERGRADUATE DEGREE PROGRAMS
The School of Humanities and Social Sciences now offers complete undergrad-uate degree programs during the evening hours for adult, part-time students. Such

degree programs are available in the departments of Economics and Business,English, History, Sociology and Anthropology, Foreign Languages and
Literatures, and Political Science. Persons interested in more information aboutthese evening degree programs should contact the N.C.S.U. Division of Continuing
Education, PO. Box 5125, Raleigh, NC. 27650; (919) 737-2265.

Special Programs
The University has numerous special programs designed to meet the interestsand needs of individual students including the following:
Alexander International Program. The International Program in Alexander

Residence Hall involves American and foreign students in a program designed tofacilitate cross-cultural understanding and to increase the participants’ knowledgeof world affairs. Students in Alexander can expand their appreciation and knowl-edge of other cultures and other people and can learn more about themselves by liv-ing with students from many different countries. Dinner seminars, parties, films,
speakers, credit courses, and special programs focus on international themes andissues. Two Alexander residents are awarded foreign study scholarships for travel
and study abroad each summer.Learning Opportunities Unlimited. Learning Opportunities Unlimited (LOU)is a program of non-credit interest courses offered by the Department of ResidenceLife. The courses are usually taught in residence hall lounges and recreation roomsand cover such topics as karate, auto mechanics, social dancing, ballet, meditation,
photography, women’s self defense, and tap dancing.Metcalf Living-Learning Program. The Living-Learning Program in MetcalfResidence Hall is primarily designed for freshmen who are interested in educa—tional and cultural development. The program involves male and female freshmenin all eight schools of the University, although those in the School of Humanitiesand Social Sciences who are interested in a special residential program are en-couraged to first consider the Transition Program.Metcalf students can take several courses together in cluster classes, become in-formally acquainted with faculty members, hear outside speakers, and participatein planned discussions. Faculty members and graduate students provide tutorialsto assist the freshmen with their courses.Friends of Adam Smith. Friends of Adam Smith is a program coordinated bythe Department of Economics and Business and the Department of Residence Lifewhich involves 35 to 40 sophomores majoring in accounting, business management,
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or economics. These students live in Lee and Sullivan Residence Halls and takeseveral classes together each semester, which are taught in the Cultural Centernearby. A study lounge with tape calculators, reference books, and other resourcematerials related to the courses is available in Sullivan Hall for program partici-pants.The program is coordinated by a graduate student from the Department ofEconomics and Business, and two seniors majoring in the department are hired tolive in the halls and to provide tutoring, advising, and other assistance related tothe academic course work. Visiting business executives, accountants, economists,government officials, etc, meet with the participants in class and in informal din-ners and discussion groups in the evenings. Other activities available for studentsin this program include a special career planning workshop, field trips tobusinesses in the area, and programs related to the students’ course work andcareer objectives.National Student Exchange Program. North Carolina State is one of 42 statesupported colleges and universities belonging to the National Student ExchangeProgram. Each year an opportunity is provided for 25 State students to study atone of the other participating schools and still pay the same tuition and fees theypay here. Much red tape normally associated with a change of school is alsoavoided. Eligible students must be in either sophomore or junior year, have a 2.5grade point average or better, and be selected by a screening committee. Preferenceis given to North Carolina residents. For further information contact the Office ofStudent Development, 2214 Harris Hall.North Carolina Fellows Program. North Carolina State University offers aunique learning and development experience known as the North Carolina FellowsProgram. The program is designed to assist outstanding, talented students todevelop their leadership potential at an accelerated pace, and to accomplish this inways not usually afforded by the University. Each year approximately fifteen newfreshmen are selected to participate in the program as Fellows. The program seeksto identify students of exceptional ability and motivation and to encourage theirdevelopment as potential leaders for business, governmental, educational andother professional communities. The program attempts to fulfill its goal byproviding training and developmental opportunities.PASS (Program of Academic Support Services). The Department of
Residence Life provides several academic support services for students living in theresidence halls under the Program of Academic Support Services (PASS). These in—clude weekly tutorials in chemistry, math, physics, and English in each residencehall area; study skills classes and workshops on topics such as test anxiety reduc-tion, study skills, reading improvement, term paper writing, and career planning;special facilities such as the computer facility in Bragaw Hall; and the FreshmanAdviser Program. Freshman advisers are upperclassmen living in the residencehalls who volunteer to assist several freshmen in their major who live in the same
or a nearby residence hall.Transition Program. The Transition Program involves 60 male and femalefreshmen who live in the Berry-Becton—Bagwell Quad and take four courses
together American history, American literature, philosophy, and a special collo-quium. The courses are taught as an interdisciplinary approach to AmericanCivilization and are supplemented with a variety of films, guest speakers, field
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trips, dramatic productions, and special projects. In addition to this course cluster,Transition participants enroll in other regular University courses, normallyscience, math or foreign language, and physical education.The Transition courses are taught in the Berry Residence Hall lounge and one of
the faculty members lives in an apartment in the Quad. The faculty members havean office in Berry Hall, and the nature of the program encourages very informal re-lationships between students and faculty. Transition is designed primarily for
freshmen in the School of Humanities and Social Sciences, but interested studentsin other schools are encouraged to apply and will be selected as space permits.Summer Study at Oxford, England. A cooperative program with the Univer-sity of North Carolina at Asheville that offers North Carolina State University stu—dents a four-week summer experience at Oxford, England. Program is limited to 35participants and students may take one or two courses. Academic credit is grantedfor this work by NCSU. Courses include Shakespeare, British History, Contemporary British Novel, Town Planning, and Contemporary Philosophy. All courses
are taught by British scholars. Ample time is made available for independenttravel in order to maximize the British experience. Contact the Division of StudentAffairs for full details, Room 214 Harris Hall.

Admissions
Freshman applications to the University for the fall semester or summer sessions should be submitted during the fall of the senior year in high school. Based on

past experience, applications and credentials received in the fall and early winterhave received full consideration while those applications received later have been(and may be again) subject to a waiting list, depending upon space availability.Those students whose applications are placed on a waiting list will be notified oftheir final status by June 1.Applicants for the School of Design should submit applications by January 1.Applications for the spring semester should be submitted prior to December 1,
however, all acceptances for the spring semester are subject to space availability.Each applicant must complete an application form which may be obtained fromhigh school counselors or by writing to:

Director of AdmissionsP. O. Box 5126North Carolina State UniversityRaleigh, North Carolina 27650
A nonrefundable $10 fee must accompany the completed application.

FRESHMAN ADMISSION
Applicants normally should be graduates of an accredited high school and havethe recommendation of the principal or counselor. Non-graduates should usuallyhave a high school equivalency certificate, the minimum high school mathematicspreparation, and present other evidence of maturity and ability to deal effectivelywith college work.
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Prospective students should have the following high school credits (courses):
English 4 yearsHistory 2 yearsMathematics 2 years of algebra; 1 year of geometry; advanced algebra andtrigonometry is strongly recommended for schools of Engineering, ForestResources, and Physical and Mathematical SciencesScience 2 years, preferably biology, chemistry, or physicsForeign Language 2 years recommended for School of Humanities and SocialSciences only
Information the University needs for admissions purposes includes: the highschool record showing grades through the junior year, a listing of courses inprogress in the senior year, an overall grade point average based on at least threeyears of high school study, scores on the Scholastic Aptitude Test (SAT) or ACT,and the field of study of curriculum preferred.In addition to adequate high school preparation, each freshman must meet aminimum Predicted Grade Average computed on the basis of the high school gradepoint average and scores on the SAT or ACT. The grade point average carriesgreater weight in the prediction than the test scores.Applicants are accepted on either junior or senior test scores, although seniorscores are recommended, especially if the applicant is also applying for financialaid. An interview is not required and does not weigh in the admissions decision;however, a prospective student is always welcome to visit the Admissions Office,112 Pcele Hall, from 8:00 am. until 5:00 pm. Monday through Friday.

Two-Year Agricultural Institute
Requirements for admission to the Agricultural Institute, a two-year terminalprogram, include graduation from an accredited high school or successful comple—tion of the high school equivalency examination administered by the State Depart-ment of Public Instruction. The application should include a copy of the high schoolrecord or a letter indicating the applicant has passed the equivalency examination,and a letter of recommendation. Each application is reviewed and evaluated by theInstitute Director. SAT scores are not required.

Freshman Profile
Who makes up the student body of NCSU? Sixty-six percent of the freshmen whoentered in August 1977, had a high school grade point average of 3.0 or higher andninety-five percent had a high school grade point average of 2.5 or better. Highschool performance is usually considered the best predictor of success in college;however, if you have a lower grade point average but did well on the SAT youshould not be discouraged from applying for admission. In 1977-78, the freshmanclass at State had average SAT scores of 462 Verbal and 535 Mathematics.

Scholastic Aptitude Test (SAT), American College Testing ProgramAchievement Tests, Advanced Placement
Scholastic Aptitude Test and American College Test—Applicants for admissionas freshmen must take the College Entrance Examination Board Scholastic Apti-
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tude Test (SAT) or the American College Test (ACT) and request that their scoresbe sent directly from the Board to North Carolina State University (Code No.R5496). Information booklets and application forms may be obtained from schoolcounselors or by writing:
College Entrance Examination BoardBox 592Princeton, New Jersey 08540

Or
American College Testing ProgramP. O. Box 414Iowa City, Iowa 52240

Achievement Tests—Achievement Test scores are not used in the admissionsdecision; however, freshmen who take the English and Math Level I AchievementTests will receive more accurate placement in the beginning English and mathcourses. The fall and winter test dates are considered the best time for taking these
tests.Advanced Placement—A student may qualify for advanced placement by one ormore of the following means: 1) by passing a proficiency examination adminis-tered by a teaching department; 2) by attaining a sufficient predicted grade inEnglish (PGE) which is based on the SAT Verbal score and either the high schoolrecord or the CEEB English Achievement score; 3) by attaining a sufficient pre-dicted grade in mathematics (PGM) which is based on the SAT Mathematics scoreand either the high school record or the CEEB Mathematics Achievement score; 4)by meeting a specific minimum score on certain of the CEEB Advanced PlacementProgram (APP) examinations; and 5) by attaining at least a minimum score on cer-tain 0f the College Level Examination Program (CLEP) subject tests.
OUT-OF-STATE STUDENTS
Undergraduate applicants from outside North Carolina must meet higher stan-dards than required of N. C. residents in some fields of study before admission willbe granted. North Carolina State University is limited to accepting not more than15 percent of total undergraduate admissions from outside the State.

TRANSFER STUDENTS
North Carolina State University welcomes transfer applicants, and in recentyears, more than 25 percent of our graduates started their college programs atother institutions.Transfer applicants should present at least 28 semester hours of “C” or bettercollege—level work with a minimum overall 2.0 average on all work attempted andbe eligible to return to the last institution regularly attended. Programs that areexperiencing space limitations may require a higher minimum grade point averagefor admission. Students presenting less than 28 semester hours must also meet theadmissions requirements for entering freshmen. Applications of students fromnon-accredited institutions are reviewed by the Admissions Committee.Work completed at technical institutes is generally not considered college level;however, students from such institutes may take comprehensive examinations in
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courses in which they feel previous training qualifies them for advanced place-ment.If admitted, the prospective transfer student's record will be further evaluatedby the school in which the student wishes to enroll to determine the amount ofcredit that can be transferred and applied toward degree requirements at NC.State. Transcripts (m not ( Will/(HUI l/rm'erer until the applicant has been (Ml/nittul. A nonrefundable $2 transcript evaluation fee, payable to North Carolina StateUniversity, is charged for this service.
ADDITIONAL CLASSIFICATIONS

l'm lusstti‘ul Stmlrnts An unclassified student is one who has been approvedfor admission to a specific school and is earning college credit but has not chosen aspecific curriculum. He or she must meet the same admissions requirements asregular students. If, at a later date, an unclassified student wishes to change toregular status, credits must be evaluated for his or her chosen curriculum.Spreiul Stnrlrnts The special student classification is primarily designed forstudents 123 years of age or older who are employed in the Raleigh area, includinghomemakers and other mature individuals interested in college courses for specialreasons, but who do not desire to work toward a degree at North Carolina StateUniversity. The usual college admissions requirements may be waived for qualifiedspecial students, but regular rules of scholarship apply after admission.Special student applications should be made through the Division of ContinuingEducation, McKimmon Extension Education Center, corner of Western Boulevardand Gormon Street. If special students wish to change to regular status at a laterdate, they must make regular application through the Admissions Department andmeet the same admissions requirements as other degree candidates.
SERVICEMEN’S OPPORTUNITY COLLEGES, COLLEGE LEVELEXAMINATION PROGRAM
Srrricemens Opportunity Colleges (SOC) College level courses offered by ac-credited institutions and made available to military personnel through SOC will beconsidered for transfer credit if a grade of “C" or better has been earned and if thecourses are applicable to the student’s curriculum. A transcript must be sent to theDirector of Admissions directly from the institution offering the course.Collegt Level Examination Progranz—CLEP primarily serves non—traditionalstudents who have acquired knowledge through University extension courses,educational television, non-credit adult education programs, on—the—job training,

and independent study by enabling them to demonstrate their knowledge andreceive college credit on the basis of examinations.There are two types of examinations, General Examinations and the Subject Ex-aminations. Although only a limited amount of credit is given for the General Ex-aminations, many Subject Examinations are accepted for credit. The examinationsare given at N. C. State during the third week of each month, and candidates shouldregister three weeks before the test date.For further information write or telephone the Counseling Center, NorthCarolina State University, Box 5072, 200 Harris Hall, Raleigh, NC. 27650; (919)737-2423.
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GRADUATE STUDENTS
Procedures and policies governing graduate admission are outlined in a specialcatalog issued by the Graduate School. For a copy of the Graduate School catalogcontact:

Dean of the Graduate School104 Peele HallNorth Carolina State UniversityRaleigh, North Carolina 27650

Registration
Preregz’stmtz’mz: To preregister a student meets with his or her adviser to discussan academic program and to select courses for the next semester. The courses se-lected by each student are processed through the computer which assigns a day andan hour for each course requested. During the registration period at the beginningof each semester, the student obtains a completed class schedule. Schedule ofCourses listings are available for every semester and they contain all necessary instructions for completing preregistration. To be preregistered, a student must sub-mit a Preregistration Schedule Request form to Registration and Records duringthe specified preregistration period.Registration: Registration consists of three steps: 1) paying tuition and feespreferably by mail, 2) completing registration forms, and 3) obtaining classschedules. Students who register late must follow late registration instructions andpay the required late fees. Instructions for completing registration and lateregistration are issued each semester and summer session. Each student is ex-pected to complete registration in person. Under no circumstances is apreregistered student considered officially registered until such time as the studenthas picked up a class schedule and completed the registration forms.

INTERINSTITUTIONAL REGISTRATION
A regularly enrolled undergraduate degree student who is enrolled in at leasteight credit hours at North Carolina State University may take course work at oneof the Raleigh colleges, at the University of North Carolina at Chapel Hill, at theUniversity of North Carolina at Greensboro or at Duke University. Interinstitutional registration forms and all registration procedures are available fromRegistration and Records.

SCHEDULE CHANGES—DROPS AND ADDS
Courses may be added freely during the first week of a regular semester and dur-ing the second week with the permission of the instructor. All courses maybe dropped freely without regard to course load during the first two weeks of aregular semester. Courses may be freely dropped during the first four weeks of asemester except that during the third and fourth week of a semester, full-timeundergraduate students who wish to drop courses and whose academic load wouldthereby fall below the twelve hour minimum course load may do so only with theapproval by the dean of the student's school. After the fourth week of classes no



courses may be dropped without the approval by the dean ofthe student’s school. Ifa student wishes to drop all courses for which he is enrolled, the procedure is thatof withdrawal from the University.

Tuition and Fees

North Carolina Resident $279.15 per semester ($182 tuition plus $97.15 fees).Nonresident $1,135.15 per semester ($1,038 tuition plus $97.15 fees).A statement of tuition and fees is mailed to each preregistered student around25-30 days before the beginning of any term. The statement must be returned withfull payment or complete financial assistance information by the due date appear-ing on the statement. Normally the due date is approximately one week beforeclasses begin. Fees are the same for both residents and nonresidents and are re-quired of all regularly enrolled students. Nonresident students are required to payan additional $856 per semester for tuition. Non—preregistered students are re—quired to pay their tuition and fees at registration.
ESTIMATED ANNUAL UNDERGRADUATE EXPENSES

First SecondTuition and Fees Semester Semes ter Year
(a) NO. Resident $ 279.15 $ 279.15 $ 558.30(b) Out-of—State Residents 1,135.15 1,135.15 2,270.30Room Rent 235.00 235.00 470.00Meals 500.00 500.00 1,000.00Books and Supplies 112.50 112.50 225.00Other personal expenses andincidentals 225.00 225.00 450.00
TOTAL(a) N.C.Residents $1,351.65 $1,351.65 $2,703.30(b) Out-of-State Residents $2,207.65 $2,207.65 $4,415.30
NOTE: All charges are subject to change without notice.
EXPENSES OTHER THAN TUITION AND FEES
Application Fee: A non-refundable fee of $10 must accompany each application foradmission. Transfer students must pay an additional $2 ($12 total) as a

transcript evaluation fee.Room R£ nt.‘ New incoming students receive a room application card with paymentinstructions in the letter of acceptance. Continuing students are provided a cardwith instructions at their residence hall rooms. The charge for room rent is $235
per semesterMeals: Meals are paid for individually at the various dining facilities available both
on and near the campus. A reasonable estimate for this expense is $500 persemester.
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Books and Supplies: Books and supplies are usually purchased during the firstweek of classes directly from the Students Supply Stores. Allow approximately
$112.50 per semester for purchasing books and supplies.Personal Expenses: Personal expenses vary widely among students but the es
timate of $225 is based on what students tell us they spend on these items.

REFUND POLICY
A student who officially withdraws from school during the first two weeks of

classes will receive a tuition and fees refund of the full amount paid less a registra-tion fee. The withheld registration fee amounts to $15 the first week and $25 thesecond week. After the two week period, no refunds will be made.In some instances, circumstances justify the waiving of rules regarding refunds.An example might be withdrawal because of sickness. Students have the privilegeof appeal to the Refund and Fees Committee when they feel special consideration ismerited. Applications for such appeals maybe obtained from the Office of BusinessAffairs or the Division of Student Affairs.
REQUIRED FEES
Required fees are levied for services, facilities, and programs available to all stu-dents whether or not the student takes advantage of them. The fees are chargedregardless of the number of credit hours for which the student may enroll. Anitemization of required fees and other detailed information concerning expenses or

related data can be obtained by contacting the Office of Business Affairs, P. O. Box5067, Raleigh, North Carolina 27650, phone: 919 737-2986.
RESIDENCE STATUS

Until May of 1973, determination of a student’s residence status for tuition pur—
poses rested upon the easily administered statutory requirement that “a legal resivdent must have maintained his domicile in North Carolina for at least 12 monthsnext preceding the (late of enrollment or re enrollment in an institution of highereducation in this State,” with the express proviso that “student status in an institu-
tion of higher learning in this State shall not constitute eligibility for residence toqualify said student for in-state tuition” (GS. 116-1431, 1971) (emphasis added).The administrative consequence of this law was to make necessary, in most cases,only one inquiry concerning residence status for each student, at the outset of thehigher education experience, since time spent enrolled as a student could not becounted in satisfaction of the 12-month eligibility requirement.The 1973 Session of the General Assembly amended the applicable law, so as toread in pertinent part as follows:

“(b) To qualify for in state tuition a legal resident must have maintained his domicile inNorth Carolina for at least the 12 months immediately prior to his classification as a residcntfor tuition purposes. In order to be eligible for such classification, the individual must es-tablish that his or her presence in the State during such 12 month period was for purposes ofmaintaining a bona fide domicile rather than for purposes of merely temporary residence in-cident to enrollment in an institution of higher education; further, (1) if the parents (or court-appointed legal guardian) of the individual seeking resident classification are (is) bona firlc
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domiciliaries of this State, this fact shall be prima facie evidence of domiciliary status of theindividual applicant and, (2) if such parents or guardian are not bona fide domiciliaries ofthis State, this fact shall be prima facie evidence of nondomiciliary status of the individual."(University regulations concerning the classification of students by residence, for purposesof applicable tuition differentials, are set forth in detail in A Manual to Asszst The PublicHit/In r Education Instztuttmzs of North (‘umlina in the Matter of Student Residence('lusszfimttmi for Tuition PNI‘]H)S(S. Each enrolled student is responsible for knowing thecontents of that Manual, which is the controlling administrative statement of policy on thissubject. Copies of the Manual are available for review on request at the Admissions Office,112 Peele Hall, North Carolina State University.)The essential change effected by the 1973 amendment to this statute is that a person who isan enrolled student is no longer necessarily precluded from demonstrating during the periodof one’s enrollment that he or she in fact has become a legal resident of North Carolina entitled to the in state tuition rate. The administrative consequences of this modification of thelaw are substantial. Two inquiries are mandated by the statute. First, has the applicant forclassification as a legal resident in fact resided in North Carolina for a minimum period of 12months immediately prior to the proposed effective date of his or her classification as a resi-dent for tuition purposes? Second, during the 12-month period in question, did the applicant’spresence in the State constitute legal residence? Thus, a carefully detailed inquiry must bemade in each such case concerning the residential status of the applicant, as measured by es-tablished legal principles which control the disposition of questions about the place of legalresidence of an individual.
CLASSIFICATION PROCEDURES

A. Initial Clusszflmtion A student admitted to initial enrollment in an institu-tion (or permitted to re-enroll following an absence from the institutional programwhich involved a formal withdrawal from enrollment) shall be classified by the ad-
mitting institution either as a resident or as a nonresident, for tuition purposes,prior to actual matriculation. Particular officials or offices of the institution shall
be designated to evaluate all such initial classification cases and to assign an ap-propriate classification consistent with the requirements of State law and theprovisions of this manual. Basic data on which such assignment shall be basedshall be collected in accordance with the common informational form prescribedherein (see Appendix B of Residence Manual, 1973, as revised 7/74 and 7/75,NCSU); additional data or documentation deemed essential to a reliable determina-tion may be elicited from the student, as deemed appropriate by the responsible of—ficial or office.B. Subsequent Classification Inquiries: Reclassification A residential classifica—tion once assigned (and confirmed pursuant to any appellate process invoked) maybe changed thereafter only at intervals corresponding with the established primarydivisions of the academic calendar of the institution, viz., at the beginning of asemester, quarter, or otherwise denominated basic interval of the academic calen-dar. No change in residential status for tuition purposes (and thus no change in ap-
plicable billing rates) shall be effected during such a semester, quarter, or term,with resulting increases or decreases in the tuition obligation on a pro rata basis fora portion of such semester, quarter, or term.The institution shall provide to each student at the time of and in connection
with the transmission to him or her of each periodic bill for tuition charges a noticeof the circumstances under which and the time at which a change in classification
may occur. The notice shall be of the type prescribed in Appendix C of theResidence Manual, July 1973, as revised 7/74 and 7/75, NCSU.
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Financial Aid
In order to be considered for all forms of aid administered by the Financial Aid

Office, a student and his parents must complete and mail for calculation purposesthe Financial Aid Form (FAF). The form is available from both the high school
guidance counselors and from the N. C. State University Financial Aid Office. Allzuzdergraduate students must indicate on the FAF that they wish consideration forthe Basic Educational Opportunity Grant. This is done automatically at no additional charge if the appropriate Basic Grant items are marked on the FAF. TheFAF should be completed preferably by February 1 of the year prior to fallsemester enrollment and by October 1 of the year prior to spring semester enroll-ment. Transfers and continuing students should check with the Financial Aid Of—fice regarding any other file information which may be needed for aid considera-tion. New freshmen who are NO. residents should also inquire about application
procedures for the NC. Student Incentive Grant. Information about this programis available from both the high school counselors and from the Financial Aid Of-fice.Awards are made to applicants on the basis of financial need and admission tothe University. Determination of a student’s need is based on estimated education—
al costs and a consideration of the family’s financial strength, which primarly in-cludes consideration of the family’s income as well as the student’s summer sav-ings, size of family, number of children in post-high school institutions, familyasset holdings and debts, and other resources that may be available for use such asGI Bill benefits, Social Security, Vocational Rehabilitation assistance, etc.Aid is available on a non—discriminatory basis to all qualifying students. These
awards are usually offered in financial aid “packages” which consist of a combina-tion of scholarship or grant, loan, and/or a work-study award, depending upon the
degree of need. Continuing students must have a satisfactory record of academicprogress in order to have their aid renewed, and a new application must be submit-ted each year for continued aid.
SCHOLARSHIPS
Each financial aid applicant who submits the FAF is automatically consideredfor any scholarship for which he or she is eligible. Some special “name"scholarships have curricular, geographic, or other special restrictions involved.

GRANTS
Basic Educational Opportunity Grant (for which all students who have neverreceived a bachelor’s degree must apply) will provide awards ranging from $176 to$1,600 to qualified students. Eligibility for a Basic Grant is determined by theFederal Government.Supplemental Educational Opportunity Grants are made from federal fundsto undergraduate students from low-income families in amounts of $200 to $1,500per year. They are especially useful in encouraging promising new students whodemonstrate exceptional need. These grants are determined by the University Fi—nancial Aid Office.
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Minority Incentive Grants are available to black students in their first enroll-ment at N.(‘. State University, either as freshmen or as first year graduate stu-dents.N. C. Student Incentive Grant program provides need-based grants for legalresidents of North Carolina. Entering freshmen and students who have receivedthe grant before have priority for future grants. Grants range up to $1,500 peracademic year.
ATHLETIC AWARDS

Athletic awards are made by the Department of Athletics to students who meetthe established qualifications for such awards. These awards are based uponathletic ability, rather than upon need,
LOANS
National Direct Student Loans—Both undergraduate and graduate studentscarrying at least half—time academic loads may be awarded these loans. Loans, likeother forms of financial aid, are need-based. Nine months after ceasing to beenrolled at least half-time, a student must begin paying interest on his or her loanat 3'? per year as well as assuming a $30 per month minimum repayment obliga-tion. In order to establish a repayment schedule, borrowers are expected to haveexit interviews at the loan office in the Office of Business Affairs just prior tograduation or other termination of studies.Institutional Loans A limited amount of other long-term loan money isavailable in several funds, and loans made therefrom are on essentially the sameliberal terms as the National Direct Student Loans.Guaranteed Student Loans—These are federal loans provided through banksand private lenders in the various states. Interest is at 7‘7} per year with theFederal Government paying the interest during the in—school period for studentswho qualify for the interest benefit. In North Carolina, College Foundation, Inc.administers the program. Information and forms are available in the Financial AidOffice.Emergency Short-Term Loans These loans are available in small amounts(usually not exceeding $100) to enable any full-time enrolled student to meet unex-pected expenses. These loans are usually to be repaid within 30 days and are not ex-tended beyond the end of a term or graduation.

COLLEGE WORK-STUDY
The federally supported Work-Study Program provides jobs on campus for stu-dents who qualify with need in the same manner as is required for scholarship orlong-term loan assistance. Pay rates vary with the job. Similar off-campusprograms, mainly in the summer, supplement the campus program as a part of thetotal Work-Study plan.

OTHER STUDENT EMPLOYMENT
The Financial Aid Office operates an employment service to assist any studentwho wants possibilities for part-time or summer work. No particular academic or
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economic qualifications are required to obtain jobs on- or off—campus outside theCollege Work-Study Program. A list of current job openings is available at the Fi—nancial Aid Office in Peele Hall.A brochure which gives a detailed explanation of the aid application and awardprocess and the types of aid available may be obtained upon request from the NC.State University Financial Aid Office.

Student Housing
North Carolina State University furnishes housing for approximately 6,354 stu—dents. The University operates residence halls which house 3,705 men and 1,789women students. In addition, 300 apartments are available for married students

and 14 University-owned fraternity and sorority houses accommodate 560students.
RESIDENCE HALLS
The residence halls are operated to provide opportunities through a variety ofgroup living experiences which will complement and expand the residents'

educational experiences. Each halls is staffed with selected students, both graduateand undergraduate, who are responsible directly to professionally trained people intheir area and to the Director of Residence Life. Staff members are available tohelp students initiate programs and activities and to advise and assist residents inany way possible.Living arrangements in buildings vary. Six high-rise buildings are arranged in
suites of four or five rooms sharing a bath; the other buildings have a centercorridor with rooms opening on to it. Rooms are furnished but residents must pro-vide bed linen, pillows and towels. (See page 34 for linen and blanket rental.)
To be eligible for University housing one must enroll as a regular full time stu—dent (an undergraduate must carry a minimum of 12 credit hours per semester).Room Rentals and Reservations All rooms rent for $245 per semester; thisrate is subject to change on a year to year basis. Reservation cards are mailed withthe letter of acceptance for admission to the University. These reservation cardsand the check for the rent should be returned to the Office of Business Affairs im-mediately since room assignment priority is based on date of payment.Refund of Room Rent If a room reservation is cancelled at the Office ofResidence Life, Harris Hall, in person or in writing on or before August 1 (the dateof cancellation is the date notification is received by that office), the rent paid willbe refunded less a $15 processing fee. After August 1, a refund will be given only ifthere is a waiting list of room applicants from which the vacated space can befilled. A refund given after August 1 will be the rental fee paid less a $35 processingfee and a prorated daily charge from the first day of classes until the room isvacated. Students who fail to notify the Residence Life Office and who fail to checkin and secure their keys on or before 5 pm. on registration day will have theirreservation cancelled without refund.



HOUSING FOR MARRIED STUDENTS
The University operates 300 apartments in E. S. King Village for married stu-dents. The rental is $73 for a studio, $80 for a one-bedroom, and $97 for a two-l)edroom including water only (gas is included in efficiency units). This rate is sub-ject to change on a year to year basis. Information on availability and applicationsshould be requested from the~Department of Residence Life, Box 5072, Raleigh,NC. 27650

OFF-CAMPUS HOUSING
Raleigh has numerous privately owned apartments and houses available for rentto University students. A partial listing is located in the Department of StudentDevelopment in Harris Hall. No listing is published because of the rapid turnover.The University does not operate a trailer parking area; however, privately ownedparks are available within a reasonable distance of the campus.

FRATERNITIES AND SORORITIES
Nineteen of the 22 fraternities and three of the five social sororities chartered bythe University maintain chapter houses. Twelve of the fraternities and two of thesororities are housed on Fraternity Row, a University—owned project; the remain-ing fraternities and sororities are located throughout the immediate community.Rental fees vary in fraternity houses depending on the individual chapter, butare approximately the same as the residence hall rates.

Academic Regulations

CLASSIFICATION OF STUDENTS
Regular mulergradzazte degree students are classified at the beginning of eachsemester and summer session. The required number of hours of each classificationis:
Classlri‘catimz Semester Hours of Earned CreditFreshman (FR) Less than 28Sophomore (SO) 28 or more, but less than 60Junior (JR) 60 or more, but less than 92Senior (SR) 92 or more
Agricultural Institute students are designated as first (01) year if theyhave earned less than 28 semester credits and second (02) year if they have earned28 or more semester credits.Unclassified students (UN) are those working for college credit but not enrolledin a degree-granting program. Admission as an unclassified student requires thedean’s recommendation in the school in which the student wishes to enroll. Un-classified students must meet the same entrance requirements as regular degreestudents and must meet the same academic requirements to continue. If, at a later
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date, unclassified students wish to change to regular degree status, their creditswill be evaluated in terms of the requirements of their intended curriculum.Undergraduate Special (UGS) is the classification used for students who havenot been admitted to NC. State and who have not obtained a baccalaureate degreebut who wish to enroll in credit courses offered by NC. State. To be eligible for Un-dergraduate Special status students must be adults who have acquired a high
school diploma or be high school students who have been recommended by theirschool and approved by the Department of Admissions to take lower level courses.Students who have been suspended from any college or university, including NC.State, within the last three years or who are degree candidates at NC. State are noteligible. Undergraduate Special students may register for most courses offered inthe regular semesters and summer sessions, provided they have the required pre-requisites and provided there is space available. For most practicum and individualspecial topics or special problems courses as well as internships and researchcourses the consent of the offering department is required. Undergraduate Specialstudents may not register for more than nine credit hours a semester, and theireligibility to continue from semester to semester will be based on the sameacademic requirements as regular degree students. Eligibility to study as an Un-dergraduate Special student does not imply admission to NC. State.Post—baccalaureate Studies (PBS) is the classification used for students whohave received a baccalaureate from an accredited institution and who have notbeen admitted to an undergraduate or graduate degree program at NC. State butwho wish to enroll in credit courses offered by NC. State. PBS students who haveany intention of subsequently applying for admission to a graduate program atNC. State should familiarize themselves with the policies and procedures of TheGraduate School as outlined in the Graduate Catalog. The PBS classificationcarries with it no implication that PBS students will be admitted to The GraduateSchool in any degree classification.
SEMESTER COURSE LOAD AND SPECIAL REQUIREMENTS
The University considers a minimum full‘time semester load as 12 credit hoursfor undergraduates and 9 credit hours for graduate students. The maximum loadfor a semester is 21 credit hours for undergraduates and 15 credit hours forgraduate students. To carry more than the maximum, a student must consult hisor her adviser and obtain the approval of the dean of his or her school.Permission is granted only under extenuating circumstances. Also, undergradu-ate degree students who plan to register for 19 or more credit hours must obtain ap-proval from their adviser.For a regular summer session, a student must have the same approval if he orshe carries more than seven credit hours.

NOTE: The number of hours for which a student is officially enrolled is that numher for which the student is enrolled at the end of the second week of classes (i.e.,the last day to withdraw or drop a course with a refund).
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GRADING SYSTEM
(Definition of Letter Grades and Grade Points)

(Inuit Definition Grade Points Per Credit Hour
A Excellent 4B Good ‘ 3F Satisfactory 2L) Marginal 1NC No (‘rcdit 0

The following grades are not used in the calculation of grade point averages.).S‘ Satisfactory (Credit-only and certain othercourses)[' Unsatisfactory (Credit-only and certain othercourses)(‘8 Satisfactory (for certain PBS students only)(‘1’ Unsatisfactory (for certain PBS students only)(‘lx’ Credit by Examination or Advanced PlacementIN Incomplete[1:1 Temporarily Late.-lf' AuditNR N0 Recognition Given for Audit
Explanation of Letter Grades
D Marginal. This grade will be used to recognize that a student’s performancewas marginal but clearly better than that of students who receive NC. (See sectionon graduation requirements for policy on limiting the number of credits which maybe used to fulfill graduation requirements.)
NC No Credit. This grade will be used to indicate that the student is not to
receive course credit.
S Satisfactory. This is a passing grade to be awarded only when the quality of thestudent’s work is judged to be C or higher level. It is used as the passing grade forstudents who are taking free elective courses under the credit-only option. It mayalso be used for certain courses such as orientation courses, seminars, and researchproblems, in which A, B, and C grades are not appropriate.
I' L'usatisfactory. This is used to indicate that the student is not to receive creditfor a credit-only or other course for which the passing grade would be S(Satisfactory).
CS Satisfactory. This is a passing grade awarded to a PBS student taking a 500 or600 level course after that student has received 9 hours of letter grade credit in 500or 600 level courses and when the quality of the student’s work is judged to be of C
or higher level.
CU Unsatisfactory. This is used to indicate that a PBS student is not to receivecredit for a course for which the passing grade would be CS (Satisfactory).
CR Crtdi't. This is used by the Registrar to indicate course credit received by ex-amination or advanced placement as certified by appropriate departments or
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schools. This grade shall be awarded only when the advanced placement testing in-dicates that the quality of the student’s work in the course would have been ex—pected to be of C or higher level.
IN Incomplete. This is a temporary grade. At the discretion of the instructor, astudent may be given an IN grade for work not completed because of a serious in—terruption in his work not caused by his own negligence. An IN grade must bemade up by the last day of classes of the next regular semester (not including sum-mer sessions) the student is in residence unless the instructor or teaching depart-ment involved is not able to allow the makeup. In the latter case, the instructor orteaching department will notify the student and the Department of Registrationand Records when the IN grade must be made up.The student must not register again for the course while the IN grade stands.Any IN grade not removed by the last day of classes of the next regular semester inresidence or during the period specified by the instructor or teaching departmentwill automatically become a NO CREDIT (NC) grade and will count as a course at-tempted.NOTE: In the case of a graduating student who has received an IN, the followingprocedures will apply:If the course IS needed for graduation, the student will not be allowed tograduate until the work has been made up.If the course is NOT needed for graduation, the school dean or director of instruc-tion must either (1) notify in writing the Department of Registration and Recordsthat the IN grade is to be deleted or (2) notify in writing the Department ofRegistration and Records that permission has been given for the IN to remain andthat a deadline has been established for the completion of the course. In the eventthat the course is subsequently not completed satisfactorily, the school dean ordirector of instruction shall notify in writing the Department of Registration andRecords that the IN grade is to be deleted.
LA Temporarily Late. The LA is an emergency symbol to be used ONLY whengrades cannot be reported by the teaching department or the professor on time.The LA differs from the IN grade in that the student receiving the LA has com-pleted the work of the course including the examination. The LA should not be usedby a teaching department or the instructor unless it is absolutely necessary; whenit is used the following procedure should be used:a. Return the Grade Report Rolls at the regularly scheduled time with theLA clearly marked.b. Secure a Late Grade Report Form (pink) from Registration and Records ordepartmental office.c. Return late grades on the Late Grade Report Form (pink) at the earliestpossible time and not later than 15 days after the examination.NOTE: It should be kept in mind that the semester grade reports of thosestudents who receive an LA will not be complete. This situation of—ten causes students to be uninformed as to their academic eligibilityand as to the correctness of their schedules for the followingsemester.
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Correction of Error in Grading When submitted to Registration and Records,end of course grades are final and not subject to change by reason of a revision ofthe instructor's judgement; nor are submitted grades to be revised on the basis of asecond trial (e.g., a new examination or additional work undertaken or completed).Changes may be made only within one calendar year after the date final gradeswere submitted in order to correct an error in computation or transcribing, orwhere part of the student’s work has been unintentionally overlooked.
GRADE POINT AVERAGE
The number of credit hours attempted in a semester or summer session (forwhich grades of A, B, C, D, NC are received) is divided into the total number ofgrade points earned to arrive at the Grade Point Average (GPA). The Grade PointAverage of work attempted will be computed to three decimal points and usedsolely for class ranking, academic recognition, and admission to certain programsas approved by the ProvostFor example, if a student takes 16 credit hours, earning an A in two 3-creditcourses. a B in one 3-credit course, and a B in one 2—credit course, a C in a 3-creditcourse. and a NC in a 2-credit course, the grade point average would be:
(i (credits of A) x 4 (grade points per credit hour) 245 (credits of B) x 3 (grade points per credit hour) 153 (credits of C) x 2 (grade points per credit hour) — 62 (credits of NC) x 0 (grade points per credit hour) 0

~15
The total number of grade points earned (45) divided by the number of credithours attempted (16) equals the grade point average, in this case 2.813.Semester Dean’s List Any full-time undergraduate student who earns asemester average of 3.5 or better on 12 to 14 hours of course work for which gradepoints are earned or a semester average of 3.25 or better on 15 or more hours ofcourse work for which grade points are earned is placed on the semester Dean’sList. Students are not eligible for the Dean’s List in any semester in which theyreceive an NC or IN grade. When IN grades are resolved, however, students whoare otherwise eligible shall be added retroactively to the Dean’s List for thatsemester. Dean's List achievement is noted on the student’s grade report and per—manent academic record.

GRADE REPORTS
At the end of each semester or summer session, Registration and Records issuesa grade report showing all grades earned during that grading period, as well as therecord of all previous work taken at this University.At registration students will be asked to complete an address form giving a mail-ing address to which grade reports and other University correspondence will bemailed. Students have the choice of having their grade reports sent to their parentsor guardians. However, students may elect to have their grade reports sent direct-ly to themselves.Change of Name or Address—It is the student’s responsibility to informRegistration and Records of any changes in name or address. Failure to do this may
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prevent prompt delivery of important University correspondence. Also, newsstories about Dean’s List students are sent to NC. newspapers based on hometowninformation furnished Registration and Records.
ACADEMIC WARNING
At the end of any semester or summer session a notice of ACADEMIC WARN-

ING shall be placed on the grade report of any undergraduate student who is notsuspended at that time, but whose total credit hours passed with grades of A, B, C,S, or CR falls below 60 percent of that student’s total credit hours attempted atNCSU.
ACADEMIC RETENTION-SUSPENSION RULES
An undergraduate student who has attempted 28 credit hours or more at NCSUwill be suspended at the end of any academic year or summer session if that stu—

dent fails to pass with grades of C or better (A, B, S, and CR) at least 50 percent ofthe cumulative hours attempted at NCSU. Total credit hours passed with grades ofC or better are divided by total credit hours attempted to determine this per-
centage. Grades of D, NC, U (plus F, FD, FA, and F1 which were used prior to the1974 fall semester) are less than satisfactory.The exceptions to the above suspension policy are that no student will be sus—pended (a) at the end of the fall semester, (b) at the end of any semester in which
that student has passed nine or more credit hours with grades of C or better (A, B,S, and CR), or 50 percent of the hours completed in the case of a student officiallyenrolled that semester for less than 12 credit hours at the end of the second week ofclasses, or (c) at the end of either summer session, if that student was not in a sus-pended status prior to that summer session.Suspended students who are attending a summer session for the purpose of im-proving their academic standing in order to regain eligibility for readmission toNCSU will have their suspension continued unless their performance in that sum-mer session is sufficient to meet the normal requirements for readmission.
Suspended students are eligible to attend the summer session at NCSU and/ortake Independent Study by Extension (formerly correspondence) courses offeredby NCSU to improve their academic standing and will be eligible for readmissionwhen they have raised their cumulative percentage of total hours passed withgrades of C, its equivalent or better, to at least 50 percent of the total hours at—tempted at NCSU.Students who were suspended prior to the 1974 fall semester under the quality—point-deficit system will be eligible for readmission if they have passed with grades

of A, B, C, S, and CR at least 50 percent of the total hours attempted at NCSU. Sus—pended students who have had a break in residency must file an Application forReadmission.
WITHDRAWAL FROM THE UNIVERSITY

Students who wish to drop all the course work for which they are registeredmust withdraw from the University. Students who withdraw after the first twoweeks of classes in a regular semester or after the fourth day of classes in a sum-
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mer session will not receive any refund of tuition and fees unless a prorated refundis authorized by the Committee on Refunds for medical or unusual hardship cases.Neither courses nor grades are recorded on the permanent record for studentswho withdraw druing the drop period. After the close of the official drop period,withdrawals without academic penalty are granted only when exceptional cir-cumstances such as documented medical or hardship situations exist (including in~stances where not being permitted to withdraw without penalty would clearly
cause the student undue hardship). In such cases neither courses nor grades arerecorded on the permanent record.Regular undergraduate degree and unclassified students initiate the officialwithdrawal process with the Counseling Center, 200 Harris. In the case of The
Graduate School and several other schools approval of the dean is required. Paren-tal approval to withdraw may he required for single students who are undereighteen.Undergraduate special students and post-baccalaureate studies students initiate
the official withdrawal process with the Division of Continuing Education, McKim-mon Center.Withdrawal during a semester does not constitute a break in residence if a stu-
dent returns the semester immediately following.
READMISSION OF FORMER AND SUSPENDED STUDENTS
A Forum 1' Stmlr nf Rt turning is one who was not in attendance at all during thefall or spring semester prior to applying for re-admission. All former studentsreturning, both graduates and undergraduates, except Special students must apply

for readmission to the Department of Registration and Records, North CarolinaState University, PO. Box 5745, Raleigh, North Carolina 27650 at least 30 days
prior to the date of desired enrollment. A student who receives a bachelor’s degreemust (:1) apply for admission to the Graduate School; or (b) apply for admission asa Post-Baccalaureate Studies (PBS) student through the Division of ContinuingEducation; or (c) apply for readmission as a candidate for a second bachelor’s
degree or for a professional degree or as an undergraduate unclassified student.Preregistration alone is not sufficient to enable the student to be readmitted.
1. A student who was eligible to continue at North Carolina State University at the
time of his leaving is eligible to return (except as indicated in (a) or (b) immediately
below). Students in this category need only complete a readmission form.a. A student who was eligible to continue at the time of his leaving but who has

subsequently taken work at another institution and earned less than a C
average on such work must complete a readmission form and write a letter of
petition to the Admissions Committee.b. A student eligible to continue at the time of his leaving who has subsequentlytaken correspondence and/or extension work at North Carolina State Univer-
sity and earned grades which resulted in suspension must complete a read-
mission form and write a letter of petition to the Admissions Committee.2. Procedures for Reurlmissfon Qszrspended Students.a. Automatic Remlnzrssion. A student who is academically suspended may do
one or both of the following: (1) attend any number of summer sessions at
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NCSU; (2) enroll in NCSU Independent Study by Extension courses (formerly
called correspondence courses) offered through the UNC Extension Division(Address: Independent Study by Extension, 121 Abernethy Hall, UNC,Chapel Hill, NC. 27514, Phone: 919-933-1104)When by one or both of these methods a suspended student has improvedhis or her academic standing to the extent that the cumulative percentage oftotal hours passed with grades of C, or its equivalent or better, is at least 50percent of the total hours attempted at NCSU, that student becomesautomatically eligible for readmission to a regular semester and no letter ofappeal to the University Admissions Committee by the student is necessary.NOTE: Courses taken at an institution other than NCSU by a student sus-pended at NCSU do not affect the suspension status.

b. Appeal to the University Admissions Committee. A student who isacademically suspended, who is ineligible for automatic readmission asdescribed above, and who feels that extenuating circumstances contributedto that suspension, may appeal to the University Admissions Committee forreadmission to a regular semester. A letter must be written to the Committeestating:1. the reasons for former academic difficulty with an explanation of ex—tenuating circumstances;2. why the student believes he or she can now successfully meet all degree re—quirements within a reasonable length of time;3. the summer sessions or Independent Study by Extension courses thathave been completed; and4. the address and telephone number to be used for notification of the Ad-missions Committee’s decision.NOTE: The Admissions Committee will not act on the appeal of any stu—dent currently enrolled in any Summer School or Independent Study by Extension courses.The letter should be mailed to: Department of Registration and Records,Attention: Admissions Committee, North Carolina State University, PO.Box 5745, Raleigh, NC. 27650. The letter must reach the Department ofRegistration and Records by the following deadlines:1. N0 later than 2 weeks before fall semester Registration Day for studentswho did not attend summer school or who attended first summer sessiononly;2. No later than 1 week before fall semester Registration Day for studentswho attended second summer session.NOTE: The Admissions Committee meets prior to Registration Day. Allmaterial must be received in accordance with the above dates.
3. Curriculum Change A former student returning who desires a change ofcurriculum must have his records transferred to the new school and submit aproperly validated Curriculum Change Form to the Department of Registrationand Records, 100 Harris Hall, before readmission can be processed.
4. Transfer (‘rerlit Transcripts of college credit work for new transfer studentsand for North Carolina State University students who have taken course work at
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another institution are evaluated by the dean of the appropriate school to deter-mine how the work applies to each student’s degree program.Students taking courses elsewhere for transfer back to North Carolina State Uni-versity must make prior arrangements with their deans to insure receiving creditfor the work done. Transfer credit is not recorded on a former student’s permanentrecord until after he or she has been readmitted and has reenrolled.
REPEATING COURSES

Students who repeat a course, regardless of the grade previously made, will haveboth grades counted in the cumulative Grade Point Average. Undergraduate stu-dents may be is allowed as many semester hours as are appropriate in thedepartmental curriculum for courses that are: 1) titled seminar, special problems,special topics, independent study or research (usually numbered 490—499 or 590-599); 2) cover topics different from those studied when the courses were takenpreviously However, for any courses other than one that satisfies these conditions,if a student repeats and passes the course both times, the semester hours will becounted only once toward the number of hours required for graduation.The adviser's approval is required for a student to repeat any course previously
passed. Approval should not be given when a student wishes to repeat a coursealready passed with a grade of A or B. Nor should it be given when: 1) a studentwishes to repeat a lower division course that he or she has passed with a grade of Cor better after having successfully completed an advanced course covering thesame material or 2) a student wishes to repeat a lower level course that he or shehas passed with a C or better which is a prerequisite for an advanced course that heor she had already successfully completed.
CREDIT BY EXAMINATION THROUGH INDEPENDENT STUDY

Persons who are not currently enrolled on campus and who have gained throughstudy or experience, knowledge of the content of undergraduate credit courses of-fered through Independent Study may (with the approval of the Independent Studystaff and the academic department offering a course) receive credit for that courseby special examination. Students may request approval to attempt credit by ex-amination by completing and submitting a form available from the Independent
Study Office, 121 Abernethy Hall, UNC-CH, Chapel Hill, NC. 27514 (933-1104).Students currently enrolled on campus are not eligible for credit by examinationthrough Independent Study. These students should go directly to the appropriateacademic department to request credit by examination under the regular proce-dures in effect on campus.
CREDIT-ONLY COURSES
Each undergraduate student has the option to count toward graduation require-

ments a maximum of 12 semester hours in the category of “credit-only” courses(exclusive of courses authorized to be graded on Satisfactory—Unsatisfactory basis).The student may select as “credit-only” any course offered by the University exceptthose in Military Science and Aerospace Studies. Selected courses must be includedunder the free elective category of the specific curriculum in which the student is
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enrolled. The student will be responsible for attendance, assignments, and ex-aminations.The student’s performance in a “credit-only” course will be reported as S(satisfactory grade for credit-only course and given when course work is equivalentto C or better) or U (no credit grade for credit-only course) and will have no effecton the student’s Grade Point Average. “Credit-only” work may drop a studentbelow 12 hours of course work for which grade points are earned and thus makehim or her ineligible for the semester Dean’s List. The course and its grade will becounted in the cumulative hours attempted under the suspension retention policy.
AUDITS
Undergraduate. Students wishing to audit a course before or after taking it forcredit must have the approval of their adviser and of the department offering thecourse. Auditors are expected to attend class regularly. The degree to which anauditor must participate in class beyond regular attendance is optional with the instructor; any such requirements should be clearly explained in writing to theauditor at the beginning of the semester. Should the instructor conclude that poorattendance has resulted in an auditor’s gaining little from the course, the instruc-tor should mark NR (no recognition given for an audit) on the final grade report.Students who have taken a course for audit may, with their adviser’s approval,enroll in the course for credit during a subsequent semester or summer session. Fortuition cost purposes, audits are treated as full credit value.(NOTE: Veteran’s benefits are governed by Veterans Administration regulationconcerning audits. See Veterans Affairs Office, 220 Harris.)Graduate. A student wishing to audit a course must have the approval of his ad-visor and of the department offering the course. While auditors receive no coursecredit, they are expected to attend class regularly. The degree to which an auditormust participate in class beyond regular attendance is optional with the instructor;any such requirements should be clearly explained in writing to the auditor at thebeginning of the semester. Should an instructor feel that an auditor has failed tofulfill the stipulated requirements, he is justified in marking NR (no recognitiongiven for audit) on the final grade report roll.Audits in subjects in which the graduate student has had no previous experiencewill be evaluated at full credit value in determining course loads. Audits taken asrepetition of work previously accomplished are considered at one—half their creditvalue in calculating course loads. With the single exception of foriegn languageaudits, all audit registrations must fall within the maximum permissible courseloads. Audits are not permitted for students registering for courses carrying a GRprefix. While audit registrations are evaluated for purposes of determining per-missive course loads in terms of the regulations of the Graduate School, the Officeof Business Affairs considers all audits, excepting one permitted free of charge, interms of full credit value in calculating the graduate student’s tuition.

CREDIT BY EXAMINATION
Undergraduate students currently registered at NCSU (degree, unclassified, orspecial) desiring to take an examination for course credit in lieu of enrolling for
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that course must initiate a request with their adviser (except when a teachingdepartment awards credit based upon group testing for placement purposes).Should the adviser approve, the student must arrange for the examination with thedepartment offeringr the course. The department may administer the examinationin any manner pertinent to the materials of the course. The academic standards forcredit by examination will be commensurate with the academic standards for thecourse.If a student's performance on the examination is judged to be of C or higherquality, the department will notify the Department of Registration and Records ona Late Grade Report Form (pink) that the student has received “Credit by Ex-amination" for the course. The Department of Registration and Records will enterthe appropriate number of credit hours on the student's permanent academicrecord. Credits earned through “Credit by Examination” are not used in the com-putation of a student’s grade point average.The Department of Registration and Records will post course credit by examina-tion to a student's permanent academic record only if that student is currentlyregistered at NCSU. However, if the course credit by examination would enable astudent to complete the requirements for a degree, that student would not have tobe registered in order to receive the credit.If a student fails to achieve C or higher quality work on an attempted credit byexamination, no action is required other than the department's notifying the stu-dent. However, that student is not eligible for another such examination in thesame course.Once a student has failed a course or has completed more than fifty percent of acourse, the student may not attempt credit by examination for that course. Underunusual circumstances, exceptions may be made upon the written recommenda-tion of the student's adviser and the approval of the department offering thecourse. A student who receives credit by examination in a course in which that stu-dent is currently enrolled must officially drop that course no later than mid-semester, using a Schedule Revision Form.
CURRICULUM CHANGE
Undergraduate students wishing to change from one curriculum to another mustreport to the dean’s office of the school offering the curriculum in which entrance isdesired and request acceptance into the new school or curriculum. If acceptance isapproved, a curriculum change form will be issued, bearing the signature of the ac-cepting dean. If the former curriculum was in a different school, the curriculumchange form should be submitted for the signature of the releasing clean with therequest that all records be transferred to the new school and department. From thestandpoint of advising, preregistration, and adding and dropping courses, the stu-dent is considered to be in the new curriculum as soon as the curriculum changeform is completed and filed with the Department of Registration and Records andthe records of the student have been transferred to the new department.
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GRADUATION REQUIREMENTS
Students are eligible for graduation when they have satisfied all the academic re—quirements of their degree program as specified by their major department, their

school, and NCSU.Limited D Grades—A grade of C, its equivalent or better, is required for each
course in a student’s degree program. A student’s major department, however, (a)may accept up to 12 credit hours of D’s for graduation and (b) may designatecourses or categories of courses in which D’s will not be accepted for graduation. Astatement of departmental policy in this matter shall accompany all curriculamaterial distributed to students. All D grades earned prior to 1974 fall semestermay be used to satisfy course requirements insofar as they were allowed at thattime by the department granting the degree. No more than 12 additional credits ofD earned in the 1976 fall semester, or thereafter, may be used to satisfy course re-quirements for courses in which the D grade is acceptable to the departmentgranting the degree.Grade Point Average—Since the 1974 fall semester, the Grade Point Averagehas not been a part of the graduation requirements.Previous Quality Point Deficits Students who have quality point deficits in-
curred prior to the 1974 fall semester may select one of two options to achieveeligibility for graduation:a. making up those quality point deficits which were incurred prior to the 1974

fall semester by earning a sufficient number of or B grades. (D grades maybe repeated for this purpose.) NC grades received during the 1974 fallsemester or thereafter and D grades received during the 1976 fall semester orthereafter shall have no effect on quality point deficits incurred by studentsprior to the 1974 fall semester; orb. repeating with a C grade or better all courses required for graduation in
which the previous grade was a D and for which D grades have been deter—mined to be unacceptable by the student’s major department. Under this op-tion the courses repeated may not be counted as free electives and the make-up of any pre-existing quality point deficit shall not be required.Transfer and Independent Study Credits Individual departments and/or

schools may determine their own limits, if any, of credit hours for transfer and/orindependent study by extension (formerly correspondence) courses.Residence Requirements—A transfer student, to be eligible for a bachelor’sdegree, normally must earn at least 20 of his or her last 30 hours of credit inresidence on this campus; however, individual departments and/0r schools maywaive this guideline and determine their own residence requirements for a
bachelor’s degree.
SECOND DEGREE

Students who have satisfactorily completed the requirements for more than onebachelor’s degree may, upon the recommendation of their deans, be awarded two
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bachelor's degrees at the same or at different commencement exercises. To earntwo degrees the student registers in one school or department and, with the co—operation of the second school or department, works out his or her program tocover the requirements for both. The student must file an approved CurriculumChange Form labeled “Second Degree" with Registration and Records.
TRANSCRIPTS OF ACADEMIC RECORD
A transcript is an exact copy of a student’s permanent academic record at thetime it is issued. A fee of one dollar is charged for each transcript.No official transcript may be issued to or for a student who is indebted to theUniversity until such indebtedness has been paid or satisfactorily adjusted.Official transcripts are released only upon the written request of the student toRegistration and Records, PO. Box 5745, Raleigh, NC. 27650.

General Information
FOOD SERVICE

Food Service is provided at the University Student Center, the University Stu—dent Center Annex and in six campus snack bars. The average cost of food for theacademic year is estimated to be $990.
TRANSPORTATION
A car is not a necessity on campus and often a liability. Students are encouragedto use forms of transportation other than personal automobiles if and when possi-ble. Bus tickets are sold to students at discount rates at the Student Center andTraffic Records Office. Most students who live off campus will be able to park on aseniority basis—graduate, senior, junior, but because of expected high demandmany sophomores and probably all freshmen will not be allowed to park a car oncampus. Motorcycles and bicycles are encouraged. Parking fees are $35 per year to$15 per year depending on the area, and motorcycles are $10 per year.There is nocharge for bicycle registration.Individuals are responsible for compliance with the Parking and Traffic Rulesand Regulations distributed in the Fall.

LAUNDRY
The University operates a laundry and dry cleaning facility on campus atreasonable prices. Branch offices are located in the residence halls for the con—venience of the students.

LINEN AND BLANKET RENTAL
During the regular academic year and summer school the student may rent at areasonable rate a linen bundle (consisting of 2 twin bed sheets, 3 towels, pillow-case) and/or pillow. The student may exchange his linen weekly at the branch of—
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fices in the residence halls or the main laundry on Yarborough Drive. An NC.
State University monogrammed blanket is also sold through this program. Theseservices are available to both on— and off-campus students. Application forms for
the regular academic year are mailed in July to each student. Students wishing theservice for summer school terms should apply to Office of Auxiliary Services, 203
Holladay Hall, NC. State University.Upon withdrawal from the program, and at the request of the user, refunds are
made based on weeks used and less a small handling charge.
HEALTH
The University seeks to safeguard the health of the student in every way possi

ble. The Student Health Service, located in Clark Hall Infirmary, offers medical
care to students on an outpatient and inpatient basis. The 40 bed facility is staffed
by full-time physicians, registered nurses and other medical support personnel.During the scheduled academic sessions, the Health Service is open 24 hours a
day, seven days a week. Physicians maintain regular office hours Monday through
Friday and are on call at all times to assist the nurses on duty when the condition
of a patient warrants immediate attention.Each full-time student pays a medical fee which covers professional serviceseither as an outpatient or inpatient; i.e., visits to M.D., routine laboratory proce
dures and X rays performed in the Student Health Service, and medications
available in the student pharmacy.In all cases of serious illness or injury, notice to the immediate family is strongly
encouraged. This notice will be made by the attending physician unless expresslyforbidden by the student. All health and medical information is confidential and is
not divulged to anyone without the written consent of the patient.
A physical examination is required of all students admitted to a degree program

and all non—degree students taking 8 or more hours of course work. The completedexamination form should be mailed to the Student Health Service 30 days prior toregistering for the first time. Physical examination forms may be obtained from
the Office of Admissions.
ACCIDENT AND HEALTH INSURANCE
The University offers a student accident and health insurance program. The in—surance covers the surgical, accident, and hospital needs of the student as a supple-ment to the infirmary services. Each year complete information will be madeavailable to students before school opens.

ORIENTATION
During June, an orientation program is held for freshmen entering the University for the first time in the fall semester. Freshmen are expected to attend the

two-day program that corresponds with their major field of study. A “late” orienta—tion is held in August just prior to the fall semester for entering freshmen who can—not attend the June orientation. Transfer students are encouraged to attend theTransfer Student Orientation Program held two days before registration day.
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COUNSELING
The Counseling Center in Harris Hall has a staff of professional counselors tohelp students with adjustment to college life, vocational and curricular choice andother problems. The (‘enter administers vocational tests and maintains a file of oc-cupational information to help guide students in career selection. Students maycome to the Center on their own accord, or they may be referred by teachers, ad-visers or other members of theUniversity staff. There normally is no charge forconferences.

FACULTY ADVISERS
Students have the primary responsibility for planning their academic programand meeting graduation requirements. Each regular degree student is assigned afaculty adviser who is usually in the student’s major field of study to assist the stu—dent.School and department coordinators of advising, deans, directors of instruction,department heads and members of the faculty keep office hours and expect stu—dents to consult them whenever necessary.

FOREIGN STUDENTS
More than 800 students from approximately 75 countries attend the Universityand provide a valuable component to the campus. The International Student Officeassists these students with immigration matters, passports, currency permits, taxinformation, and medical, personal, and social problems.An orientation program for new foreign students is conducted during the week

preceeding late registration.Foreign students are required to subscribe to University student health in-surance or provide proof of other adequate coverage. A special course in English forForeign Students (FLE) is offered for those whose scores on the Test of English asa Foreign Language (TOEFL) are sufficiently high for admission but who needfurther instruction to perform well academically.The International Student Committee of the University Student Center sponsors
a variety of social and cultural programs for foreign and American students. TheInternational Program of Alexander Hall provides opportunities for interculturalexchange for undergraduate foreign and American students in the residence hallsetting.
STUDY ABROAD
A self-help library on opportunities for work, study, and travel abroad is locatedin the International Student Office. Information on Fulbright Grants for Graduate

Study Abroad and other scholarships is also available through the Office.
CAREER PLANNING AND PLACEMENT CENTER
The Center offers assistance to all students at the University on a year roundbasis. Advice on the relationship of personal career goals to various programs of
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study and assistance in identifying individual aptitudes and abilities affectingcareer potential are available. Students are encouraged to participate in a CareerPlanning Workshop in the freshman or sophomore year.The Center coordinates job interviews between students and employer represen—tatives. Seniors are urged to use this placement service for interviewing withpotential employers. The staff also recommends contacts with employers notscheduled to visit the campus, and will advise students ofjob opportunities given tothe center by mail or telephone.
COOPERATING RALEIGH COLLEGES

Cooperating Raleigh Colleges is a consortium, or voluntary organization, comprised of North Carolina State University, Meredith College, Peace College, St.Augustine’s College, St. Mary's College, and Shaw University. The organizationpromotes interinstitutional cooperation and cooperative educational activitiesamong the six institutions. Agreements provide the opportunity for any student toenroll at another institution for courses not offered at one’s home campus.

Student Activities
The University makes every effort to provide surroundings pleasant and con-ducive to intellectual growth. Respecting the student as an individual, the Univer-sity assures him or her the maximum of personal liberty within the limitsnecessary for orderly progression of class work. In return, the student is expected

to pay serious attention to his or her purpose in attending this University and toobserve rules of conduct consistent with maturity. Through the various servicesand activities identified with everyday life on campus, as well as through severalextracurricular organizations and functions, the student at N. C. State has an op-portunity for acquiring experience in group leadership and community livingwhich may serve one well in one’s professional career.
STUDENT BODY GOVERNMENT AND STUDENT JUDICIAL SYSTEM

Students at the University are members of a self—governing community.Legislative, executive and judicial authority, insofar as student affairs are concerned, rest with the student government which operates within the framework ofoverall University administration. Student government members and judicialdepartment members are elected in campus-wide elections.
CLUBS AND SOCIETIES
Honorary—University-wide honorary societies include Golden Chain, seniorleadership; Blue Key, junior leadership; Thirty and Three, sophomore leadership;Phi Eta Sigma and Alpha Lambda Delta, freshman scholarship; and Phi KappaPhi, junior, and senior and graduate students scholarship.Professional and Technical Organizations The schools and departments ofthe University sponsor or supervise a large number of professional and technical
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societies and clubs. These organizations contribute substantially to students’ pro-fessional and social growth.Social Fraternities and Sororities Twenty-two national social fraternitieshave chapters at State. They are Alpha Gamma Rho, Alpha Phi Alpha, AlphaSigma Phi, Delta Sigma Phi, Delta Upsilon, Farm House, Kappa Alpha, KappaSigma, Lambda Chi Alpha, Omega Psi Phi, Phi Kappa Tau, Pi Kappa Alpha, PiKappa Phi, Sigma Alpha Epsilon, Sigma Alpha Mu, Sigma Chi, Sigma Nu, SigmaPhi Epsilon, Sigma Pi, Sigma Tau Gamma, Tau Kappa Epsilon, and Theta Chi.State has five national social sororities, Alpha Delta Pi, Alpha Kappa Alpha,Alpha Phi, Delta Sigma Theta, and Sigma Kappa.Other Organizations~There are over 200 student organizations that a studentmay join or participate in. These organizations cater to all interests and levels of in-vovlement, and most are open to all students.
STUDENT PUBLICATIONS
North Carolina State students have the opportunity to edit and manage a varietyof student-oriented publications. By working on these publications a student gainsvaluable extra-curricular experience in journalism, broadcasting, production anddesign, leadership, and management.There are four publications supported in large part by a designated portion ofeach student's non-academic fees and staffed entirely by students. These publica-tions include the Agromech, the Technician, the Winrlhorer and WKNC—FM.The Aymmech is the University yearbook and provides a record in words and pic-tures of student and campus activities during the past year.The chhnz'ciun is the student newspaper and is published three mornings aweek.WKNC, 88.1 FM, is the student radio station operating at 1000 watts, whichenables it to be heard within a 30—mile radius of Raleigh. The station operates 21

hours a day with a full staff of engineers, disc jockeys, and news personnel.The ll'indhorer is the campus literary magazine and is published each spring.Several of the schools have their own publications dealing with material ofspecial interest to students in that school. The publications include Agz'i-Lz'fe,Agriculture and Life Sciences; the Pi-Ne-Tznn, Forest Resources; The Southern
Engineer, Engineering; The Textile Forum, Textiles; The Publications ofthe SchoolofDrsz'g/n; and The Scientist, Physical and Mathematical Sciences.
ATHLETICS
North Carolina State University offers a variety of athletic activities. In additionto voluntary programs of intramural and intercollegiate sports, freshmen andsophomores are required to take two to four semesters of physical education.Juniors and seniors take physical education as an elective.Intercollegiate The Department of Athletics conducts the University’s inter-collegiate athletics program involving 14 varsity sports for men and nine forwomen.
The athletics program is administered by the athletics director with theAthletics Council, made up of seven faculty, three alumni and three students. The
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program is self-supporting and is operated through gate receipts and student fees.Athletics grants~in~aid are provided through the North Carolina State Student AidAssociation (Wolfpack Club) upon recommendation of the coach of each sport.The University facilities include Carter Stadium (44,000 seats), ReynoldsColiseum (12,000 for basketball), and Doak Field (3,800 seats for baseball); a nine-lane tartan track; and a 2,200 seat swimming stadium, with a 25-yard by 25—meterpool.
INTRAMURALS
The University maintains an extensive program of intramural sports ad-ministered by the Department of Physical Education. Intramural activities aredivided into three basic programs: the traditional sports program, the sports clubprogram and the annual events program.In the traditional sports program individual and team sports are offered to bothmen and women with participation being strictly voluntary. Competition is dividedinto five divisions: (1) residence halls, (2) fraternity, (3) open, (4) women, and (5) co—recreational. Sixteen sports are offered in the residence hall and fraternity divi-sions, while thirteen sports are offered in the open division. In the women’s divisioncompetition is available in thirteen different activities. Also, the men and womenmay participate in six co—recreational activities.The sports club program is offered to individuals interested in opportunities toparticipate in certain activities usually at a higher skill level than the traditionalsports program affords. At the present time, the active clubs on campus are:(1) Weight Training, (2) Badminton, (3) Bicycle, (4) Table Tennis, (5) Outing,(6) Bowling, (7) Dance, (8) Ice Hockey, (9) Judo, (10) Sailing, (11) Volleyball, and

(12) Water Ski.The North Carolina State University student also has the opportunity to par-ticipate in the annual events program. The men enjoy competition of Big “4” Daywith students from UNC—Chapel Hill, Wake Forest University and Duke University. During Consolidated University Co-Rec Day teams, men and women, fromNorth Carolina State compete against teams from UNC-Chapel Hill, UNCCharlotte, and UNC-Greensboro.
MUSICAL ORGANIZATIONS

Since the early days of North Carolina State, musical organizations have playedan important part in campus life presenting concerts, furnishing music for officialUniversity functions and performing at athletic events. The combined membershipof these organizations constitutes the largest voluntary student organization oncampus. Students may join the bands, choral organizations, orchestras, and pipesand drums by reporting for an audition at the time and location indicated in the
orientation schedule. Rehearsals are arranged to avoid conflicts with other classesor with study time. Membership in all musical organizations is open to anyregularly enrolled student.Bands The Symphonic Band, the Fanfare Band, the Brass Band and theMarching Band make up the four divisions of the N. C. State bands. Each bandserves a specific purpose and assignments are made according to individual in—
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terests and abilities. The Symphonic, Fanfare and Brass Bands are concertorganizations, with the Symphonic Band having the most rigid requirements.Choral Groups The Varsity Men‘s Glee Club, the University Choir, theWomen's Chorale, the University Singers, the Chamber Music Singers and the NewHorizons Choir make up the six choral divisions. Placement in an organization ismade according to the student’s abilities and interest. These groups present con-certs each year, both on and off campus, as well as making radio and television ap-pearances, recordings, tours and providing small ensembles for special occasions.Orchestras Members of the orchestras consist of NCSU students and faculty,students and faculty from area colleges and universities, and community people.Placement is according to individual ability, interest, and time to practice andrehearse. A wide range of orchestral music is read and performed, with concertsgiven on and off campus. Provisions are made for those with an interest in stringquartet and other small ensemble experience.NCS Pipes and Drums—Students may learn to play the bagpipes, an instru-ment known to many of North Carolina’s early settlers, and represent the Univer-sity through this unique and distinctive medium. The NCS Pipes and Drums per-forms several times throughout the year at University and community functions.Pipes, drums, and equipment are furnished.Musician-in-Residence—North Carolina State University established thisspecial chair in the Music Department to facilitate the University’s culturaldevelopment. Internationally known musicians are appointed to this position on arotating basis. They are available without charge to all University classes andorganizations for concerts and presentations.
UNIVERSITY STUDENT CENTER
The University Student Center, with its branches in the Frank Thompsonbuilding and in the Erdahl-Cloyd wing of the D. H. Hill Library, provides a focalpoint for much of the extra-curricular life on campus. The University Student Cen—ter is guided by student officers, committee chairmen and a student—faculty Boardof Directors. The programs it sponsors include training in all aspects of theatre,plays produced by students, instruction and independent work in all kinds ofcrafts. a wide range of professional performances in jazz, pops, folk and classicalmusic, dance and theatre. There are student committees working in all of theseareas. Other student committees present lectures, films, games tournaments, blackcultural programs, coffee houses, dances and dance instruction, gallery exhibits,international student programs and opportunities for volunteer service.The facilities in the University Student Center and its branches include twotheatres, a craft center, vending areas, newsstands, games rooms, a barber shop,the newspaper offices, yearbook office, radio station, Student Government offices,meeting rooms, offices for the IFC and IRC, off-campus students and space forreligious workers.In the Center and in the Erdahl—Cloyd annex are a wide variety of food servicefacilities including a cafeteria, two snack bars, a delicatessen, ice cream bar, buf-feteria and salad bar.
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THOMPSON THEATRE
Thompson Theatre is a student oriented theatre with an emphasis on flexibilityand experimentation. Each production is open to all NCSU students, whether ex-perienced or not, as actors, technicians, crew members and directors.The physical elements of the theatre are flexible, with seating, walls and stagingthat can be arranged in a variety of combinations to form any kind of theatre fromproscenium to in-the-round.Two types of productions are presented each year. The “Majors" are directed andproduced by the professional theatre staff. Experimental Studio Theatre productions are completely produced by students under the guidance and supervision ofthe professional staff.Thompson Theatre works closely with the Department of Speech-Communica-tion which offers some courses for those interested in theatre.
The University Players is the student organization within the theatre which rec-ommends theatre operating policies and helps to determine the theatres program.

STEWART THEATRE
Stewart Theatre, located in the University Student Center, offers an opportunityfor students and other members of the University community to see and hear thebest in professional performances: plays, jazz, pops, folk and chamber music con-certs, both modern dance and ballet, films and lectures. The theatre also sponsors aseries of musicals at Memorial Auditorium in downtown Raleigh. Special rates areavailable to NCSU students.

CRAFTS CENTER
Located on the ground floor of the Thompson building is one of the finest craftsfacilities on a university campus in the southeast. Instruction is offered in

ceramics, woodworking, photography, textile design, weaving and a host of othercrafts. The facilities are also available for independent work. The Crafts Center isopen year-round. Supplies for most crafts can be purchased at the Center.

Graduate School
Peele Hall
V. T. Stannett, Vice Provost and Graduate Dean
R. James Peeler, Associate Dean
The Graduate School provides instruction and facilities for advanced study andresearch in the fields of agriculture and life sciences, design, education, engineer—ing, forestry, humanities and social sciences, physical and mathematical sciences,and textiles.



The School is currently composed of more than 1,100 graduate faculty memberswithin the eight academic schools. Educated at major universities throughout theworld and established both in advanced teaching and research, these scholars guidethe University’s graduate student body of some 2,500 men and women from allareas of the United States and about 70 other countries.The faculty and students have available exceptional facilities, includinglibraries, laboratories, modern equipment and special research areas.For a list of graduate degrees offered at North Carolina State University, seepages 17-18. Consult the Graduate Catalog for details on programs and admission.

University Extension
1911 Building and Jane S. McKimmon Center
W. L. Turner, l’ict Cl/anccllorjor E.rtension and Public Serrice
M. F. Hester, Assistant to the Via Clianccllorfor Ertension and Public Service
R. K. White, Dirtctor, Adnlt Special Programs
C. W. Hart, Special Assistant for Development
The University administration is linked to the faculty of the various schools andwith clientele groups throughout the state through the Vice Chancellor for Exten-sion and Public Service, extension field staff, and through advisory or liaisongroups. The University’s overall extension program is coordinated through the ViceChancellor for Extension and Public Service who administers program develop-ment, management of interschool and interinstitutional extension programs andprojects and provides staff assistance for campus wide extension programs.

Division of Continuing Education
Jane S. McKimmon Center
R. A. Mabry, Director
Associate Directors: J. Porter, D. B. Stansel; Assistant Director: C. F. Kolb;Assistant to the Director: H. H. Ethridge; Continuing Education Specialists:K. R. Crump, In Charge, J. F. Cudd, Jr.. D. Fender, D. S. Jackson, RosemaryJones, J. F‘. W. Schulze, A. Lanier, H. G. Walker.
The Division of Continuing Education of N. C. State is the statewide adult educa-tion service linking the University, its scholars, research, and resources with thepeople and communities of the State. The programs vary in length and format fromone-day conferences and short courses to regular semester-length classes andeducational television.The Divison’s programs are designed to meet the needs of any adult who canbenefit from university—level study. The instructional staff consists of University
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faculty, from NC. State and other institutions and authorities in specific fields.Only those programs appropriate to the standards of scholarship and instructionof NC. State are offered. Both credit and noncredit programs are offered on theUniversity campus, in communities throughout the State and by correspondenceinstruction.Correspondence Courses The Division offers more than 35 different courses in14 subject areas. These courses are administered through the “Independent Studyby Extension" UNC Extension Division, 121 Abernethy Hall, Chapel Hill, NC.
27514.Credit and Noncredit Evening Classes The Division offers, during the falland spring semesters, a series of credit and noncredit courses on the Universitycampus. The credit courses are sponsored and taught by the University's academic
departments and are generally conducted in the late afternoon and evening. Thesecourses are offered to the already occupied mature person who is unable to attendclasses during daytime hours. Approximately 110 courses in a variety of subjectareas are given each semester. The noncredit classes are designed for cultural and
professional enrichment.Off-Campus Credit Courses Extension classes are offered throughout theState. These classes are mainly on a need basis or by request from organizations orspecial groups. Courses are available in almost all subject matter areas fromengineering to the social sciences. In 1977 78 the Division administered 93 creditclasses in 31 different locations with registration totaling approximately 1,400.Short Courses, Institutes, and Conferences Short courses, institutes and con—ference programs, more than any others, mark the University’s efforts to meet its
Land—Grant tradition of providing education to all the people. The scope of theprograms include: agriculture, engineering, forestry, textiles, the physical sciences,economics, management, communications, education, and recreation. During 1977-78 there were 267 courses offered with registrations totaling over 12,400.The University awards Continuing Education Units to participants in qualifiedprograms. Continuing Education Units are a part of a nationwide recording systemto provide a uniform measure of attainment in noncredit educational programs.
One CEU at NC. State is defined as “ten contact hours of participation in anorganized continuing education experience under responsible sponsorship, capabledirection, and qualified instruction.”

Summer Sessions
C. F. Kolb, Director
The Summer Sessions at N. C. State offer an extensive education program tomeet the varied needs and interests of almost 9,000 students who come to thecampus each summer.Each of the University’s eight schools represented by more than 55 differentdepartments offers instruction in over 600 courses, more than 40 percent of whichare at the graduate level. A faculty of more than 300 participates in programs forsummer study. Six of the eight schools offer regular courses during the two five-
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week terms. Design offers one nine-week program. Forest Resources conducts asummer camp for sophomores and two five-week practicums. In addition,numerous special programs and institutes are offered during the summer. Summercourses and special programs meet the needs of undergraduate and graduate stu—dents of N. C. State and visiting students pursuing degrees from other institutions.For information regarding summer activities write: Director of Summer Ses-sions, Box 3125, Raleigh, North Carolina 27650.

Center for Urban Affairs and
Community Services

Jane S. McKimmon Center
D. A. Norris, Assocultr Dirsctor
F. E. Emory, S12, Assistant Dircctor
S. Cameron, Assistant Dirrctor
()[IU'tIf/UHH Group ilIunug/crs: E. H. Snipes, L. T. Charest, P. H. A. Miller, J. S.Davies, W. A. Freyer, P. F. Taylor
The Center for Urban Affairs and Community Services provides a focal point forbringing the University’s research, educational and public service resources to bearon problems associated with urbanization. The Center has three goals: (1) toprovide technical assistance to governmental and non-profit organizations in plan—ning, management and service delivery; (2) to provide experiential educational op-portunities for graduate and undergraduate students; and (3) to develop and support research opportunities for faculty and upper-level graduate students.Work at the Center is organized into six operations groups. The SystemsDevelopment Group provides technical assistance in the design and development ofmanagement information systems. The Applied Research Group engages in fieldresearch projects which enhance capacities for projecting trends, planning andevaluation. The Systuns Engineering Group develops tools and procedures formaking better decisions about complex issues in the public sector. The CommunityEducation Group provides training and develops information programs to increasecitizen participation in government and community groups.The work of the four program operations groups are aided by two supportgroups. Tlu Computer Serrices Group designs and develops the computerprograms required by Center projects. This group also carries out research in thedevelopment of new computer techniques which will be useful for state and localgovernments. The Administrative Services Group supports the Urban Affairslibrary and publishes the many documents associated with the Center’s projectsand studies.The Center for Urban Affairs and Community Services coordinates its work with

other members of the University of North Carolina’s Urban Studies program
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through the Urban Studies Council. The Council enables universities and institu-tions across the state to pool their efforts to encourage productivity and responsiveness of government and community institutions.

University Studies
Harrelson Hall
Professor A. C. Barefoot, Head
Professors: D. Huisingh, J. R. Lambert Jr., J. C. Wallace; Assistant Professors:R. L. Hoffman, Elizabeth Wheeler; Lecturer: C. L. Stalnaker

University Studies is an academic unit responsible for interdisciplinaryprograms dealing with contemporary issues and problems. Courses are taught byteams of faculty drawn from the Division and from the academic disciplinesrelating to the problems or issues under consideration. These courses are openwithout prerequisites to students in all curricula.

Music
Price Music Center
J. P. Watson, Director of Music
Assistant Directors: D. B. Adcock, M. C. Bliss, R. B. Petters, P. H. Vogel, E. B.Ward; Musiciamin-Residence: filled by a new appointment each year
The Music Department teaches students to develop their abilities as consumersas well as producers of music. Introductory and survey courses in the history,theory, and appreciation of music provide academic electives for all curricula oncampus. In addition, the Department provides abundant opportunities in in-strumental and choral activities. From very large organizations to small ensembles, offerings are provided for those who wish to maintain and improve theirabilities by participating in music.Music and the Scientific Disciplines—The Schools of Engineering, Humanitiesand Social Sciences, and Forest Resources, the Department of Music and the Divi-sion of University Studies are cooperating to foster interaction between the scien-

tific disciplines and music.The Engineering Operations Program offers a unique BS. degree program whichcombines courses in music, instruments and engineering as they relate to thedesign and manufacture of musical instruments. Two courses concerned with ascientific study of musical sounds and instruments are now offered: Science,Materials and Technology of Music Instrument Making and Acoustics of Music. Inaddition, people who have expertise in the technology of music are invited to the
campus each year to deliver seminars on such topics as the acoustical basis forproduction of tones in wind instruments and the relationship between physicalstructure and tone quality in violins.
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Military Education and Training
DEPARTMENT OF MILITARY SCIENCE (ARMY ROTC)
l’rqfismr; Lieutenant Colonel S. A. Holcomb; Inshwrfm's: Major M. P. Kehoe, Ma—jor J. E. Covmgton, Captain C. S. Cox, Captain M. J. O’Connor, Captain C. M.Rowley.
DEPARTMENT OF AEROSPACE STUDIES (AIR FORCE ROTC)
Profr saw/‘5 Lieutenant Colonel H. D. Woods; Instructors: Major M. T. Curran, Cap-tain J. E. Harper, Captain T. C. Seebo II
The Department of Military Science (Army ROTC) and the Department ofAerospace Studies (Air Force ROTC) are separate academic and administrativesubdivisions of the institution.The mission of the Army ROTC Program is to produce well—educated com—missioned officers in sufficient numbers to meet Army requirements.The mission of the Air Force Reserve Officers’ Training Corps (AFROTC) is torecruit and, through a college campus education program, commission secondlieutenants in response to Air Force requirements.

Course of Instruction
Army ROTC The Program of Instruction for the Army ROTC consists of atwo-year basic course (freshmen and sophomore level) which is followed by a two-year Advanced Course (junior and senior-level). Students incur no obligation fromparticipation in the basic course. Also available is an accelerated two-year programfor upperclassmen which entails completion of a six-week summer basic campprior to direct entry into the Advanced Course. All Advanced Course cadets par-ticipate in a six-week Advanced Camp during the summer between their academicjunior and senior years.Air Force ROTC The program of instruction consists of a two-year generalmilitary course, a field training course, and a two-year professional officer course.The Air Force ROTC unit conducts a flight instruction program. All Air ForceROTC Cadets who are qualified and have volunteered for active duty pilot trainingreceive 25 hours of flying. The program includes ground school training.Students desiring to enter either the Army or Air Force ROTC Program shouldrespectively contact the Military Science Department, Room 15-1, ReynoldsColiseum or the Aerospace Studies Department, Room 145, Reynolds Coliseum.Satisfactory completion of the Advanced Courses qualifies a cadet for com-missioning as a Second Lieutenant in the Army or Air Force Reserve upon gradua—tion from the University.

Selection
Army ROTC—~The selection of Advanced—Course students is made from appli—cants who are physically qualified and who have demonstrated above average per—formance in the basic course. Armed Forces veterans are also eligible to apply forenrollment in the Advanced Course upon the approval of the Professor of Military
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Science and the University Administration. Such applicants must be in goodacademic standing, physically qualified, and not have reached their 27th birthday.Air Force ROTC A student enrolled in the Air Force ROTC may pursue a four-year program or a two-year program. Both offer the opportunity for receiving anAFROTC scholarship.Students, to meet enrollment requirements for the professional officer course,must achieve a qualifying score on the Air Force Officer Qualification Test(AFOQT) and the SAT/ACT, meet necessary physical requirements, and musthave good academic records. Qualified veterans desiring a commission through anAir Force ROTC program complete the two-year advanced program and, in mostcases, attend four weeks of field training. Non-veterans must complete the two-year general military course, the two—year professional officer course, and attendfour weeks of field training. Non-veterans may elect to successfully complete sixweeks field training and the two-year professional officer course in lieu of theabove four—year program. Cadets must complete either program before their 30thbirthday to qualify for a commission.Transfer Credit—Credit is allowed for work at other institutions having ROTCunits established in accordance with the provisions of the National Defense Actand regulations governing the ROTC.
Financial Aid

Students in the Army basic or Air Force general military course, other thanscholarship students, receive no monetary allowance. For summer training of fourto six weeks, students receive pay and travel allowance. All Army and Air Forcestudents in their last two years receive a subsistence allowance of $100 (tax free)per month. Scholarships which pay for tuition, all fees, and textbooks are availableto both Army and Air Force cadets.Army ROTC One—, two—, three- and four-year scholarships are available toselected Army ROTC students who are strongly motivated toward a career in theArmy.Air Force ROTC—A limited number of selected students enrolled in the AirForce ROTC program may qualify for two-, two and one half-, three-, three and onehalf-, and four-year scholarships.Uniforms Uniforms for Army and Air Force ROTC are provided by theFederal government.
Organization
Army The Army ROTC unit at N. C. State consists of a cadet battalion, com- -manded by a cadet lieutenant colonel, and comprised of a headquarters companyand lettered companies. The cadet lieutenant colonel and all other cadet officers areselected from students enrolled in the second year advanced course. Cadet sergeantmajors, first sergeants and sergeants first class are appointed from studentsenrolled in the first year advanced course. Certain specially selected students in thesecond year basic course also are appointed as cadet non-commissioned officers.Cadet officers and non-commissioned officers conduct all laboratory instructionwith supervision by the University’s Army faculty.



Air Force The Air Force ROTC unit is organized as a cadet group (commandedby a cadet colonell with an appropriate number of squadrons; the squadrons arecomposed of flights and squads. The group, squadron and flight commanders andtheir staff are cadet commissioned officers and are selected from cadets enrolled inthe professional officers course. All other positions are held by cadet non-commissioned officers who are selected from general military course cadets. Cadetofficers and non-commissioned officers plan and conduct the cadet group operationwith AFROTC faculty supervision
Distinguished Students
The University names outstanding students of Army ROTC and Air Force ROTCas Distinguished Military Students or Distinguished Air Force ROTC Cadets.These students may, upon graduation, be designated Distinguished MilitaryGraduates or Distinguished Air Force ROTC Graduates. Distinguished MilitaryGraduates may be commissioned in the Regular Army.

Library, Computing, and
Research Facilities

THE D. H. HILL LIBRARY
The D. H. Hill Library’s book and bound journal collection totals some 850,000volumes and is particularly strong in the biological and physical sciences, inengineering, agriculture, and forestry. The arts, humanities, and social sciences arealso well represented. The library regularly receives more than 7,200 magazines,journals and other periodical publications.These special collections form on-campus branches of the Hill Library—theBurlington Textiles Library in Nelson Hall containing holdings in textiletechnology and textile chemistry; the Harrye B. Lyons Design Library in BrooksHall containing holdings in architecture, landscape architecture and productdesign; and the Forest Resources Library and reading room in Biltmore Hall.The library‘s collections are open to all students and faculty for over 100 hoursper week.

COMPUTING FACILITIES
North Carolina State University is one of the three universities owning theTriangle Universities Computation Center (TUCC) located in Research TrianglePark near Raleigh. Other participating institutions are the University of NorthCarolina at Chapel Hill and Duke University at Durham.Central equipment located at TUCC is an IBM System 870 Model 165 and a Model165—II, each with 4.0 million characters of memory. A vast quantity of disk storageis available as well as extensive teleprocessing equipment for communication withmember universities and other institutions throughout the State. The time sharing
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option (TSO) of IBM is supported extensively. Hewlett Packard HP 2000 Systems
provide interactive services using the BASIC language.The principal computer at the N. C. State Computing Center is an Itel AS/4 with
one million characters of memory. It provides high—speed communication with
TUCC and simultaneously processes administrative data processing applications.
Other terminals at key locations on campus include several medium-speed facilities
and many typewriter—like and cathode ray tube devices used for faculty and stu-dent research and for instruction. An increasing number of departments in each of
the eight schools utilize these facilities as an important tool in the total educational
process.The University Systems Analysis and Control Center provides centralized com-
puting facilities for data acquisition, control and simulation built around an IBM
System 7. The center maintains a versatile hybrid facility for faculty and student
use. There are 17 hybrid simulation terminals for instruction. A PDP 11 40 is
available for graphics, research and instruction. Various mini-computers, small
analog computers, and a microprocessor laboratory are available for instruction
and research.
INSTITUTE OF STATISTICS
The Institute of Statistics is composed of two sections, one at Raleigh and the

other at Chapel Hill. At North Carolina State University, the Institute provides
statistical consulting services to all branches of the institution, sponsors researchin statistical theory and methodology, and coordinates the teaching of statistics
at the undergraduate and graduate levels. The instructional and other academic
functions are performed by the Department of Statistics, which forms a part of theInstitute.
WATER RESOURCES RESEARCH INSTITUTE
The Water Resources Research Institute is a unit of the University of North

Carolina System and is located on the campus of North Carolina State University.
The Institute was established to promote a multidisciplinary attack on waterproblems, to develop and support research in response to the needs of North

Carolina, to encourage strengthened educational programs in water resources, to
coordinate research and educational programs dealing with water resources, and to
provide a link between the state and federal water resources agencies and related
interests in the University.Research and educational activities are conducted through established depart-
ments and schools of the University System. All senior colleges and universities of
North Carolina are eligible to participate in the Institute’s research program.
BIOLOGY FIELD LABORATORY
The Biology Field Laboratory is located eight miles from the University campus

and comprises a 20-acre pond, 180 acres of extremely varied vegetation types and a
modern laboratory building. The latter contains two laboratories, one for class use
and another principally for research, and quarters for a married graduate studentwho serves as custodian of the property.



The many unique ecological situations found in this area make it ideal for use byadvanced classes of most biological science departments. Likewise, the area is welladapted to a variety of research projects by faculty, graduate students and un-dergraduates because of its habitat diversity. The close proximity of the laboratoryfacility to the campus makes possible many types of behavioral, physiological,ecological, taxonomic and limnological studies that could be accomplished onlywith great difficulty at other locations.
ELECTRON MICROSCOPE CENTER
The facilities of the Electron Microscope Center are available to students andfaculty within the University for research purposes and to those students who wishonly to obtain a general knowledge of electron microscope techniques. A charge isassessed when the Center is used for research by faculty and graduate studentsThe Center is located in Gardner Hall in a suite of rooms designed specifically forelectron microscopy. Facilities of the Center include an ETEC U-l scanning elec-tron microscope, two transmission electron microscopes, a Siemens Elmskop 1Aand a Hitachi HSS B, a specimen preparatory laboratory and a completelyequipped darkroom.Formal instruction is provided in electron microscopic cytological techniques,use of transmission and scanning electron microscopes, photographic techniquesand interpretation of electron micrographs. Instructional tours are available forsecondary education groups.

HIGHLANDS BIOLOGICAL STATION
North Carolina State University is an institutional member of the HighlandsBiological Station, Inc., an inland biological field station located at Highlands,North Carolina. The town of Highlands is in the heart of the Southern Ap-palachians at an elevation of 3,823 feet. The area has an extremely diverse biotaand the highest rainfall in the eastern United States.Facilities are available throughout the year for pre- and post—doctoral research inbotany, zoology. soils and geology. The laboratory building with research roomsand cubicles and the library are well equipped for field—oriented research. Also,four cottages and a dining hall are located on the edge of a six—acre lake. In additionto 16 acres surrounding the lake, the station owns several tracts of undisturbedforested land available for research. Research grants available through the stationprovide stipends for room, board and research expenses.

LEARNING CENTER
The Learning Center is an integral part of the research and development and ser-vice program of the School of Education.Established in 1967, the Center is committed to seeking new ways and means forfacilitating the intellectual growth and development of learners from earlychildhood through adulthood. Among the objectives of the Center is the develop-ment and implementation of experimental and demonstration projects which givepromise of materially improving learning programs.The Center is equipped with a variety of instruments to facilitate or train eye
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movement for reading skill development. It provides tutorial services, by advanced
students in several degree programs, to a limited number of learners.
NUCLEAR SERVICE FACILITIES

Specialized nuclear service facilities are available to the University faculty, stu-dents, and industry. The purpose of these facilities is to further the use of nuclear
energy in engineering research and in scientific and public service programs. Thefacilities include: a 1 megawatt steady state and pulse, pool—type, research reactor(PULSTAR) with a variety of test facilities; a 30,000 curie multipurpose cobalt-60gamma irradiation source which includes a controlled environment support unit;intermediate hot laboratories with hoods, junior caves and glove boxes: a neutron
activation analysis and radioisotope laboratory; NaI and solid-state detectors;counting and photographic rooms. The 50,000 sq. ft. Burlington EngineeringLaboratories complex houses the Department of Nuclear Engineering and the
Engineering Research Services Division with their associated offices andlaboratories. All of the facilities including the reactor are on the North CarolinaState University campus.
CENTER FOR OCCUPATIONAL EDUCATION

Established as a vocational education research and development center in 1965under the provisions of the Vocational Education Act of 1963, the Center for Oc—
cupational Education is a unit within the School of Education. The Center wasfounded because occupational education problems are so varied that no single fieldof research or single disciplinary orientation is capable of providing all the
answers. Studies and conferences in occupational education planning, workanalysis, evaluation, labor and economics, adult education, personnel and
leadership development, and education in rural areas have been included in theCenter’s program.The major research and development programs of the Center are focused on the
relationship of occupational education to its context or environment, including itsrelationship to regional economy, political influence, the power structure, and the
employment or work environment. Currently, the Center’s programmatic thrust isin the systematic application of information technology to the identification, collec-tion, and provision of management information for occupational educationdecision-makers.
PESTICIDE RESIDUE RESEARCH LABORATORY
The Pesticide Residue Research Laboratory is a facility in the School ofAgriculture and Life Sciences devoted to research on pesticide residues in animals,plants, soils, water and other entities of man's environment. Although thelaboratory is administered through the Department of Entomology, it serves the

total needs of the School in cooperative research projects requiring assistance onpesticide residue analyses.The laboratory functions as a focal point for residue research involving inter-departmental cooperation, but faculty in the laboratory also conduct independentpesticide research on persistence and decomposition in soils and plants, absorption
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and translocation in plants, distribution in environment, and contamination ofstreams, estuaries and ground water.
REPRODUCTIVE PHYSIOLOGY RESEARCH LABORATORY
The Reproductive Physiology Research Laboratory administered through theDepartment of Animal Science includes four environmental control roomsdesigned to provide constant levels of air temperature, humidity and light foranimals involved in studies on reproduction. Facilities and equipment are availablefor surgery, in vitro growth of embryos, isotope labeling in embryo metabolism andtransfer of embryos between females.

SOUTHEASTERN PLANT ENVIRONMENT LABORATORIESPHYTOTRONS
The Southeastern Plant Environment Laboratories operate as a cooperativeassociation between North Carolina State University and Duke University withone unit, commonly called a phytotron, located on each campus. The laboratory isespecially designed for research dealing with the response of biological organismsto their environment, and the high degree of control makes it possible to duplicateany climate from tropical rain forest to arid desert or arctic cold.Research in the North Carolina State unit concentrates on agricultural problemsencountered in the southeastern United States. However, the ability to control allphases of the environment allows inclusion of research dealing with all aspects ofplant science.The facilities are available to the resident research staff, participants in NorthCarolina State's graduate research program and to domestic and foreign visitingscientists.

TRIANGLE UNIVERSITIES NUCLEAR LABORATORY
TUNL is a laboratory for research in nuclear structure. It is located on thecampus of Duke University in Durham and is staffed by faculty members andgraduate students in the Departments of Physics of Duke University, the Univer-sity of North Carolina at Chapel Hill and North Carolina State University. Theprincipal tools of the laboratory are particle accelerators used to bombard targetnuclei with an assortment of ions of accurately controlled energy and small energyspread.Personnel of NCSU are participating partners in the maintenance and use of thelaboratory. Collaboration with personnel from the other two participating univer-sities is encouraged.
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Schools, Departments, and
Programs of Study

Undergraduate programs of study are offered by the School of Agriculture andLife Sciences, the School of Design, the School of Education, the School ofEngineering, the School of Forest Resources, the School of Humanities and SocialSciences, the School of Physical and Mathematical Sciences, and the School of Tex-tiles. The academic departments within each school have the primary respon-sibility for most of the programs of study. Some of the programs of study, however,
are interdepartmental, and some are interschool. The requirements for completionof all programs of study reflect general university and school requirements as wellas the particular requirements of a department or discipline.Throughout this section the requirements are frequently shown as particularcourses or categories of courses. The course prefix codes shown on pages 209-210will provide a key for locating the basic information for each individual course inthe Course Description section.
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The D, H. Hill Library with its million volumes and the University Plaza are prominentfilafurt’s of the ventral campus,
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SCHOOL OF AGRICULTURE AND
LIFE SCIENCES
Patterson Hall
J. E. Legates, DeanE. W. Glazener, Associate Dean and Director of Academic Affairs
Modern agriculture is a complex industry built on the principles of science and business.The basic sciences are the foundations for modern agricultural technology. These sciencesapplied to understanding the functions of living material offer a background as preparationfor a professional agriculturist, environmentalist, or as a preparatory program for themedical and health-related sciences. Likewise, the principles of economics and sociologyprovide background preparation for agricultural business management and public serviceaspects of society.The objectives of the academic program are as follows:1) To provide an opportunity for a broad university education2) To provide a variety of learning experiences3) To offer a choice of specialization, sufficient for initial employment4) To provide background for graduate or professional programsA high percentage of all the gainfully employed persons in the United States are engagedin operations directly or indirectly related to food and fiber. For example, the food industryranges from those who produce the food, supply material to the producer, and process thefinished product to those who sell the products to the consumer. Hundreds of distinct occupa-tions are represented in modern agriculture and biology. About 30 percent of the graduateselect to continue their education in graduate and professional schools.

STUDENT ACTIVITIES
Students in the School of Agriculture and Life Sciences have ample opportunities to takepart in broadening extracurricular activities. Most departments have student organizationswhich provide professional as well as social experience. Representatives of these clubs formthe Agri-Life Council. This council is the student organization representing the school. Stu-dent tours provide an opportunity to see firsthand the application of classroom principles. Inaddition, students representing agronomy, animal science, horticultural science, foodscience, poultry science and soil science compete regionally and nationally in a number of activities providing student members a chance to learn by travel as well as by participation.

CURRICULA OFFERINGS AND REQUIREMENTS
A freshman enrolling in agriculture and life sciences has a common core of courses thefirst year, courses that are appropriate in all curricula. This approach allows the studenttime to explore various programs before selecting a curriculum. The student selects a majorin a department or an interdisciplinary program or an individualized course plan. All departments offer the science curricula; several the technology curricula. The business curriculumis offered in agricultural economics in the Department of Economics and Business.Departmental majors are offered as follows:Science agricultural economics, animal science, biological and agricultural engineering(joint program with the School of Engineering), botany, crop science, entomology, foodscience, horticultural science, medical technology, poultry science, rural sociology, soilscience, wildlife biology and zoology. Premedical sciences are offered in this curriculum.Technology biological and agricultural engineering, animal science, food science, hor-ticultural science and poultry science.Business~agricultural economics in the Department of Economics and Business. Oppor—tunity for double majoring in business and other programs is available.Intc rrlepnrtmentul am] Inferrlfsciplimnfiy Prof/rams These curricula offer the opportunityto select broad curriculum majors that involve two or more departments or schools:
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Biological Sm mm A curriculum with emphasis on biological and physical sciences, es-pecially designed for graduate or professional courses requiring a biology background.(‘oim ri'afion A curriculum concentrating on the use, preservation and improvement ofnatural resources. Administered jointly by the School of Agriculture and Life Sciences andthe School of Forest Resources.P( st Manaac went for Crop Prott cfz'on A curriculum with emphasis on the application ofchemical and biological principles in the control of plant diseases, insects and weeds. Thecurriculum is administered by the Departments of (‘rop Science, Entomology, HorticulturalScience and Plant Pathology.Agronomy A technical curriculum dealing with the fundamentals of crop production andsoil management. The curriculum is administered by the Departments of Crop Science andSoil Science.I)!!ffl‘1(fllllfil( rl Starla Program A curriculum planned by the student with the assistanceof a faculty advisory committee.In addition to these cited curricula, a number of arrangements are available that providethe student an opportunity to select areas of course concentration.
HONORS PROGRAM
The School of Agriculture and Life Sciences has a comprehensive Honors Program forqualified freshmen and sophomores interested in participating in seminar discussionprograms on broad topics. These sessions are led by outstanding professors.Qualified juniors and seniors have an opportunity to participate in an independentresearch program. Faculty direction is provided on an individual basis to each student. Thestudent has the opportunity to select his project.

INTERNATIONAL ASPECTS
An International Seminar is offered to interested students. In addition, an InternationalOption, requiring modern language and 12 semester hours of appropriate courses in thesocial sciences, is available for students enrolled in any curricula.

DEGREES
The Bachelor of Science degree is conferred upon the satisfactory completion of one of thecurricula in this school.The degrees of Master of Science, Master of Agriculture and Master of Life Sciences are of-fered in the various departments in the School.The Doctor of Philosophy degree is offered in the following subject areas: animal science,biochemistry, biological and agricultural engineering, botany, crop science, economics, en-tomology. food science, genetics, horticultural science, marine sciences, microbiology, nutri-tion, physiology, plant pathology, sociology, soil science, and zoology.Further information on graduate offerings may be found in the Graduate Catalog.

OPPORTUNITIES
Broad and fascinating opportunities in business, industry, education and government areopen to graduates of this school. Some of the areas in which graduates are employed are asfollows:Busintss and Industry banking and credit, insurance, farm management, cooperatives,land appraisal, marketing, transportation, food chains, food processing and distribution,machinery and equipment, chemicals, fertilizer, feed manufacturing, seed improvement.Communications writing, reporting, radio, television, newspapers, magazines, advertis-ing, publications.Conservation soil, water, range, forest, fish, wildlife parks, recreation.Education high school and college instruction in agriculture, biology, agricultural exten-sion, governmental and industrial agencies.Farming and Ranching (agricultural production) general livestock, field crops, fruits,vegetables, poultry, ornamentals.
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Preprofessional and Graduate Preparation premedical programs for training formedical, dental and veterinary colleges; graduate programs.Research production, marketing, engineering, processing, biological sciences, conserva-tion, organizational structure, group behavior.Services inspection and regulation, production field service, health services, environ-mental quality, product standards, grading, agricultural technology and consulting.A placement office, coordinated with the University Career Planning and Placement Center, is maintained to assist graduates in career development and placement.
FRESHMAN YEAR
The curricula in the School of Agriculture and Life Sciences have a common freshman yearwith the exception of the science program in biological and agricultural engineering. For thescience curricula in biological and agricultural engineering freshman year, see freshmanyear in the School of Engineering.

Fall Semester Crél11f\ Slim u Sf nit sh) ('ri IllsALS 103 Introductory Topics in ALS ............ . 1 ENG 112 Composition and Reading . .3BS 100 General Biology or CH 101 MA 112 Ana ytic Geometry andGeneral Chemistry I‘ .. . 4 (‘alc ilus A 4ENG 111 Composition and Rhetoric . 3 orSocial Science and Humanities Elective , 3 MA 114 Introduction to Finite MathematicsMA 111 Algebra and Trigonometry” 4 “ith Apilitnti ns . ., . 3Physical Education ..................... . . . 1 Social Science and Humanities Electivt , , , 3(Military Science or Air Science may (‘H 101 General Chemistry I or (“H 10"be elected Principles of Chemistrv16 JrBS 100 General Biology 4Physical Education , . .. .. .. ., . .. . 1(Militarv Science or Air Science maybe elected 11 If)
‘Both Biology and Chemistry are required for all ALS curricula“Does not contribute to the 130 semester hours required in the hiologica sciences curric ilum
CURRICULA IN AGRICULTURE AND LIFE SCIENCES*

Science, technology and business are three curricula offered in this school. All depart-ments offer the science curriculum. Several departments offer the choice of either science ortechnology. In addition, several departments are participating in interdisciplinary programs.A business curriculum is offered in agricultural economics. Double majors betweenagricultural economics and other subject areas may be arranged.All the curricula have a core of required courses on a school basis. Courses peculiar to aspecific department are listed under the departmental requirements. Listed on the followingpages are the required courses by curriculum on a school basis.
Group A includes the physical and biological sciences; Grr ip B, economics and business it anagtment‘ Group (', app it‘llscience and technology, Group D, sr eial sciences and humanities

SCIENCE
(ruIi/s P/ii/siui/ iiiiil [flu/mum! Sm iirrs. . s-J’W‘I/JALS 103 Introductory Topics in ALS . .. .. . 1 m, iBS 101 Genera Bio (‘11) 1Law/unfit (12 (nth/s Biol u ('11 Saint-cs Electin- . 1ENG 111 Composition and Rhetoric . ., , , . '3 {ii lfli :iun :|:(Il:‘:1(niistr, :1 lENG 112 Composition and Reading . , , . 3 “(:‘(M "m“ H ’ lectivestEngllsh or Modern Language 6 ( ll M7 Pilm plcs if (‘hcmistry . . lSilt'lll] Scirn/is Iiiiil lluiiimiilirs M" “1 Algebra and Trigonomi-ln ‘ ‘ l21 ('rrili/s MA 112 Analytic Geometry and("ilculiisA , . H . . , lElectixes from GroupD . ., . . , . .. .21 or
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MA 11-1 Introduction to Finite Mathe Electives 6‘]. Credits)matics \A th Applications 1 . .. 3 . .PY 221 College Physics .1 1. . .. .. H . . .. 5 Restricted Electivestrom GroupA .............. 22-26or Departmental Req‘u1rements andFY 211' PY 212 General Physics .. 8 , Electives .............................. 26Free Electives ...... ,Subtotal .Physical Education ............. 1Hours Required for Graduation 130”
BUSINESS
(See Department of Economics and Business under School of Agriculture and LifeSciences)“
TECHNOLOGY

CrulzlsALS 103 lntroductory'l‘opics in ALS .. . ,,,,,, 1 MA 111 AlgebraandTrigonometry 4MA 112 Analytic Geometry andLanguage (12 Credits CalculusA ........................ . 4ENG 111 C0 ositi dRht ' 1 . 11111 3 or ,ENG 112 Co'rifiosmfii 22d Reaedirrilgc ., ,1 . 3 MA 1“ lmmduci'“ ‘0 Finite Mathe'SP 110 Public Speaking. . ,. H .1 ,,,,, 3 matlcs WithApplications """""" " 3Electi\'es(Eng|ish or Modern Language) ........... 3 :gc‘zgdo nglelgseciz‘c?” 45,' IS» , ,v. .Suuu tiifiéjtzvznill’gununn (es Elu‘liz'es (59 60 Credits)
1 , Restricted Electhes from GroupsElect1\esfromGroupD.,.,1 .. .. H .11 21 A,BorC .1 rrrrrrrrrrrrrr 20_21

Physical and Biuluqicul Seances Departmental Reqmrements and(.12 13011111.?) 'Elcctncs llllllllll 1.... , .27Free Electives . 1 . ........... 1 ........ 12BS 100 General Biology ......... , 4 Subtotal 126BiologicalScienccs Electhe . .. . H -i y. A ’ ' """"""""""CH 101 General Chemistryl. .. H 11 ‘ .. 4 Physu'al Education 1 ............ : ......... 1 4CH 103 General Chemistry II . . ,. ..... 4 Hours REQUITEd for Graduat1on 130”or(“H 107 Princ1plcsol(‘hemistry 1 1 . .. . ,. ,1 . 4
" All curricula require the completion of one course in literature.
ELECTIVES
The following lists provide typical courses that are elected from the four block groupingsA, B, C and D. Additional courses may be selected by checking with the office of the Directorof Academic Affairs.

GroupA
PHYSICAL AND BIOLOGICAL SCIENCES
1-1 umml Srimm BCH (PHY) 553 Physiological Biochemistry, BCH 55-1 Radioisotope Techniques in BiologyANS ‘01 ROWOQW'W Physw'm BCH (GN, MB) 561 Biochemical and MicroANS 405 Lactation bial GeneticsANS (NTR, PO) 415 Comparatiie NutritionANS (PHY) 502 Reproductive Physiology of Biological and Agricultural EngineeringVertebratesANS (CM 508 Genetics of Animal Improvement BAE 303 Energy Conversion in Biological SystemsANS (NTR) 516 Quantitative NutritionANS (PHY) 580 Mammalian Endocrine B"’/"~""'"I St-IcuusPhl'SIOIOE." All courses listed with the BS designation.
chhcnllsh‘ll‘ Bmmullu nmhcx‘BCH 351 Elementary Biochemistry All CoursesBCH 352 Elementary Biochemistry LaboratoryBCH 551 General BiochemistryBCH 552 Experimental Biochemistry
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BotanyBO 200 Plant LifeBO (20) 360 Introduction to EcologyBO 400 Plant DiversityBO 403 Systematic BotanyBO 413 Introductory Plant AnatomyBO (Z0) 414 Cell BiologyBO 421 Plant PhysiologyBO 480 Air Pollution BiologyBO 565 Plant Community EcologyBO 570 Quantitative EcologyBO (MB) 574 PhycologyBO (MB, PP) 575 The FungiBO (MB, PP) 576 The Fungi Laboratory
Chemistry’All Courses
Computer Science"All Courses
EntomologyENT 301 Introduction to Forest InsectsENT 312 Introduction to Economic InsectsENT (Z0) 425 General EntomologyENT 502 Insect DiversityENT 503 Functional Systems of InsectsENT 5’70 Behavior of Insects
Food ScienceFS 331 Food EngineeringFS 402 Food ChemistryFS-(MB) 405 Food MicrobiologyFS 503 Food AnalysisFS 504 Food Proteins and EnzymesFS 506 Advanced Food Microbiology
ForestryFOR 273 Quantitative Methods in Forest Resources
Geosciences"All Courses
GeneticsGN 411 The Principles of GeneticsON 412 Elementary Genetics LaboratoryON 504 Human GeneticsGN (ANS) 508 Genetics of Animal ImprovementGN (Z0) 532 Biological Effects of RadiationsGN (Z0) 540 EvolutionGN (Z0) 550 Experimental EvolutionGN (BCH, MB) 561 Biochemical and MicrobialGenetics
Muthemulics’All Courses
MelenrologzflAll Courses
MicrobiologyMB 401 General MicrobiologyMB (FS) 405 Food MicrobiologyMB 501 Advanced MicrobiologyMB 514 Microbial MetabolismMB 551 Immunology IMB (BCH, ON) 561 Biochemical and MicrobialGeneticsMB 571 VirologyMB (BO) 574 Phycology

MB (BO, PP) 575 The FungiMB (BO, PP) 576 The Fungi-Laboratory
NutritionNTR (ANS, PO) 415 Comparative NutritionNTR (ANS) 516 Quantitative Nutrition
PhyswsAll Courses
PhysiologyPHY (ANS) 502 Reproductive Physiology ofVertebratesPHY (BCH) 553 Physiological BiochemistryPHY (ANS) 580 Mammalian Endocrine Physiology
Plant PathologyPP (BO, MB) 575 The FungiPP (BO, MB) 576 The Fungi Laboratory
Poultry SciencePO 405 Avian PhysiologyP0 (ANS, NTR) 415 Comparative NutritionPO (Z0) 524 Comparative Endocrinology
Soil Science"SSC 200 Soil ScienceSSC 511 Soil PhysicsSSC 520 Soil and Plant AnalysisSSC 522 Soil Chemistry
Statistics‘All Courses
ZoologyZ0 201 General ZoologyZ0 202 Invertebrate ZoologyZ0 203 Vertebrate Zoology20 212 Basic Anatomy and PhysiologyZ0 315 General ParasitologyZO 323 Comparative AnatomyZ0 345 HistologyZO (BO) 360 Introduction to EcologyZ0 361 Vertebrate Embryology20 (BO) 414 Cell BiologyZ0 415 Cellular and Animal Physiology LaboratoryZ0 420 Fishery ScienceZ0 421 Vertebrate PhysiologyZ0 (ENT) 425 General EntomologyZ0 441 IchthyologyZ0 442 Ichthyology LaboratoryZ0 510 Adaptive Behavior of AnimalsZ0 513 Comparative PhysiologyZ0 515 Growth and Reproduction of FishesZ0 517 Population EcologyZ0 (P0) 524 Comparative EndocrinologyZO (GN) 532 Biological Effects of Radiations20 (GN) 540 EvolutionZO (GN) 550 Experimental Evolution
* Courses in these blocks are considered Physical Sciences,
Group B
ECONOMICS AND BUSINESS
Ar (‘oun linf/ACC 260 Accounting I Concepts of FinancialReporting
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ACC 261 Accounting 11 Financial InformationSystemsACC 262 Managerial Uses of Cost DataACC 360 Financial Reporting Theory and Practice IACC 361 Financial Reporting Theory and Practice IIACC 362 Production Cost Analysis and ControlACC 364 An Introduction to Income TaxationACC 460 Specialized Financial ReportingTheory and PracticeACC 465 Advanced Income TaxationACC 466 Examination of Financial StatementsACC 468 Professional Accountancy Resume
Biological and Agricultural EngineeringBAE 461 Analysis of Agricultural System
Economics and BusinessEB 230 Economics of CooperativesEB 303 Farm ManagementEB 307 Business Law IEB 308 Business Law 11EB 310 Economics of the FirmEB 311 Agricultural MarketsEB 313 Marketing MethodsEB 325 Industrial ManagementEB 326 Personnel ManagementEB 332 Industrial RelationsEB (ST) 350 Economics and Business StatisticsEB 401 Economic Analysis for Non MajorsEB 404 Money, Financial Markets and the EconomyEB 410 Public FinanceEB 413 Competition, Monopoly and Public PolicyEB 415 Farm Appraisal and FinanceEB 420 Corporation FinanceEB 422 Investments and Portfolio ManagementEB 430 Agricultural Price AnalysisEB 431 Labor EconomicsEB 435 Urban EconomicsEB 436 Environmental EconomicsEB 448 International EconomicsEB 485 Management Development Seminar
MathematicsMA 122 Mathematics of Finance
StatisticsST (EB) 350 Economics and Business Statistics
Group C
APPLIED SCIENCE AND TECHNOLOGY
Agricultural CommunicationsAC 311 Communication Methods and Media
Animal ScienceANS 200 Introduction to Animal ScienceANS 204 Livestock Feeds and FeedingANS (FS, NTR) 301 Nutrition and ManANS 302 Livestock and Dairy Eval.ANS 308 Advanced Selection Dairy and Meat AnimalsANS 402 Beef Cattle ManagementANS 403 Swine ManagementANS 404 Dairy Cattle ManagementANS 406 Sheep ManagementANS (FS) 409 Meat and Meat ProductsANS 410 Horse ManagementANS 411 Breeding and Improvement of DomesticAnimalsANS (VET) 420 Diseases of Farm AnimalsANS 510 Advanced Livestock ManagementANS 520 Tropical Livestock Production
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Biological and Agricultural EngineeringBAE 201 Shop PracticesBAE 211 Farm MachineryBAE 251 Elements of Biological and AgriculturalEngineeringBAE (SSC) 321 Water ManagementBAE 332 Farm StructuresBAE 341 Farm Electrifications and UtilitiesBAE 411 Farm Power and MachineryBAE 433 Processing Agricultural ProductsBAE (SSC) 471 Agricultural Water ManagementBAE (CE) 578 Agricultural Waste Management
Civil EngineeringCE (BAE) 578 Agricultural Waste Management
Crop Science
CS 211 Crop ScienceCS 214 Crop Science LaboratoryCS 312 Pastures and Forage CropsCS 315 Turf ManagementCS 411 Environmental Aspects of Crop ProductionCS 413 Plant BreedingCS 414 Weed ScienceCS (SSC) 462 Soil—Crop Management SystemsCS 511 Tobacco TechnologyCS 513 Physiological Aspects of Crop ProductionCS (HS) 514 Principles and Methods in Weed Science
En toniologyENT 201 Insects and ManENT 203 Introduction to the Honey Bee andBeekeepingENT 550 Fundamentals of Insect ControlENT 562 Agricultural EntomologyENT (Z0) 582 Medical and Veterinary Entomology
Food ScienceFS 201 Food Science and Man’s FoodFS (ANS, NTR) 301 Nutrition and ManFS 400 Foods and NutritionFS (PO) 404 Poultry ProductsFS (ANS) 409 Meat and Meat Products
GeneticsGN 301 Genetics in Human AffairsGN (PO) 520 Poultry Breeding
Horticultural ScienceHS 101 Plants for Home and PleasureHS 201 Principles of HorticultureHS 301 Plant PropagationHS 342 landscape HorticultureHS 352 Landscape Design PresentationHS 411 Nursery ManagementHS 421 Tree Fruit ProductionHS 422 Small Fruit ProductionHS 432 Vegetable ProductionHS 440 Greenhouse ManagementHS 441 Floriculture IHS 442 Floriculture 11HS 471 ArboricultureHS (CS) 514 Principles and Methods in Weed ScienceHS 531 Physiology of Landscape Plants
NutritionNTR (ANSI FS) 301 Nutrition and Man
Pest ManagementPM 111 Introduction to Integrated Pest ManagementPM 415 Principles of Pest Management



Plant PathologyPP 310 Diseases of Fruit CropsPP 311 Diseases of Vegetable CropsPP 312 Diseases of Woody Ornamentals and TurfGrassesPP 313 Diseases of Herbaceous OrnamentalsPP 314 Diseases of Field CropsPP 315 Plant DiseasesPP 318 Forest PathologyPP 450 Nematode Diseases of Plants and Their ControlPP 500 Plant Disease ControlPP 505 Histopathology
Poultry SciencePO 201 Poultry Science and ProductionP0 301 Evaluation of Live PoultryPO 351 Grading and Evaluation of Poultry ProductsPO (VET) 401 Poultry DiseasesPO (FS) 404 Poultry ProductsPO 410 Production and Management of Game Birdsin ConfinementP0 420 Turkey ProductionP0 421 Commercial Egg ProductionPO 422 Incubation and Hatchery Management
Group D
SOCIAL SCIENCES AND HUMANITIES

P0 423 Broiler ProductionPO (GNI 520 Poultry Breeding
Soil ScienceSSC 205 Soils as a Natural ResourceSSC BAE) 321 Water ManagementSSC 341 Soil Fertility and FertilizersSSC 352 Soil ClassificationSSC 461 Soil Physical Properties and Plant GrowthSSC (CS) 462 Soil Crop Management SystemsSSC BAE 4'71 Agricultural Water ManagementSSC 472 Forest Soils
l'ertmmry ScienceVET 300 Laboratory Animal ManagementVET PO) 401 Poultry DiseasesVET (ANS) 420 Diseases of Farm Animals
ZoologyZO 221 Conservation of Natural ResourcesZ0 353 Wildlife ManagementZ0 400 Biological Basis of Man's EnvironmentZ0 (ENT) 582 Medical and Veterinary Entomology

The student is required to complete 21 hours of Group D courses in all degree programs.Not more than six semester hours are to come from one department, and only one speech orwriting course can be used as a Group D elective. It is strongly recommended that the stu-dent take at least one course in each of the three major areas outlined below. A course ineconomics and a course in sociology are also highly recommended.
AREA I
A II H1 ropulogyAll Courses
Emuom [asEB 201 Economics IEB 202 Economics IIEB 212 Economics of AgricultureEB 301 Production and PricesEB 302 Aggregate Economic AnalysisEB (HI) 370 The Rise of IndustrialismEB (HI) 371 Evolution of the American EconomyEB 442 Evolution of Economic IdeasEB 475 Comparative Economic Systems
Psychology uml Swialngi/All Courses
AREA II
History. Political Science. andUniversity SlmliesAll Courses

AREA III
A rl marl MusicCourses numbered 200 and above
(‘oni muniullmus‘ All speech and writing courses
Eur/[is]:All literature courses
For! up: LIInr/nuqrsCourses numbered 200 and above
Plulosn/I/II/ 11ml RUIN/II!”All Courses

Only one course in speech or writing may be used in fulfillment of this request.
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ADULT AND COMMUNITY
COLLEGE EDUCATION

(See Education.)

AGRONOMY
Professor D. A. Emery, Coordinator of Advising Crop ScienceProfessor M. G. Cook, Coordinator of Advising Soil Science

Students may earn a Bachelor of Science degree under the technology curriculum ofAgricultural and Life Sciences with a major in agronomy. The agronomy option is ad-ministered jointly by the Departments of Crop Science and Soil Science. For further infor-mation, see crop science or soil science.
CURRICULUM IN CROP SCIENCE AND SOIL SCIENCE
TECHNOLOGY (AGRONOMY) PROGRAM

CreditsALS 103 Introductory Topics in ALS ................ 1
Languages (1.? Credits}ENG 111 Composition and Rhetoric 3ENG 112 Composition and Reading .... ... 3SP 110 Public Speaking .............. .... 3Literature Elective 3

Social Sciences and Humanities(21 Credits)Electives 21
Physical and Biobgical Sciences(32-38 Credits)MA 111 Algebra and Trigonometry 4MA 112 Analytic Geometry and Calculus A ......... 4orMA 114 Introduction to Finite Mathe-matics with Applications ..................CH 101 General Chemistryl ......CH 103 General Chemistry IIPY 221 College PhysicsBS 100 General Biology .. .SSC 200 Soil Science ...... .. ..BO 421 Plant Physiology hhhmwzibw

Physical EducationPhysical Education ................................... 4
Free ElectivesFree Electives ........................................ 12

ANIMAL SCIENCE
Polk Hall

Group A,B.C, Courses(19-20 Credits)CH 220 Introductory Organic Chemistry ............ 4GN 411 The Principles of Genetics ............ 3PP 312 Diseases of Woody Ornamentalsand Turf Grasses 1orPP 314 Diseases of Field Crops ..................... 1PP 315 Plant Diseases .. 3Electives in A, B, or C Courses 8-9
Departmental Requirements(28 Credits)CS 211 Crop Science 4CS 214 Crop Science Laboratory ..CS 312 Pastures and Forage CropsorCS 315 Turf Management 3CS 411 Environmental Aspects of CropProductionCS 413 Plant Breeding .CS 414 Weed Science ............... .CS 490 Senior Seminar in Crop Science .............orSSC 492 Senior Seminar in Soil Science ............. 1SSC 341 Soil Fertility and FertilizersSSC 342 Soil Fertility Laboratory ..SSC 352 Soil Classification ......................... 4SSC (CS) 462 Soil-Crop ManagementSystems ............................. 3Hours Required for Graduation 130

Professor C. A. Lassiter, Head of the DepartmentProfessor R. M. Myers, Coordinator of Advising
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TEACHING AND RESEARCH
Pnfessmxs‘ E R Barrick, A J Clawson, D G Davenport E J Eisen, L. Goode, R W. Harvey, E. E, Jones, J. MLeathernood, J. G. Lecce, J E. Legates, B T McDaniel, R D. Mochrie, R. M. Myers, 1. D, Porterfield, A H Rakes. H ARamse).0.“ Roblson.L C Ulberg,mee.sorsEnml: F H Smith,H A Stewart,G H Wise;AssociatePro/lssnrs JH. Britt, E V Caruolo, E. U, Dillard, B. H. Johnson W L. Johnson, J J McNeill, J. C Wilk; Asststunt Professors W DArmstrong, J. C Cornwall, W J Croom; Adjzrnrl A mt 7f Prqr'cssar B. D, Harrington, Assomate Members of HeFuc [H] J C Burns Crop Science; S. B. Tove Biochemistry C H. Hill (Poultry Science), E G. Batte, D J MoncolVeterinary Science
EXTENSION
Professor J. W. Patterson, In Charge, Animal Husbandry Ertensz'onProfessor G. S. Parsons, In Charge, Dairy Husbandry ExtensionProfessor D. G. Spruill, In Charge, Swine Husbandry Extension
Professors R, F. Behlow, T. C Blalock, J. RJones, F D. Sargent J R WoodardE‘xl: nsion Professors En en'h A, V. Allen,J. S Buchanan, G. Hyatt, Jr,, M. E Senger: Assoczdic Professors K. R. Butcher, F N Knott, C. M. Stanislaw, D PWesen; A sszsllutt Profrssors R. G Crickenberger, T. M Leonard, D. G Lens, H. W. Webster, III, M, D. Whitacre,Assxsmnt Profcssnr Ement («5’ R R. Rich. Effensznn S'pecmlzsts‘ B, C. Allison, J. K. Butler, J H. Gregory, J. W Parker;Extenszm Spccmlzsts Enzerztz‘ J A. Arey, R. L. Wynne.

Undergraduate students study subjects related to various phases of animal industry.Training is provided in nutrition, physiology, breeding and disease and there are oppor-tunities for the application of basic scientific training in the husbandry areas. Options forcourse selection by each student make it possible for those with varying backgrounds andwide-ranging interests to become involved in stimulating and rewarding training
OPPORTUNITIES
Opportunities for animal science majors include farm, dairy and livestock managementcareers, jobs as fieldmen for breed association and livestock organizations, agricultural ex-tension, education work in business and industries serving agriculture, meat grading,agricultural communications in animal science, feed manufacturing, sales work in feeds andequipment, marketing dairy cattle and dairy products, and supervising livestock and farmloans with banks and lending agencies. Many students in veterinary science obtain degrees inanimal science as well. Students may elect graduate study, after which they will find oppor-tunities in teaching, research and development. See listing of graduate degrees offered.

UNDERGRADUATE CURRICULA
The degree of Bachelor of Science with a major in animal science may be obtained undereither the science or technology curricula offered in Agriculture and Life Sciences. For thebasic requirements and freshman year refer to those sections under School of Agricultureand Life Sciences.

CURRICULA IN ANIMAL SCIENCE
SCIENCE PROGRAM

(I'rllsALS 103 lntrodictoryTopicsinALS .. . . . . . H . . . . .. l
Lilly/UlH/rS (/2 (rt 1 IsENG 1]] Composition and Rhctrric. .. .. .. .ENG 112 (‘omposnion and Reading . .Literature Elective .. . . .. . . .SP 110 Public Speaking . 25.32:»

S'H/ // S 11(8‘IIHIIIIIIIHII/II. (31 (Fri/[ISElectives . .. .. . 21Group D Recommended including EB 2I2 and EB 202)
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Physical and Biological SciencesMA 111 Algebra and Trigonometry .................................................................... 4MA 112 AnalItic Geometry & Calculus A or MA 113 Introduction to Calculusor MA 114 Introduction to Finite Math .................................................................... 4 or 3CH 101 General Chemistry I .................... 4CH 107 Principles of ChemistryPY 221 College Physics or PY211& 212 General Physics ..................................................... 5 or 8BS 100 General Biology. I I ,. v. 420 421 Vertebrate Physiology IIIIIIIIIII 3
Physical Education 4
Free Electives ........................................ 12

Group A B C Courses (2.9 Credits)CH 221 Organic Chemistry I .................................................... I .................. 4CH 223 Organic Chemistry II , . .. 4ON 411 The Principles of Genetics IIIIIIIIIIIIIIIIIIII 3MB 401 General MicrobiologI ....................... 4ElectIIes in A B or C Courses (onlI 6 may be B or C) Recommended including BCH 351 .............................. 14
Depar'lmenlul Requirements and Electives {2:} Credits)ANS 200 Introduction to Animal Science .1 I 4ANS 204 Livestock Feeds and Feeding 3ANS 490 Seminar in Animal Science 1Animal Science Electives as follows: 15A minimum 019 credits from:ANS4OI,405,~III,415,VET420I II II I I II ................................ 9A minimum 016 credits from:ANS302,402,403,404,406.410 ................. .. .I .............. 6Hours Required for Graduation . .1 .I II .................................................... 130

TECHNOLOGY PROGRAM
CreditsALS 103 Introductory Topics in ALS .......................................................................... 1

Languages (12 CredllslENG 111 Composition and Rhetoric .. ....................................................................... 3ENG 112 Composition and Reading II II I 3SP 110 Public Speaking ................ 3Literature Elective ..... I IIIIIIIII 3
Social Sciemes and Humanities (.21 Credits)Electives (Group D) Recommend including EB 212 and EB 202 ..................................................... 21

Physical and Bioloqical SciencesMA 111 Algebra and Trigonometry ............................................................................. 4MA 112 Analytical Geometry & Calculus A or MA 113 Introduction to Calculus orMA 114, Introduction to Finite Math 4 or 3CH 101 General ChemistryI ....................................... 4CH 103 General Chemistry II or CH 107, Principles of Chemistry IIIIII 4FY 221 College Physics or PY 211 & 212. General Physics .............. .1 .. I5 or 8BS 100 General Biology ...................................................................................... 420 421 Vertebrate Physiology .............................................................................. 3SSC 200 Soil Science ....................................................................................... 4
PlstuaI EducationPhysical Education .............................................................................................. 4
Free ElectivesFree Electives ................................................................................................. 12

Group A B C Courses (22 78 Credits)“CH 220 Introductory Organic Chemistry ...................................................................... 4GN 411 The Principles of Genetics .ElectivesIn A, B, or CCourses . .........................................
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Requirements and Electives {26 Credits)ANS 200 Introduction to Animal Science ......................................................................... 4ANS 204 Livestock Feeds and Feeding ..ANS 490 Seminar in Animal Science ....................................................................... 1Animal Science Electives as follows:A minimum of 9 credits from:ANS 401 Reproductive Physiology .................................................................. 3ANS 405 Lactation .............................................ANS 411 Breeding and Improvement of Domestic Animals ........ANS (NTR, PO) 415 Comparative Nutrition ......................ANS (VET) 420 Diseases of Farm Animals ....................................................... 3 (9)A minimum of 9 credits from:ANS 302 Livestock and Dairy Evaluation ........................................ . ............ 2ANS 402 Beef Cattle ManagementANS 403 Swine ManagementANS 404 Dairy Cattle Management .ANS 406 Sheep Management . .ANS 410 Horse Management ............................................................. 3 (9)Hours Required for Graduation ..................................................................... 130
‘ Dependent upon whether MA 112 or MA 113 or MA 114 was elected
BIOCHEMISTRY
PolkHall
Professor S. B. Tove, Head of the DepartmentProfessor F. B. Armstrong, Coordinator of Advising
Professors: H. R. Horton, J. S. Kahn, I. S. Langmuir, A. R. Main; Associate Professors. J A. Knopp, E. C. Sisler, E. C. Theil,Assistant Professor: W. L. Miller; Assoctate Members ofthe Faculty: E. E. Jones (Animal Science), L. W. Aurand, H. ESwaisgood (Food Science), J. Bordner (Chemistry)
The Department of Biochemistry offers instruction at the undergraduate and graduatelevels. Undergraduate courses provide students from a number of curricula with a fun-damental background in biochemistry.

UNDERGRADUATE CURRICULUM
The undergraduate curriculum leads to the Bachelor of Science degree in the biologicalsciences with an option in biochemistry.

BIOLOGICAL SCIENCES CURRICULUM
(BIOCHEMISTRY OPTION)

Orientation CreditsALS 103 Introductory Topics in ALS ................................................................... 1
Languages (12 Credits)ENG 111 Composition and Rhetoric . 3ENG 112 Composition and Reading . . .. . .. . 3FL Foreign Language ......................................................................................... 6

Social Selenas and Humanities (21 Credits)Electives ................................................................................................. 21
Mathemnlzcnl Sciences (12-10 CretlitsH’MA 112 Analytic Geometry and Calculus Aor MA 102’ Analytic Geometry and Calculus l ............................................................ 4MA 212 Analytic Geometry and Calculus Bor MA 201‘ Analytic Geometry and Calculus ll .............................................................. 3 4‘MA 114 Introduction to Finite Mathematics with Applicationsor MA 202‘ Analytic Geometry and Calculus Ill ..,. ......................................................MA 301‘ Applied Differential Equationsl ............................... .. .. . 3‘CSC,ST,or MA Elective in Computer Science, Statistics, or Mathematics .. .. .. .. 2-3
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Physical EducationPhysical Education 4
Physical and Biological Sciences (64-73 Credits)?“CH 101 GeneralChemistryI 4CH 107 Principles of Chemistry .........CH 221, 223 Organic ChemistrylandIICH 315 Quantitative Analysisor CH 4%‘ Qualitative Organic Analysis ........................................................................ 4 or 3‘CH 331 Introductory Physical Chemistryor CH 431‘, 433‘ Physical Chemistry [and II 4 or 3’, 3“BS 100 General Biology ....................... .. 4BO 200 Plant Life ........ 4Z0 201 General Zoology .. .. 4BO 1Z0) 360 Introduction to Ecology .. . 4BO 421 Plant Physiologyor Z0 414 Cell Biologyur ZO 421 Vertebrate Physiology 3—4BCH 351 Elementary Biochemistry .. .. 3BCH 551‘ General Biochemistry 3‘BCH 352 Elementary Biochemistry Laboratoryor BCH 552‘ Experimental Biochemistry 2 or 3‘FY 211, 212 General Physics .......... .. 4, 4or PY 205‘, 208’ General Physics . or 4‘, 4‘MB 401 General Microbiology ........ 4ON 411 The Principles of Genetics ..... . . .. 3GN 412 Elementary Genetics Laboratory ......................................................................... 1ALS 499‘ Honors Researchor BCH 490‘ Special Studies in Biochemistry 3’

Free Electives {Up to 15 Credits)Electives ........................................................................................................... 0-15Hours Required for Graduation ....................................................................... 130
TThe grade “D" will not be accepted as a passing grade in any mathematics or science courses.‘ Courses required for the Honors Program in Biochemistry; recommended for students preparing for graduate study inBiochemistry.
BIOLOGICAL AND AGRICULTURAL
ENGINEERING

(Also see Engineering.)
David S. Weaver Laboratories
Professor F. J. Hassler, Head of DepartmentProfessor G. B. Blum Jr., Coordinator of Advising
TEACHING AND RESEARCH
Professors: G. B. Blum Jr., H. D. Bowen, J. W. Dickens (USDA), J. M. Fore, E. L. Howell. B. K. Huang, E. G. Humphries, W.H. Johnson, G. J. Kriz, W. F. McClure, R. P. Rohrback, C. W. Suggs, T. B. Whitaker (USDA), E. H. Wiser, J. H. Young;Professors Emen'li: D. H. Howells, G. W. Giles, J. W. Weaver Jr.; Associate Professors: C. F. Abrams, G. R. Baughman,M. R. Overcash, R. W. Skaggs, R. S. Sowell; Assistant Professors: P. W. Westerman, D. H. Willits Jr., D. W. Winter(USDA); Adjunct Asst. Professor: G. M. Jividen: Associate Members of the Faculty: D. D. Hamann, V. A. Jones (FoodScience). A. E. Hassan (Forestry)
EXTENSION
Professor: F. J. Humenik, Associate Head in Charge ofExtension
Professor: L. B. Driggers;ProfessorEme1itus: H. M. Ellis; Associate Professors: E. 0. Beasley, J. W. Glover, R. E. Sneed, R.W. Watkins; Associate Professor Emeritus: J. C. Ferguson, W. C. Warrick; Assistant Professor: J. C. Barker

Biological and agricultural engineering students train to deal with problems of agriculturethat are engineering in nature. Scientific and engineering principles are applied to the con-
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servation and utilization of water and soil, the development of power and labor-savingdevices for all phases of agricultural production, the design of structures and equipment forhousing and handling livestock and field products, and the processing and marketing of farmproducts.Two curricula are offered, technology and science, which are explained below. Sciencegraduates receive a B.S. in biological and agricultural engineering. Technology studentsreceive the BS. in agriculture.
OPPORTUNITIES
Graduates of the science curriculum are qualified for positions in design, development andresearch in public institutions and in industry, and for teaching and extension work in in-stitutions of higher education. This curriculum, accredited by the Engineering Council forProfessional Development, also provides adequate training for post-graduate work leading toadvanced degrees. See listing of graduate degrees offered.Those trained in agricultural engineering technology are qualified for positions in salesand service of agricultural equipment such as farm machinery, irrigation systems, etc: ascounty agents or farmers; and for farm advisory work with such organizations as electricpower companies.

CURRICULA IN BIOLOGICAL AND AGRICULTURAL ENGINEERING
SCIENCE PROGRAM
The science curriculum develops young people capable of engineering leadership inagriculture. Emphasis is placed on basic science courses such as mathematics, physics,mechanics, biology, soils, and thermodynamics, which provide a sound background forengineering and agricultural technology. Courses are directed to those methods of thoughtand techniques whereby science can be applied with understanding and judgment toengineering situations related to agricultural operations.Since biological and agricultural engineering involves two distinct technical fieldsagriculture and engineering—the science curriculum is a joint responsibility of Agricultureand Life Sciences and Engineering and is so administered. Undergraduate students in thiscurriculum may officially enroll in either school; duplicate undergraduate records are main-tained in both schools.For the program in agricultural engineering science, refer to the freshman year and thecurriculum in the School of Engineering.

TECHNOLOGY PROGRAM
The technology curriculum is for those who wish to work at the applied level in theagribusiness complex. Graduates are equipped to apply to the farm the new technology asdeveloped and revealed by the professional agricultural engineer. The courses are presentedand directed toward the solution of consumer problems with emphasis on the techniques employed.Listed below are the departmental requirements in the technology program.

('rulilsALS 103 Introductory Topics in ALS .. .. . l [Jill/SH 1/ (II (I ”why/lull .H'r'nmu31 m' z. (‘rrrlllx'Linn/Imam (12 ('rmlifx ,MA 111 Algebra undTrIgonometry . .. . . . . 1ENG 111 COYNPOSIUOH 311d RIWLONC , . 3 MA 111 [ntrrducton to Finite M'1theENG 112 Composition and Reading . 3 n at'rs w‘th Applications . . . 3SP 110 PublicSpeaking .. . 3 01‘Literature Elective . 3 MA 112 Anll_\1lcal Gmmctr) '1an('alcqusA .. .. . .. 1SUCUII Summs mu] Humnmhm p” 101 General ('hcmistry 1 121 ”NI/1W (‘11 103 CencrulChcmislrvII . . 1GroupDElectives .. . .. ,. .. .. . 18 BS 109 G‘UVCmIBMOW IEB 212 Economics of Agriculture . .. . 3 B1olog1calbclcncr mom”) I
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Physical Education (4 Credits) Departmental Requirements and Electives
PE 100 Health and Physical Fitness (.70 Credits)Physical Education 3 E 101 Engineering Graphical 2BAE 201 Shop Practices . . . 2Free Electives (12 Credits) BAE 211 Farm Machinery 3. BAE 321 Water Management ....................... 4Free Electives ........................................ 12 BAE 341 Farm Electrification andG A, B. C C '9‘. Utilities ................................... 4"(1%) m 26 Creililisjg s BAE 433 Processing Agricultural- Products 4FY 211 General Physics ........................... 4 BAE 461 Analysis of AgriculturalPY 212 General Physics ............................ 4 Systems ..................................CSC 200 Introduction to Computers and BAE 332 Farm Structures . 3Their Uses .. ............. 3 BAE 411 Farm Power and Machinery ............... 3SSC 200 Soil Science . .. -. 4 BAE 303 Energy Conversion in BiologicalManagementEIective ............. .. 3 Systems 2Electives in A, B, or C courses ..................... 8 or 9 Hours Required for Graduation 130

BIOLOGICAL SCIENCES
GardnerHall
Professor J. L. Apple, Assistant Director of Academic Affairs and Research for theBiological Sciences
Professor C. F. Lytle, Coordinator of Advising

The biological sciences curriculum is an interdepartmental program leading to a BS.degree and designed for students desiring a comprehensive rather than a narrowlyspecialized education in the biological sciences. It is especially suitable for students prepar-ing for graduate study in a specialized field of biology, for students planning to teach highschool biology," and for students preparing for careers in business or industry.Experience indicates one of the best preparations for graduate study in biology is a broadtraining in the basic biological sciences supplemented with a strong background in thephysical and mathematical sciences. The biological sciences curriculum incorporates thesefeatures and provides the student with maximum flexibility and options for graduatespecialization.Students may concentrate on a specific field in the biological sciences curriculum byselecting appropriate free and restricted elective courses in consultation with their advisers.Such programs within the biological sciences curriculum are available to provide options inbiochemistry, microbiology, and nutrition. Courses may be selected from the School ofEducation to provide a concentration in biology and teaching.
PROGRAMS IN THE BIOLOGICAL SCIENCES CURRICULUM
GENERAL

CreditsALS 103 Introductory Topics in the BO 421 Plant Physiology ........................... 4Agricultural and Life Sciences ............. 1 orZ0 421 Vertebrate Physiology ...................... 3Languages (12 Credils) orENG 111 Composition and Rhetoric ................. 3 BO (Z0) 414 Cell Biology """""""""""""" 3ENC 112 Composmon and Reading ...... .. 3 Physical Sciences and MathematicsForeign Language .................................... 6 (31' 36 Credits)
Social Sciences and Humanities MA 114 Intr. to Finite Mathematics(21 Credits) with Applications .......................... 30rElectives ............................................. 21 ST 311 Intro. to Statistics

Biological Sciences (31-33 Credits) or , ,a 3-hour course in computer scienceBS 100 General Biology ............................. 4 andBO 200 Plant Life MA 112, 212 Analytic Geometry andZO 201 General Zoology ............................ 4 Calculus A and B .................... 4+3or
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MA 102, 201, 202 Analytic Geometry PY 211, 212 General Physics 4+4& Calculus 1, MB 401 General Microbiology . 4II and III .................... 4+4+4 BCH 351 Elementary Biochemistry . 3CH 101 General ChemistryI 4 BO (20) 360 IntroductiontoEcoIogv .. . 4CH 107 Principles of Chemistry . 4 GN 411 Principles of Genetics .. 3CH 221. 223 Organic Chemistry 1 ON 412 Elementary Genetics Lab ................... 1and II 4+4
NOTE: Students electing Z0 421 or BO (ZO) 414 must also elect eitherZ0 415 Cellular and Animal Physiology Laboratory .................................................... 2orBCH 352 Experimental Biochemistry ................................................................ 2

Electives (23-27 Credzts)’Restricted Electives from Groups A,B, C, and D 11-15Free Electives .... ... .. ... 12Sub Total ........................ . . 126Physical Education .......................... . . 4Hours Required for Graduation ............................. ..130
BIOCHEMISTRY OPTION
For the requirements in the biological sciences curriculum, biochemistry emphasis, seeBIOCHEMISTRY.

MICROBIOLOGY OPTION
Along with the general curriculum for the biological sciences, three additional microbiologyelectives are required; MB 411 and MB 501 are usually recommended. MB 401 is required inthe BLS curriculum. For graduation, 130 semester credit hours are required.

NUTRITION OPTION
Four courses in nutrition are required along with the general curriculum for the biologicalsciences (FS 400, NTR 415, NTR 416, and NTR 490 are the usual requirements). For gradua—tion, 130 semester credit hours are required.
Group A includes the physical and biological sciences; Group B, economics and business management; Group C, appliedscience and technology; Group D, social sciences and humanities.
BOTANY
Gardner Hall
Professor Jerome P. Miksche, Hend ofDepartment
Professors: C. E. Anderson, R. J. Downs, J. W. Hardin, W. W. Heck (USDA), H. E. Pattee (USDA), H. Seltmann (USDA), ED. Seneca, J. L. Thomas, J. R. Troyer; Professors Enteritis D. B. Anderson, G. R. Noggle, H. T. Scofield, B. W. Wells, L.A. Whitford; Associate Professors: U. Blum, D. W. DeJong (USDA), R. C. Fites, R. L. Mott, A. M. Witherspoon; AssistantProfessors: R. L. Beckmann, J. F'. Reynolds, H. H. Rogers Jr. (USDA), J. M. Stucky, C. G. Van Dyke, T. R. Wentworth, T.E. Wynn; Associate Members of the Faculty: A. W. Cooper (Forestry), D. H. Timothy (Crop Science), D. E. Moreland(USDA Crop Science), S. C. Huber (USDA Crop Science), E. C. Sisler (Biochemistry), M. M. Goodman (Statistics), R. J.Thomas (Wood and Paper Science), B. J. Copeland (Zoology), R. J. Fellows (Crop Science)
The instructional program provides classroom, laboratory, and field experience in the ma-jor areas of plant science. Undergraduates majoring in botany are given a broad backgroundin the humanities and physical sciences and are encouraged to participate in independentstudy in the senior year. Majors are prepared for advanced study in botany and otherbiological fields, as well as in the applied plant sciences such as horticulture, crop science,resource management and environmental biology.

OPPORTUNITIES
Many majors continue with graduate studies; see pages 17-18. There is need for such per-sons for teaching positions in community and junior colleges, colleges and universities, for
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research positions in federal and state government laboratories and in private industry.Recent federal and state legislation has created a need for botanists in environmentalquality studies. Persons with a Bachelor of Science degree may work in air and water qualitycontrol programs, in air pollution and in environmental impact studies. Field botanists andnaturalists are needed in park systems and nature programs.
UNDERGRADUAIE CURNCULUM
The Bachelor of Science degree with a major in botany is offered under the sciencecurriculum of the School of Agriculture and Life Sciences. The freshman year program isshown on page 67. Other basic requirements are on pages 67-71.The Bachelor of Science degree with double concentration one in economics, English,history, philosophy or political science, and another in botany—is available in the School ofHumanities and Social Sciences. For details, refer to section on School of Humanities andSocial Sciences.

BOTANY
SCIENCE PROGRAM

CreditsALS 103 Introductory Topics in the ALS . .. . 1 Physical Educatum (4 Credits)Languages “2 Credits) Physical Education ................................... 4
ENG 111 Composition and Rhetoric . .. ..... . 3 Free Electives (20 Credits)ENG “2 Composnion and Reading " 3 Free Electives . .................................. 20Literature Elective . 3Language Electhe . 3 Group/1, B. C Courses

Somal Sczeiices iiiiii Hiin unifies (20 CrEdlts)(21 Cl‘tdll‘i‘ CH 220 Introductory Organic Chemistry ............ 4Electhes 21 GN 411 The Principles of Genetics ......’ ” ’ ' ‘ ’ " " " GN 412 Elementary Genetics Laboratory .......... 1F} WWI, ”121413521231:”Scum.” £18124ng §?f;ie¥;:r?éiéicg¥ . . . ............... 4
ScienceElective .. .. .. . ..............MA 111 AlgebraandTrigonometry .. .. . 4MA 112 or 114 Analytic Geo and Calc. A Departmental Requirements and Electivesor Intro to Finite Math . ..... 4 (23 Credits)CH 101 General Chemistnl .. .. .. . 4 .CH 103 or 107 General Chemistry II or BO 200 Plant Llfe “ """ 4BO (Z0) 360 Introduction to Ecology . ..... 4Princ of Chem .. . ...... . 4 . .. , . BO 400 Plant Diver51ty ................ 4P1 221 College Physics ...... . . 5 .. BO 403 Systematic Botany . ..... 4BS 100 GeneralBiology. . .. H H .. 4 .ZO 201 Animal Life 4 BO 421 Plant Physiology ..................... 4BO 413 Introductory Plant Anatomy ..... 3Hours Required for Graduation ................ 130

CONSERVATION
(Also see Forest Resources.)

Williams, Gardner and Biltmore Halls
M. G. Cook, Major Adviser, School ongri'culture and Life Sciences
L. C. Saylor, Major Adviser, School ofForest Resources

Conservation is the wise use, perpetuation, or improvement of natural resources, Withoutwaste, for the long-time benefit of society. This baccalaureate degree program is offeredjointly by the Schools of Agriculture and Life Sciences and Forest Resources. Faculty mem-bers in botany, entomology, forestry, plant pathology, recreation, soil science and wildlifeare directly involved in various aspects of education in conservation.Rapid urbanization and industrialization concomitant with population growth andchanges in lifestyles are bringing increased pressures on the use of land for providing food,
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water, fiber, wood and pleasure. These trends present challenges to resource managers whomust be well trained in the basic concepts of several disciplines in order to apply a conserva—tion philosophy to many of our current natural resource problems.
CONSERVATION CURRICULUM
Students may enroll in either Agriculture and Life Sciences or Forest Resources,depending on their primary area of interest in conservation. The freshman common core ofcourses for either school is acceptable. All students take a prescribed core of subjects in conservation; specialty areas are developed through the use of electives. Students desiring aneducation with more professional emphasis may combine the conservation curriculum withanother curriculum, e.g., forestry, soil science, zoology, to obtain a second degree.

SCIENCE PROGRAM
CreditsALS 103 Introductory Topics in the ALS Physxcul Educationor . .FOR 101 Introduction to Forestry ................ 1 Physwal Education “ " ‘ " ' """"" ‘ 4

Languages (12 Credits) Free ElectivesENG 111 Compositionand Rhetoric ., . ,. 3 Free Electives " ‘ ‘ ‘ ‘ " ‘13ENG 112 Composition and Reading ............... 3English Elective (Literature) .. ...... . . 3 (”WA 3‘ commEnglish Elective .................................. 3 ST 311 Introduction to Statistics , 3BO (Z0) 360 Introduction toEcology .. . 4SomalSmences and Humanities Biological Science Electives , ,. .. .. . ......... 9(21 CreditsElectives ......................................... 21 Departmental Requwn 9"“ and Elem!“. . . CY 120 Elementsof Physmal Geology ...... .. 2Phi/310a] and 31010916111 Sciences CY 110 Physical Geology Lab . ......... 1MA 111 Algebra and Trigonometry . , ., .. 4 £88350 C(smslegzation ofNatural Resources """ 3MA 112 Analytic Geometry and FOR 4,2 I? leafefi” ‘ M ' " “““ ‘CalculusA. . .. . ., . , 4 meerfiwa e esource anage- 3CH 101 GeneralChemistryI. ., H H .. ,. . , 4 “‘ ‘ ‘ 2" """" ‘CH 103 General Chemistry II RRA 241 3:13:3tion Resource Relation 3orC'H 107 PrinciplesofChemistry .. . . .4 , . “ ‘ ‘ ‘ ‘ “ “ ‘PY 221 College Physics ., . ., . ,. . ,. ., . 5 E0 3°3,t‘V'1dFlllfeffanagemem ~ 3BS 100 General Biology onsena 10" ec Hes ‘ “ “ ' ‘13or Hours Required for Graduation ,. .. . .128BO 200 PlantLife .. ., .., ,. , , .,, 4ZO 201 General ZoologyorBO 200 Plant Life . ......... 4
Elective courses may be used for emphasizing subject areas in communications, soils,wildlife biology, education and others.
CROP SCIENCE
Williams Hall
Professor B. E. Caldwell, Head of the DepartmentProfessor D. A. Emery, Coordinator ofAdi/ising
TEACHING AND RESEARCH
Professors C. A Brim (USDA), J C Burns (USDA), D S Chamblee, J Chaplin (USDA), W K Collins, W A. (‘opc(USDA), W T Fike, D. U Gerstcl, W, B Gilbert W C. Gregory, H D Gross, G L Jr nts, K R. Kollcr,J A. Lcc(USDA),W. M, Lewis, T J Mann, D. E. Moreland (USDA), C. Murphy, L L. Phillips, J (‘ Ricc, D L. Thompson (USDA), D IITimothy, J. B. Weber, E. A. Wernsman, J A Weybrew, A D Worsham; Arljzmrl Pro/2 s are J. S Campbell, W E. Wcssling; Professors Emerih P, H Harvey, R. L. Lovvorn, G K. Middleton, R Moore. Amormlt Profts 'nrs‘ F. T. Corbin, GR.Gwynn (USDA ,R CLong,R P,Patterson,W W Weeks J C Wynnc,A mshmll’ru/kssors J, W Burton(USD/\),SC HubEr (USDA , P J Beuscher, R. J. Fellows (USDA); [MIN/(tor F E Collins, As. ori/m Mun/1mm oft/r FutilityHeinz Seltmann Botany), T J Sheets (Entomology and Horticultural Science).
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EXTENSION
Professor G L. Jones. In (Wan/r, (‘mpSu'enm Eriensinn
['r /l\ I!" (.T. BI:1I\L. S N IId\\'I\\ F W McLaughlin, A PcrryJ’i-rirusor Eutnli R P Bennett S H Dobson.A D\‘IIIdI‘l .lMu i/i l‘ivfzs rrs H I) ('ohh, E L kii Iirmigh, E .I Dunph\, E G. Krenzer, G A Sullivan, AssnmrileI’i w n' Iu'n I I‘ll is W I} Town 0) ~1\\ «It [I I’mti w r J D Mueller. 1 s shin! PI'IJIhSIH‘ Emtmis R H (rouse
The increase in human populations, the continuing evolution of pests and diseases, thechallenge of new natural and artificial environments and the decrease of farmland are allcritical current world issues.This department’s curricula were designed to give the crop science major an awareness anda sense of personal involvement in these issues. The student receives a working knowledge ofthe fundamental principles of plant science which tend to shape modern crop productionpractices. He or she is trained in the economics of various crop management procedureswhich may influence long-range investments.

OPPORTUNITIES
The opportunities within the state for crop science graduates in county extensionprograms, in farm management, as salesmen of seed and agricultural chemicals and in theseveral governmental agencies remain good. Demand for qualified students in national andinternational concerns is increasing.For crop science graduate programs. see listing of graduate programs.

UNDERGRADUATE CURRICULUM
The degree of Bachelor of Science with a major in crop science is offered under the sciencecurriculum of the School of Agriculture and Life Sciences. The science curriculum follows.Students may also earn a Bachelor of Science under the technology curriculum with a ma-jor in agronomy. The agronomy option is administered jointly by the Departments of CropScience and Soil Science. For that curriculum see page 72.The Departments of Crop Science, Entomology. Horticultural Science and Plant Pathologyoffer a joint undergraduate major in pest management for crop protection.

CURRICULUM IN CROP SCIENCE
SCIENCE PROGRAM

('I'rd [xALS 103 Intriductorv Topics in [IN ALS . 1 PIIL/N‘ III EriucntimiLm’lm,“ (L 0“,,“ Physical Ed ication . . ................. 4
ENG 111 Composition and Rhetoric 3 Fr“ E/(dll‘éa‘EiNG ”2 (‘oniposmon and Reading 3 Free Electives 1 . ...................... 12Literature Electne , 3Language Elem“? 3 Group A B C Courses1 ’ ‘Smiil Sun Ls 1711 H 77 in I‘Ith ‘4 Claims21 (‘I‘rilttxl CH 221 Organic Chemistry I i ............... 4Eli t . 21 CH 223 Organic ChemistryII ....... 4u “95 ‘ “ ‘ ‘ ‘ ‘ ' GN «111 The PrinciplesofGenetics . . ,. 3GN 412 Elementary Genetics Laboratorv ......... 1P/ .‘ l 1' ' . .is “I ”m, B" [or/nu] Slum MA 114 Introduction to Finite Mathe-MA 111 Algebra and Trigonometry .. . . . . ~I niatics with ApplicationsM .\ 112 Analytic Geometry and orCalculus A . ...................... 4 MA 212 Analytic Geometry and CalCH 101 GeneralChemistryI .. . . . . 4 ciilusB ....................C11 107 Principles of CI tiiiistry i .. .. ..... 4 MB 401 General MicrobiologyPY 221 College Physics . H .. 5 PF 31:) PlantDiseases . ,. .. .. ..BS 100 General Biology 4 PP 312 Diseases of Woody Orn, andBO 200 Plant Life 4 Turf Grasses i . .................. 1or
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PP 31-1 Diseases of Field Crops . . .. . 1 CS 312 Pastures and Forage Crops .. .. . 3Electives in A,B,orCCourses . .. 1 CS 411 Weed Science . .. .. .. .. . 4CS 490 Senior Seminar in Crop Science . . . 1Deprrrtmu Iul RUIN errn/s (nzrl Electi ‘(s ENT 312 Introduction to Economic’37 C“ MN Insects . . . . . . 3, ‘ , SSC 200 Soil Science ..... 43;? 241211 glggtsi’iheinsclglozv ::':““ .. .. :: 3 Sell Science Electives ...... .. . .. . 3(‘5 214 Crop Science Lab """" . .. .. 1 Hours Required for Graduation .. . .130
DAIRY SCIENCE
(See Animal Science.)
ECONOMICS AND BUSINESS
Patterson Hall
Professor W. D. Toussaint, Head of the Department
Professor D. M. Hoover, Assistant Head for Graduate Programs
Professor B. M. Olsen, Assistant Head and Coordinator for Advising
Professor R. K. Perrin, Coordinator of Advising for Agricultural Economics
TEACHING AND RESEARCH
Professors G. A. Carlson, A J Coutu, E. W. Erickson, R M. Fearn, L. A. Ihnen, P R Johnson, Thomas Johnson, G PJones, E W Jones, R. A. King, E. C. Pasour Jr , R. J. Peeler Jr , R K Perrm, R. A. S(hrimper, J A. Seagraves, R L Sim-mons, R E Sylla, C B Turner, J. F. Williamson Jr‘ Vi Mm )Prnfessoi Douglas Fisher; Prnfi ssors Emu-ll A J. BartleyD R Dixon,J.G Sutherland USDA ,E.W.Swanson, AssrrmteProrcssors D S Ball,J.S.Chappell,L E Danielson,MM. El Kammash, A R Gallant, H. C. Gilliam Jr (USDA), T. J. Grennes C. W Harrell Jr, D M Holthausen, D NHyman, M A. Johnson, J S Lapp, M B. McElroy, F A Mangum Jr., P J Messere, J. G Poindexter Jr., J W WilsonAssistant Professors S. G. Allen, R L Clark, D B. Diamond, D J Flath, J D Hanson, C R. Knoeber, E. W Leonard, MP. Loeb, R B. McBurney Jr., D E. Morris (USDA), L B Perkinsm USDA), W. P. Pinna, G M Scobie, D A. Sumner, ML. Walden W. J. Wessels, M. K. Wohlgenant‘ 4 s1. tun! Profnsors Emmi/i J. (‘ Matthews Jr, 0 C ThompsonInstructors W. P. Brown, Mary R. Hilliard, D M Holmes, T M Reynolds Lerl 1r: rs A M. Beals Jr , (‘ Lynn Bergold, (‘E.Bowen,J P Huggard,Judith M Jeffreysfiusan W.Johnson, W P Windham;.~issocmte Mrmbrrsoj IhaFnu/lty R HBernhard (Industrial Engineering), D. L Holley Forestry)
EXTENSION
Professor R. C. Wells, AssistantHead, In Charge ofErtension
Professors R. C Brooks, R. D. Dahle, D. G Harwood, H. L. Liner, T. E Nichols Jr , E A Proctor, f“ R Pugh, W. L. TurnerCR. Weathers;Assoc1/Lte Professors‘J. G.Allgood,J E Easley Jr., D Neuman, D.D Robinson, RS Stone,zis‘smmlrProfessors Ementi: R. S. Boal, H. A Homme; Assutunl Professors G. A Benson, J S Royer, G F. Vocke AssislmilProfessor Emeritus E M Stallings,ET£enswnSpecwlists C. E Hammond, S F Riddick, S R Suttcr

Agricultural economics, leading to a BS. degree, is one of several fields of specializationoffered by the Department of Economics and Business. The department is administered joint-ly by the Schools of Agriculture and Life Sciences and Humanities and Social Sciences. Forinformation on fields of economics and business other than agricultural economics seeHumanities and Social Sciences.The department's general objectives in agricultural economics are: 1) To train students inthe fundamentals of business organization and to make sound decisions in organizing andmanaging farms and other agricultural businesses; 2) To instruct students in economictheory which may be used as a basis for understanding the relationship of agriculture toother parts of the economy and for the evaluation of agricultural policy and economicchanges which affect agriculture; 3) To train graduate students in advanced economic theoryand research techniques. For a list of graduate degrees, see section listed on graduatedegrees.
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OPPORTUNITIES
The growing number of companies processing and manufacturing agricultural productshas created an increasing demand for people trained in agricultural economics. Oppor-tunities include employment by companies handling farm supplies, such as feed, fertilizerand equipment; general marketing and processing firms; agricultural cooperatives;professional farm management agencies, and various credit agencies.Many graduates are employed in research and educational work by various agencies of theFederal and state governments. These include the Agricultural Extension Service, theAgricultural Experiment Station, the State Department of Agriculture and other agencies ofthe United States Department of Agriculture.

UNDERGRADUATE CURRICULA
The degree of Bachelor of Science with a major in economics and business maybe obtainedin either the science curriculum or the business curriculum. Students must meet all basicUniversity requirements and Agriculture and Life Sciences requirements. The scienceprogram is for those desiring a strong background in the physical and biological sciences orpreparation for graduate work. The business program is for students who have career in-terests in agriculturally-related businesses.

AGRICULTURAL ECONOMICS CURRICULUM
SCIENCE PROGRAM
ALS 103 lnerdUCLOI‘)'TODICS in the ALS 1 Bio Sc Elective . . .1 1 . .......... 4FY 221 College Ph\sics .. ,. . . 5Luz/aims I! Crz [1h P} &F El t ‘.ENG 111 Composition and Rhetoric . ,. 3 y Ed "6 p‘ “2‘ENG 112 composition and Reading , . . . 3 ”h cred";ElLCilH‘S English or Foreign Literature . .. . 6 Physical Education . .. , 1 4FreeElectiie~ . .. . ..12Snruil Sm nu s and Hun mums21 (‘I‘tdih Grail/1A. B m' C Electives1) 7EB 212 Econ ingricult ire . . . . 3 N .3 CrtditsER 202 Econ.ll . . .. 3 .-\CC 260 Accountingl . . . 3Eltctnes . 15 EB 350 Econ & Bus Statistics .......... 3orPl mm! iii/I BIIIIIII 11/ SCIL’1(’C\ ST 311 Intro to Statistics41].]. CHI, [8 Eleetnes . . ............ .16-17
MA “1 Algebra and THE " ‘ 4 110 111 Require" wits and Eltrti "esor , , Jo Cr‘rdilsMA 114 Intro to Finite Mathematics . 3MA 112 Annly Geom.&CaIc A 4 EB 301 Production and Prices . .. .. .. . 3MA 212 Anal) Geom &Calc B 3 EB 302 Ag Econ. Analysis ...... 1 ..... 3(H 1 1 General Chem 1 .. 4 EB 303 or 523 or 551 Farm ProductionCH 103 GentralCliem ll ....... . 4 and Management Elective 1 . ............. 3BS 100 or 105 General Biologw or Biolog\ EB 311 or 321 Agr. MittElective .............. 3Modern \\orld . .. -1 EB «I15 or 420 Finance Elective . . . 3EB 533 Ag Policy 11 1 . ...... 3
Rt~trictcd elec 2 additional courses of folkmingE8115 EBI30 E8436 E8515 E8321, E8523 E3551 .. 11.. 1 .1 1 1 1 1 . 1 6Other A'pprowd Electixesin supportofmajor . , 1. 1 1. . 1 1 . 1 ...... 2Hours thtiired forGraduation .. . ,1 1 . 1 . . 1 130
*Approverl electives are meant to include all EB and ACC courses plus others approved bythe adviser.
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BUSINESS PROGRAM
ALS 103 introductory Topics in the ALS ............ 1

Lu nguages (12 Credits)
Phy. Ed, & Free Electives(16 Credits)Physical Education 4ENG 111 Composition and Rhetoric --------------- 3 Free Electives ................................... 12ENG 112 Composition and Reading .. 3ENG Literature ............ 3 Group B (24’ Credits)SP 110 mm speakmg """"""""""""""" 3 ACC 260 Accountingl ............................ 3Social Sciences and Humanities EB 303 or 523 or 551 Farm Production(21 Credits) and Management Elective .EB 311 or 521 Agr. Mkt. Elective ..E8 212 ECU“. Of Agriculture ------------------------ 3 EB 415 or 420 Finance Elective ................... 3EB 202 Econ. H 3 EB 325 or 332 or 431 Labor and Per-Electives 15 sonnel Elective ......................... 3EB 307 Business Law ................. 3Physical and Biological Sciences Electives from Group B Courses ..................... 6(24-25 Credits)MA 111 Algebra & Trig Group A or (5-6 Credits)or Major Requirements and ElectivesMA 114 Intro. to Finite Math (25 Credits)MA 112 or 113 Analy. Geom. & Ca c. Aor Intro. to Calculus 4 EB 301 Production and Prices ..................... 3CH 101 General Chemistryl . . . 4 EB 302 Ag. Ec. Analy ,,,,,,,,,,,,, . .. 3FY 221 College Physics 5 EB 350 Econ,&Bus,StaListics ................. . 3BS '100 or 105 General Biol. or orBiol. in Modern World 4 ST 311 Intro. to Statistics .. .. . 3Bio. Science Elective ........................... . 4 EB 533 Agr. Policy ........................... 3

2 additional courses from group EB 415, EB 430, EB 436, EB 515,EB 521, EB 523, EB 551 ........ .Approved Electives in support of majorHours Required for Gaduation ....................................
*Note: Approved electives are meant to include all EB and ACC courses plus others ap-proved by the adviser.
ENTOM0L0GY
Gardner Hall
Professor Kenneth L. Knight, Head of the Department
Professor H. B. Moore Jr., Coordinator ofAdvising
TEACHING AND RESEARCH
Professors R. C. Axtell, J. R. Bradley Jr., W. M. Brooks, W V, Campbell, W. C, Dauterman. M. H. Farrier. F, E. Guthrie,Ernest Hodgson, W, J. Mistric Jr., H. B, Moore Jr., H. H. Neunzig, R. L. Rabb, G. C Rock, T J. Sheets, C. F. Smith, C, G.Wright, D A. Young Jr.; Adjunct Professors: A. L. Chasson, J. R, Fouts; Professor Eménh: C. H. Brett, '1‘. B. Mitchell;Assoc-late Professors: F. P. Hain, R. E. Stinner, R. T. Yamamoto; Adjunct Assucz‘utr Professor. Mary H. Ross; AssistantProfessors: G, G. Kennedy, J. R. Meyer; Adjunct Assistant Professors. J. R. Bend, R. M. Philpot; Assurinte Menibernj'lheFaculty: D S. Grosch (Genetics)
EXTENSI ON
Professor: G. T. Weekman, Speciallst—in-Charge
Professor: R. L. Robertson; Professor Emeritus: G. D, Jones; Associate Professor: J. R Baker, J. M. Falter, R. (‘. llillmann,K. A. Sorensen, J. W. Van Duyn; Assistant Professors J, T. Ambrose. C S. Apperson, J, S. Bacheler
The entomology curriculum offers broad training at the undergraduate and graduatelevels (see listing of graduate degrees) in basic biology and related sciences, particularly asthey relate to the study of insects. In addition, several courses in entomology are offered atthe undergraduate level for non-majors.
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OPPORTUNITIES
Opportunities include development, production, control and sales positions in the pesticidefield, consultative positions in pest management, regulatory and extension positions withstate and federal agencies, and research technician positions in universities, agricultural ex-periment stations and industry. The curriculum also provides training suitable for admissionto the graduate entomology departments of the country.

UNDERGRADUATE CURRICULUM
The degree of Bachelor of Science with a major in entomology is offered under the sciencecurriculum of the School of Agriculture and Life Sciences. Students are encouraged to gainthrough judicious use of their electives a strong background in the sciences. For the relatedundergraduate major in pest management for crop protection see section with thatcurriculum.

CURRICULUM IN ENTOMOLOGY
SCIENCE PROGRAM

('n I [sALS 10:1 lnlr(1(l\1(l11\ Topics in ALS . 1 Biol Sc Electi\es .. .. i it ..... 8
IN] rut/4 ~ I, ( 7'! [its PI g/SIUII E1 ItrifimiENG 111 (‘t m; (Hillim an l Rhtt )Fl( 3 thsieal Educat‘on . ..... .. 4ENG 112 (km; silionanthading . 3 Free Electives . .. ........... . 12Literal irt Eltctivt . 3Lang iagt ElmlH‘L 3 Grow A B. P Courses2.’ 34 (‘rul [Nh [S I [I I"I ((IJ'IIEVHLIM,‘ m (“I “N (‘H 220 Introductor) Organic Chemistrj .. .. . 4BCH 3]] Elementary Biochemistry . . . . 3Electives . . . .21 CY 120 Elements of Physical Geology ....... 2orPimp II, ind [i’zl jllt‘ll Si‘inri ~ 53‘ 200 $011 Seience H j H j 4NW” (‘77 '1’" ST 311 Introduction to Statistics . . ....... 3MA 111 Algebra aanrigtnomttrx I (“N ”1 The Principles 0.1. Genetics ” ” 3. _ ,_ Zt) >121 \ertebrate Physmlogj 3MA 11.! Analjtt (non LU) anl BO Z0 , I d E 1 .Calculus A .. 4 ( 3b0 ntro uction to co 0g} 4r . 1 . .MA 111 Intrnluction to Finite Matlte~ Dtprilln u [(11 Ream“ inenls (ind Elermes. . j .7 ( rrriitsmatics “11h Applicatxons . 3CH 101 Central Chemistrj I . .. 4 EVT 312 Introduction to Economic Insects 3(‘11 103 General (‘hiinistrj II . 4 ENG a02 Insect Dixersity ..................... 4or ENG 503 Functional Systems of Insects .1 . . 4(‘H 117 Principles of Chemistry 4 Restricted Electives .............. . ..... 15P1 221 Lollege Inf-"5'“ Hours reilmred for Graduation . ........ 130BS 100 GentralBiohg) . 4

FOOD SCIENCE
Schaub Food Science Building
Profissor W. M. Roberts, Head of the DepartmentProfessor F. G. Warren, Coordinator Qffl-ldtii'si'ng
TEACHING AND RESEARCH
Flt/(VMII'N L W Aurand,T N Blumer, H. B Craig, H P Fleming USDA),D1D.Hamann,M W Hooverfi‘ A Jones.AE. Purcell USDA M L Spetk, H. E. Swaisgood W. M Walter Jr USDA ,Pmfisv rs En tI'Iti. T A Bell, .1 L. Etchells,1 D J nes A“ ('( n Prir'us m D M Adams Jr , H R BallJr , D E CarrollJr , A P. Hansen, R. F McFeeterstUSDAl,f‘ '1‘ Y0111g..l\\ .slm I Przfix'sm's' G L Catignani Jr , T R Klaenhammer, T C. Lanier, Li G. Turner, Adjunct Associni'tPmflan‘s W Y Cobb, B Ray
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EXTENSION
Professor J. A. Christian, In Charge
Professors Er Cofer, M. E Gregory. N. C. Miller Jr ,F R Tari er Jr , F. B Thomas; Assistant Prnfrswi‘s R E Carawan, MK HIII.S])((‘IIIIL\I S. D Thomas
The Department of Food Science provides undergraduate and graduate programs for theapplication and coordination of the physical and biological sciences, economics and engineer-ing to the development, processing, packaging, quality control, distribution and utilization offoods.The department maintains modern fully equipped laboratories for teaching and researchin food microbiology and fermentation, food chemistry, food engineering and dairy, fruit,meat, poultry, seafood and vegetable products.

OPPORTUNITIES
Increasing consumer demands for greater varieties and quantities of highly nutritious andconvenience foods of uniformly high quality create many varied career opportunities in thefood and allied industries.Food industries career opportunities are: management, research and development, processsupervision, quality control, procurement, distribution, sales and merchandising. Positionsinclude sales and services in allied industries, consulting and trade association activities andpromotional and educational services.Food Science graduates hold teaching, research and extension positions with colleges anduniversities. Governmental agencies employ food scientists whose work is directed towardresearch, regulatory control and the develcpment of food standards.

UNDERGRADUATE CURRICULA
The degree of Bachelor of Science with a major in food science is offered under the scienceor technology curriculum of the School of Agriculture and Life Sciences.See listing of graduate degrees offered.

CURRICULA IN FOOD SCIENCE
SCIENCE PROGRAM

Crr [1]:ALS 103 Introductory Topicsin the ALS , . .. . 1 Pl (A 11 El" "NW 0 (WI/m
Linir/ urges (I: (‘I‘((11/\ Electives ‘ ‘ “ ‘ “IENG 111 Composition and Rhetoric 3 Fl?! Ell lim 1! ('I'Hllls'ENG 112 Composition and Reading 3 El) 1' 12Literature Elective . . .. . . , .3 LC leg ’ ’ ’ ’ ’Language EICCUHA ‘ ’ ’ 3 (III) 1]! ii [3’ V (II III‘. 1 1.} ('IYII IxSum/l Sm ml mil I‘ll/IllllllI/lf‘s (‘11 220 IntrOIIllt’tJI‘} 0r}.{11f1l( (‘hemistrv mJ] ('l‘llll/h ('11 221 Organ c Chemistry I . . . . «I, (‘11 223 Organic Chemistry 11 I Ilectn cs 21 (H .315 Quantitative Analysis . . . IPI [/5]!!! um] BI! III/Nu] Sr'iriurs MB 401 (’inm MIUUI’UIOH‘V ‘ ‘ ‘ " I(3] Elm lives . . . 11

MA 1]] Algebra and Trigonometry , .. , 4 [Jr/mr/u 47 I I/ [(1 iii: iv nii I l. mu] E u! IMA 112 Anahtic Geometry and (’h ('Itrl IsMA 111 Indtlrcdllldliion to F nite Mathc 1 I75 201 Food Sc ence and Vldn s I‘t otl . 3matits with Applitations . 3 2‘: 1i; EON: Fin“ ”Ff r" E 1%C11 101 Central ('hemistry I , . . . . 4 I. A“. .0” 10mm” :5C11 103 General (‘hcmistn II or l‘b IO.) I‘ood Ml‘t'rtllllfll)u\ . . . i(‘H 107 Principles of (‘herriistry . . . . AI $.18, 1‘1va Find SCitncc Sum H”, ‘ ’ ,1BS 100 General Binlogv I U lives ’ ’ ’ ’ ’ ’ 1‘3PY 211 General mums , , , , 4 Hours Ramiro l for Unliluutmn , . 130IPY 212 Gcncral Physics
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TECHNOLOGY PROGRAM
('rwlitsALS 103 lntroductor) T01 us in the ALS . . 1 Physical Erlumtimz (J Credits)

Lnnmulms )2 ”Mills Elect \es . . . ................. 4
ENG 111 Composnion and Rhetoric . 3 Free Electives (12 Credits)ENG 112 ('ompOSition and Reading . 3 El .SP 110 Public Speaking ectiies . , ., ., .. 11111111111111111111111111111 12
Literature Elective 3 GI‘IIIAII A B. C Courses (25 Credits)Social Senna» mitt Illlltltlill/It’s (‘H 220 Introductory Organic Chemistry or:1 (‘r4 mm (‘H 221 Organic ChemistryI ....................... 4. (‘H 223 Organic (‘hemistry II orcc! \(“4 A (‘H 315 QuantitatneAnaIySis . . ., .. 4p, N"! ",1, B, In" 5n, ,H MB U1 General Microbiology . . . , ....4)\ (”l/h Elicines . ., ., ., ., ........................ 13
MA 111 Algebra and Trigonometri 4 Drlmrtmm tut Requirements and ElectivesMA 112 Ana _\'tic Geometn and (27 Credits)(‘altulus A 4 ,MA 111 Introduction tr Fin te Maths :2 201 :00: geience and Man 5 Food .............. 3niaticuiith App lL'allt ns . 3 '33] Food ngineering “ “ " “(‘H 101 Funeral (‘hemistrx I 4 F: 40‘? 00d Chemgstrly .(‘II 103 General Chemistry II or f; 483 good lincro iosog(‘H 107 Principles of Chemistry . . . . 4 Fls 4“.) 00 Lience eminar “ ‘ 1BS 100 General 81010!) 4 A ectiies .. ............. 14py 221 (‘0 1020 Physics .. H .. a H urs Required for Graduation . . . .. 130

Gardner Hall
Prqt‘tssor J. G. Scandalios, Head of the Department
Pr lftN‘sH‘x’ L G Burk L'SDA , D S Grosch, W D Hanson, W E Kloos C S Levings lII,’1‘.J Mann,D F, Matzinger, R.H Moll, Gene Namlxoong USES , II E Schafi'er. C \\ Stuler USDA . A. F Triantaphyllou;Professors Ementi C. H.B)stian, L E Mtttler B. W Smith, S G Stephens Ad HI IP71!fL\‘~‘(H' H \' Malling, Associate Professors W H.MlKCnZlO, R R Setlcroff. Aw stilt P"’/(5\‘UI‘§ G C Bewlcy. S \I Flashman C C Laurie Ahlberg. J C Sorenson;Awmutt 11h mln r< fltu Fm” tu‘ E L' Dillard E J Eisen, J, E Legates. B T. McDaniel, O W Robison (AnimalScience); F B Armstrong (Bioclitmistn and Microbiolog} i. C A Brim (USDA), J F Chaplin (USDA). W4 A. CopeUSDA . D A Emer).D U Gtrstel,“ (‘ Gregory,G R Gwynn USDA),J A LeetUSDAl.C.F Murphy.L L Phillips,D L Thompson (USDA . D H Timoth). E A Wernsman Crop Science . C C Cockerham, M.M.Goodman,J O Rawlings Siatisiics),T O Perri, L.C Sai'lor l3 .1 Zobel Forestri ‘F‘ L Haines Jr (Horticultural Science :J. L. Apple, T,TIleheri N T Pouell Plant Pathology, E W Glazener G A Martin (Poultr) Sciencei
The genetics faculty offers instruction at advanced undergraduate and graduate levels.The undergraduate courses are designed to support other departments, giving students abackground in genetics. The graduate program is designed to train scientists for researchand teaching careers in basic genetics and in its application in plant and animal breeding.See listing of graduate degrees offered

CURRICULUM
Since there is no genetics baccalaureate program. undergraduates are encouraged to pur-sue a biological sciences program.
HORTICULTURAL SCIENCE
Kilgore Hall
Prqtlssor A. A. De Hertogh, Head of the DepartmentProfr ssor W. E. Ballinger. Coordinator ofA (li‘ising
TEACHING AND RESEARCH
Pi‘itttsxm'x Lila) nes Jr ,T R Konsler R A Larson, R.L meer,C.H.Miller.T J Monaco. \V B.Nesbitt, P." Nelson,A t l m I Pr t/I wn‘ R L S'HYytl"; Pr fiw rs Eur Ii D Cochran, J M. Jenkins, D. T. Pope. G. O Randall; Associate
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Professors: L. K. Hammett, W. R Henderson, D. M. Pharr, J C Raulston, R M. Southall, C. R. Unrath, D, C. Zeiger;Asststanl‘ Professors" J R. Ballington, T E Bilderback. A. Blazich W C. Fonteno, R G. Gardner, J E. Green,Research Asszstanl Professors: V. P. Bonaminio, W. W Collins, L. E. Hinesley, R D Locy, M E Saltveit;Assoaafe Members of the Faculty: R J Downs (Botany), R L Mott (Botany ), T. J. Sheets (Entomology, Crop Science), R. H. Moll(Genetics), R. Aycock Plant Pathology), R J. Volk (Soils)
EXTENSION
Professor A. A. Banadyga, In Charge
Professors: M. H Kolbe, J W. Love, C M Mainland, W A Skroch, Professors Emeriti H M Covington, J. H. Harris;Assocmte Professors G. R. Hughes, W. W. Reid, D. C. Sanders, L G Wilson, J H Wils n Jr; Assistant Pmflxsur. M APowell

Undergraduate programs in horticultural science offer broad training in physical andbiological sciences and a sound cultural background. Students can concentrate studies in theareas of fruit and vegetable crops, floriculture, nursery management, or landscape hor-ticulture. They are prepared for either graduate study or for diverse professional service.(See listing of graduate degrees offered.)North Carolina's varied climatic conditions make possible the production of a wide varietyof horticultural crops on a commercial scale, as well as in parks and gardens. These cropsnow represent an important segment of N. C. agriculture with further expansion to berealized with the development of adapted varieties, mechanization and intensification ofcultural practices, improvement of handling and marketing methods and the development ofthe food processing industry.
OPPORTUNITIES

Horticulture graduates fill positions in production, processing, sales and service. Amongthese are county extension agents; vocational agricultural teachers; landscaping andlandscape contracting; farm operators; orchard, nursery, greenhouse and flower shopmanagers; research, production and promotional specialists with commercial seed, floral,fertilizer, chemical and food companies; inspectors and quality control technologists; USDAspecialists and as leaders in other phases of agricultural and industrial developments. Thestudent may also prepare for a career in research, teaching, extension, etc. in horticulture.
UNDERGRADUATE CURRICULA
The degree of Bachelor of Science with a major in horticultural science can be earned ineither science or technology Offered by the School of Agriculture and Life Sciences. Underthese curricula, specialized training is offered in fruit and vegetable crops, and infloriculture, ornamental horticulture (nursery management), and landscape horticulture.(There is also a joint undergraduate major in pest management for crop protection.) See thefreshman year and basic requirements, School of Agriculture and Life Sciences.

CURRICULA IN HORTICULTURAL SCIENCE
TECHNOLOGY PROGRAM

Fri/IllsALS 103 Intmductory Topics in the ALS .. 1 I” (x r I/ it] BIN/((11111, S r in ~MA 111 Algtl raundTriuontnictrv . . . . I[Aim/imam (12 (Tu/ifs \I.\ 112 .\na \III' (.mmrtn andENG 111 Composition and Rhetorit .3 ('altuliis .\ i, . , 1ENG 112 (IO'TT'POSILIUU and Reading MA 111 Intro I) Finite MHIIIL‘HHILIL‘.SP 110 PUIIIIC‘SDI‘flklnE .. . . 3 \xitl Appluati ns 3Literat ire Elect \'e . . 3 (‘ll 10] G nr'ral Chemist“ I . .l, ('II 103 Gentml (‘licm strv ll . tSum/ll Snrnux IIIHI llunlrnllllrs p" 22] f'nlltgc Ph‘sicg 341 (W1 ’~ as mo General Biol my . 4Electives ‘ 21 BO 200 Plant llifi :SEW 2H) Soil Science
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I’Iu/s'n ul EducationPhys ca Educati in 1 . .. 11 4
[“111 E/trlntsFret Eli-etiws . . 11 . .1 12

(INN/[1:1, [f (' (‘ImrslsI!!! (‘1': thisHS 201 Principles ofllorticulturetLH) 1 1 3ENT .112 Introduction to EconomicInsects .. 11 11 1. 11 3PP 315 PlzintDiseases .1 . 1 3SSC 13.11 Soil Fertility and Fertilizers(F\',OH,F 11 1 1 .. .1 11 . 3BO 121 Plant Physiology ........... 1 4HS 301 PlantPropagatioanVDl’LFl 1 3GN 112 Elementary Genetics Lah(F\',0H,F‘i 1111 .1 .11
[)1 [ulrlmt HM, Run/m m: m‘s mu/ El: r Iii‘u(J? 1% ('lellls)Students will choise one of thefollowing PP 310, PP 311, PP 312,orPP313 11 1.. .1 11 . 111111HS 191 Senior Seminar in HorticulturalScience 11 1 . .. 1 1 . 1F\' Fruits and Vegetables, OH Ornamental, F Floriculture,

SCIENCE PROGRAM
('I‘ulilsALS 10.3 Introductory Topicstn the ALS 11 1

L117 (Hull/ls (13 Crt 1111sENG 111 Composition and Rhetoric 1 1. 3ENG 112 Composition and Reading 3Literature Elective 11 1 1 . 1 3Language Elective 1111111111111 3
Social Srimctx 11ml Hummnhrs(21 Crulils'Electives 1 . . 1111111111111111 21
PI 1/\ ("I 117111 Bin/11mm] S(’I( nusMA 111 Algebra and Trigonometry 11111111111111 4MA 112 Analytic Geometry andCalculus A or . ............... 4MA 114 Intro. to Finite Math. withApplications 11CH 101 General ChemistryCH 103 General Chemistry II 11111PY 221 College Physics or 11 .1PY 2111212 General PhysicsBS 100 General BiologyBO 200 Plant Life 1

PI! r/stcul Edited/ionPhysicalEducation .. .1 11 4
Flu Elufii‘csFret Electives

FV Fruits and Vegetables, 0H Ornamental, F Floriculture
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GN 411 The Principles of Genetics(F\'.OH.F) 1 .1 .. .....Technical Electi\e (FV,OH,F) 11111 . .1Departmental Elective (FY 14) (OH-8|(F111 .1 1 . .............. VariableHS 421 Tree Fruit Production (F‘VJHS 432 Vegetable ProductiontFV) . .HS 562 Post Harvest Physiology lFV)HS 211 Ornamental PlantstOH,F,LH) .1HS 212 Ornamental Plants (OH,F.LH) 1HS 411 Nursery ManagementhHLH) .[IS 414 Residential LandscapetOH,LH)HS 471 ArboriculturelOH.LH1 111111HS 441 FloricultureltF) 1 . 1HS 442 FloriculturelltF) ............ .HS 342 Landscape HorticulturelLH) 11HS 495 Special Topics in HorticulturalScience .................. . 2HS 332 Landscape Design Presen~tation (LH ................................. 2DN 232 Intro to Nat Systems& the Built Environ (LH) .. 3ON 430 Site Planning(LH) 11111111 3DN 257, 258 or 431, 424(LH1 ............. . 6Hours Required for Graduation ............. 130

LH Landscape

Group :1. B. C Courses(20 35 Credits)CH 220 Organic Chemistry ......................... 4MB 401 Microbiology 1111111111111111111 1 4BO 421 Plant PhysiologyENT 312 Introduction to EconomicInsects 111111 1 11PP 315 Plant Diseases .......SSC 200 Soil Science .....Group A Electives 1111111111111 . can-amt»:
D(/)lll‘hlltltftl[ Requirements and Electives(312' Credits)Students will choose one of thefolloninmPP310, PP311, PP312, or PP313 1111111111 1HS 201 Principles of Horticulture 1 1 3ON 411 The Principles of Genetics 1 3GN 412 Genetics Lab ............... 1HS 491 Senior Seminar in HorticulturalScience 1 1 . . .. 1HS 411 Nursery ManagementhH) 1 1 3HS 471 ArboriculturetOI—l 1. 1 . 3HS 211 Ornamental PlantstOH,F) 1. 3HS 212 Ornamental PlantleHF) 1. 1 3HS 301 Plant PropagationlOH,F) . . 3SSC 341 Soil Fertility and Fertilizers(OH.F1 1111111111 1 .................. 3HS 441 FloricultureltF‘) .. 3HS 442 Florieulture IltF) ...... 11 3HS 421 Tree Fruit ProductioanV) 1 .1 3HS 432 Vegetable ProductiontFV) .1 .. .1 3HS 062 Post Harvest Physiology (FV) . 111111 3Horticultural Science Electives (EV) 9Hours Required for Graduation ............. 130



INDIVIDUALIZED STUDY PROGRAM
Professor E. W. Glazener, Coordinator ofA drz'sz'ng
The individualized study program entails a curriculum planned by the student with theassistance of a faculty advisory committee. Interested students are requested to followdetails of the program through the Director of Academic Affairs, 115 Patterson Hall.
MEDICAL TECHNOLOGY
Gardner Hall
G. C. Miller, Coordinator ofAdrz‘sz'ng
North Carolina State University has two parallel programs in medical technology. One is afour year curriculum with a Bachelor of Science in zoology followed by a year of training in ahospital laboratory school.The second program is designed to be completed in four calendar years. The student takesa prescribed curriculum for three years at North Carolina State University. The fourth yearconsists of a 12-month course in medical technology at an affiliated clinical program. Uponcompletion, a Bachelor of Science degree will be granted from N. C. State and a certificate inmedical technology from the affiliated hospital. (See zoology.)
MICROBIOLOGY
Gardner Hall
Professor J. B. Evans, Head of the Department
Professors W J Dobrogosz G H, Elkan,J J Perry, ell" untAmor’u/r Pr 1/4, W r R E Kanich;,~l. \‘lsll IIJ njrswrs EBishop USDA», R E.Johnston, G.H Luginbuhl.T,Melton;,~lr[_ NIH/A mtontf’rqnsv r D H KInK‘x‘SWU’IUIl ill mlu‘snffheFuuz/h/ J G. Lecce,J J. McNeill (Animal Science) F. B Armstr ng Bit chemistry I, M L Spich F 0d Stu-nee , WE. Kloos(Genetics , P. B Hamilton P)UIII'}’ Science , A G Wollum ll Soil Science ,D G Simmtns \' ‘ltl’lnélfl Selena
The microbiology program provides basic preparation for professional microbiologists, amicrobiology background for students in other sciences, and an awareness of the microbialworld as it relates to our daily lives for non—science majors.Microbiology/is concerned with the growth and development, physiology, classification,ecology, genetics and other aspects of the life processes of an array of tiny, generally single-celled, organisms. These organisms may serve as model systems for elucidation of fun-damental processes that are common to all living cells.Most of the major discoveries that have produced the spectacular advances in biology dur-ing the past decade have resulted from studies of microbial systems. Future developments inenvironmental quality, production of food and fuel, and human health, \xill rely heaxily onunderstanding microbial processes.

OPPORTUNITIES
Microbiologists are employed in research laboratories, diagnostic and control laboratories,teaching, and technical sales and service positions.

CURRICULUM
There is no microbiology undergraduate major, so students with a primary interest inmicrobiology are advised to take the biological sciences curriculum with the microbiology op—tion (See curriculum under biological sciences.) This requires 3 courses (9 credits) inmicrobiology in addition to MB 401, which is part of the basic biological sciences require-ments. However, if a student does not plan to go beyond the Bachelor of Science level, and
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desires to qualify for registration or a civil service position as a microbiologist, 20 credits inmicrobiology should be taken.See listing of graduate degree programs
PEST MANAGEMENT FOR CROP
PROTECTION
Gardner, Kilgore and Williams Halls
Blanche C. Haning, Coordinator ofAdvising
The major in pest management for crop protection is an interdepartmental program in-volving crop science, entomology, horticultural science and plant pathology.Students in pest management for crop protection receive training in the concepts of con-trolling crop pests in an ecologically sound manner. Crop losses from diseases, insects,nematodes and weeds annually run into the billions of dollars in the United States. Environ-mental concerns dictate that control efforts against these organisms must be integrated intoa total crop production management program on a systems approach basis A high degree offlexibility in electives permits the student either to become generally proficient across thefield or to develop an area of strength against a particular class of pest organisms.

OPPORTUNITIES
Opportunities basically involve improving farm efficiency to meet our ever-growing needfor food and fiber. Current federal and state statutes require a high degree of expertise in theaccomplishment of pest control. Completion of the training provided by this curriculumqualifies the graduate for positions as county extension agents, as federal and stateregulatory agents, as technicians in scientific research organizations, as pest controlspecialists in agribusiness concerns, and as custom pest management operators.

UNDERGRADUATE CURRICULUM
The degree of Bachelor of Science with a major in pest management for crop protection isoffered under the agricultural science curriculum of the School of Agriculture and LifeSciences.See the freshman year and basic requirements School of Agriculture and Life Sciences.

CURRICULUM IN PEST MANAGEMENT FOR CROP PROTECTION
SCIENCE PROGRAM

CreditsALS 103 Introductory Topicsin the ALS .. .. . . 1 MA 114 Introduction to Finite Mathemalics with Applications ...... . . . 3LHIIgIldm-s (12 Cndils} CH 101 General Chemistryl . . ....... 4ENG 111 Composition and Rhetoric .. . , 3 CH 103 Geoieral Chemistry H ‘ “““““ 4ENG 112 Composition and Reading 3 CH 107 Principles of Chemistry ............ 4Literature Elective , ., .. 3 U .Lan ua e Electne 3 P1 .221 College PhySics .............. . . ..... 5g g BS 100 GeneralBiology . . . ....... . 4SI‘IlS‘I c‘ dH izili'( a i ((3; Cifiiflitslun at 6 Physical Education
Electhes . . , ,.............. . .. .,..21 PhysicalEducation. ' “ " " ' ‘4

PlIySICGl rind Biological Sciences Free ElectivesCndils) Free Electives . .......... . .......... 12MA 111 Algebra and Trigonometn 4 .MA 112 Analytic Geometry and GIMP A' 8' C (101mm(19 Cruiits)CalculusA . . . ., ., ... .. 4or CH 220 Introductory Organic Chemistry . . ..... 4
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BCH 351 Elementary Biochemistry... ,,,,,,,, 3 Students must choose one of followmg'BO (20 360 Introduction to Ecolog‘V ..... 11 4 PP310,311,312,313,314 , 1SSC 200 Soil Science 11 1 4 PM 490 Pest Management Seminar 1B0 421 Plant Physiology iiiiiiiiiiiiiiiiiiiiiiii 4 PP 500 Plant Disease Control ................ . . 3CS 414 Weed Science 1 1 .1 1 4Major Requirements and Electives CS (HS) 514 Principles and Methods1n(35 C7907“) Weed Science 1 1 1111111 3. . CS 211 CropScience .1 .. . .. 4ENT 312 Introduction to Econom1c PM 415 Principles of Pest Management . . . 4Insects ................................... 3 Restricted ElectivesENT 550 Fundamentals of Insect """"""Control ,,,,,,,,,,,,,,,,,,, .. .. .. 3 Hours Requiredfor Graduation . ,.PP 315 Plant Diseases 1 111111111111111111111111 8PM 111 Intro to Integrated PestManagement ............................ 1

Gardner Hall
Professor R. Aycock, Head of the Department
TEACHING AND RESEARCH
Professors J L1App1e,K R Barker, M1K Beute,C1N.Clayton E Echandi,G V Goodinng., L1F Grand,T.T Hebert.SF. Jenkins Jr,, K. J, Leonard (USDAI, G B. Lucas, C. E Main, R D. Milholland, N T Powell, R A. Rtincrt USDA .J PRoss (USDA), J N1Sasser. H W1 Spurr Jr USDA , D L Str1der, H H Triantaphyllou, R E Welh I'SDA , N NWinstead; Professors- Emerm. D E Ellis, L W. N1elsen, C J Nusbaum, F L Wellman A [j m i I’m/«w I‘\ G IIHepting, E. G Kuhlman; Assocmte Professors‘ A. S Heagle (USDA , L T Lucas. All/um! 1-1~.s r- In [’1 fa s\ r he »\Lapp (NCDA , Assistant Professors D1M, Benson, B C. Haning Jeng sheng Huang, J. W Mtyer, C A Pmn 1 D FRitchie, T. B Sutton, C G Van Dyke‘ Adjilnrl Ass stun! Pro/(nor D A Rickard (NCDA , 1'1. Him; 4~s1slm (Prof, \‘V 1‘S I. Cohen, J. L Starr; Assoczott Membtn ofthr Fowl/1 E. B. Cowling Forestry , C B Davey Forestry 1, M P LLVI(Forestry)
EXTENSION
Professor H. E Duncan, In Charge
Professors C. W. A\erre III, F1A1Todd.J C WellsAssu Illl( Pro/iswrx R K Jones,P B Shotmaker,D P Schmitt J IIWilson Jr.
Undergraduate instruction in plant pathology is designed to provide introductory and advanced courses on the nature and control of plant diseases to students majoring in cropscience, horticultural science, pest management, agricultural education and forestry. It alsoprovides fundamental training necessary for graduate study in plant pathology.The Department of Plant Pathology cooperates in training pest management for cropprotection majors, but does not offer an undergraduate major in plant pathology. See listingof graduate degrees offered.

OPPORTUNITIES
Employment in research, extension and teaching is available to graduates with advanceddegrees in plant pathology. Research openings are with the U. S. Department ofAgriculture, state experiment stations and in industry. The rapid development ofagricultural chemicals and other methods for disease control offers numerous opportunities.See pest management for crop protection.
POULTRY SCIENCE
Scott Hall
Professor R. E. Cook, Head of the Department
Professor C. R. Parkhurst, Coordinator ofA dm'sing
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TEACHING AND RESEARCH
I’rnhwnrs W E llonaldson,E.W Glazcncr P B Hamiltonf‘ ILHI LP R Parkhurst,J BThaxton;Arljzmrfl’m/rswrsR I. Baron, K N May, ['17]?va EHIII‘IIIL. (‘ W Barber, Alsw uh I’m/us :r J D Garlich; Album! Amount:I’m flsw‘ l\ ('lwnt If..l~\u III Pro/is “ME/luv) W L Bl \I F \\ (Vick; Is. slm [Prijrswr \' L Christensen}:W Edens, (l W Morgan Jr , J Shlh‘ ]I\/F/ [or F M \Vl ‘ams Amurum illwnblr nf/hr Finn/[y D G SimmonsVeterinary Stience
EXTENSION
Prof} .wu' W. C. Mills Jr., [)1 Charge
[’m/ w l\ \V (} Andrius J R IlarrisJ} A \‘lart n.J B WardJ’rr/l wrrEnrmI/ T B Morris;As-smmn Professor T.\ (‘nrttn .lxxnlnil I‘mfrwn F T Jones, J R West, E‘lu mu Slum M F. E. Breuer
The Department of Poultry Science provides instruction in the principles of poultryhusbandry and in such related fields as nutrition, physiology and genetics.Through teaching, research and extension, the department serves students, poultrymenand allied industries. Poultry production has increased rapidly during the last two decadesand ranks second in North Carolina as a source of agricultural income. North Carolina ranksfourth nationally in the production of poultry products; the climatic and economic conditionsin the State provide a sound base for continued expansion.

OPPORTUNITIES
The change from small farm operations to large commercial poultry enterprises hascreated more specialized positions than there are available poultry graduates. Off-the-farmoperations in activities such as processing and distribution offer new job opportunities. Theallied industries feed, equipment. financing and drugs need more employees trained inpoultry science. Graduates hold positions as managers and field representatives forbusinesses identified with or serving the poultry industry. Graduates are also employed incommunication and public relations and as teachers and extension and research specialists.Some graduates have their own poultry businesses.

UNDERGRADUATE CURRICULUM
Students desiring the Bachelor of Science with a major in poultry science may choose eitherthe science or technology curriculum offered by Agriculture and Life Sciences. See listingof graduate degrees. One may obtain a double major in certain other curricula throughcareful use of electives and/or summer school attendance. The student should consult the un-dergraduate advisors in the department(s) concerned. Currently, the pre-veterinary sciencestudent may utilize all requirements toward a Bachelor of Science degree in the science 0p—tion.See the freshman year and basic requirements for School of Agriculture and Life Sciences.

SCIENCE PROGRAM
This curriculum is for the student interested in the basic biological and physical sciences.The student is better prepared for advanced study in various disciplines such as genetics,nutrition, physiology and pathology. Several preveterinary students are currently enrolled inthis curriculum and are seeking a Bachelor of Science degree in poultry science.

TECHNOLOGY PROGRAM
This is a more generalized program of study as the curriculum offers a greater selection ofcourses in the applied science and technology areas.
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CURRICULA IN POULTRY SCIENCE
SCIENCE PROGRAM

CreditsALS 103 Introductory Topics in the ALS 1
Languages (12 Credits)ENG 111 Composition and Rhetoric 3ENG 112 Composition and Reading . . .......... 3Literature Elective .. 3Language Elective

Social Sciences and Humanities(21 Credits)Electives 21
Physical and Biological Sciences(28 Credits)MA 111 Algebra and Trigonometry 4MA 112 Analytic Geometry andCalculus A ................................. 4orMA 114 Introduction to Finite Mathe-matics with Applications ................... 3orMA 102 Analytic Geometry andCalculus I 4CH 101 General Chemistryl 4CH 107 Principles of Chemistry ...... 4FY 211 General Physics 4orPY 221 College Physics 5BS 100 General Biology 4MB 401 General Microbiology ....................... 4

TECHNOLOGY PROGRAM
CreditsALS 103 Introductory Topics in the ALS 1

Languages (12 Credits)ENG 111 Composition and Rhetoric ................. 3ENG 112 Composition and Reading 0. . 3SP 110 Public Speaking .. .. 3Literature Elective 3
Social Sciences and Humanities(21 Credits)Electives 21
Physical and Biological Sciences(31 to 33 Credits)MA 111 Algebra and Trigonometry ................. 4MA 112 Analytical Geometry andCalculus A ................................. 4orMA 114 Introduction to Finite Mathe-matics with Applications 3orMA 102 Analytical Geometry andCalculus I .................................. 4CH 101 General Chemistryl .. 4CH 103 General Chemistry II 4orCH 107 Principles of Chemistry ..................... 4PY 221 College Physics ............................. 5orPY 211 General Physics 4BS 100 General Biology ............................. 4

Physical Education (1. Credits)PE Electives .......................................... 4
Free Electives (12 Credits)Free Electives ........................................ 12
Group A. B. C Courses(26‘ Credits)PY 212 General Physics (If PY 211was taken) .................................. 4GN 411 Principles of GeneticsCH 221 Organic Chemistryl ...........Elective in Group A (Biological Science) .. ..Electives in A. B or C Courses ......................... 11

Departmental Requirements and Electives(26 Credits)PO 201 Poultry Science and ProductionPO 401 Poultry DiseasesPO 404 Poultry Products .....PO 405 Avian Physiology .......P0 415 Comparative Nutrition .P0 490 Poultry SeminarPO 520 Poultry Breeding ..............PO 524 Comparative Endocrinology ................ .moawoahoohhSelect a minimum of two courses from: 4PO 420 Turkey Production (2)P0 421 Commercial Egg Production (2)PO 422 Incubation and Hatchery Mgmt. (2)PO 423 Broiler Production (2)Hours Required for Graduation 130

MB 401 General Microbiology ......... 4Elective in Group A (Biological Science) ............... 4
Physical Education(4 Credits)PE Electives .......................................... 4

Free Electives(1) Credits)Free Electives ........................................ 12
Group A, B, C Courses(1!) to 22 Credits)GN 411 The Principles of Genetics 3CH 220 Introductory Organic Chemistry ............ 4orCH 221 Organic Chemistryl ........................ 4FY 212 General Physics (If PY 211was taken) 4Electives in A, B, or C Courses 11 to 15

Poultry Science Requirements and Electives(28 Credits)PO 201 Poultry Science and Production 4PO 301 Evaluation of Live Poultry ........... 2P0 401 Poultry Diseases ................... 4Select a minimum of two courses from: 4PO 420 Turkey Production (2)PO 421 Commercial Egg Production (2)P0 422 Incubation and Hatchery Management (2)
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P0 423 Broiler Production (2) PO 490 PoultrySeminar . . 1Pt) mt Pi iltr\ Products '3 PO 320 Poultry Breeding . 3I)” "03 Alla" PhJW’ "“3 Hours Req iircd for Graduation 130P0 II a Comparative Nutril n ‘3
PREMEDICAL SCIENCES
Gardner Hall and Grinnells Laboratory
J. R. Roberts and W. C. Grant, Coordinators ofAdt'is'ing

Premedical, predental and preveterinary programs are offered as a group of core coursesin several curricula tracts in the School of Agriculture and Life Sciences. Requirements forall the premedical sciences are similar. Requirements may be met either through the sciencecurriculum or the biological sciences curriculum. A number of students are accepted eachyear in leading medical colleges; several have received outstanding scholarships.For further details on the preveterinary curriculum, see veterinary science.For the premedical and predental details, see zoology and the biological sciencescurriculum.
SOCIOLOGY AND ANTHROPOLOGY

(Also see Humanities and Social Sciences)
1911 Building
Proflssor S, C. Mayo, Head of the Departmcnt
Assouutr Profissor E. M. Suval, Assistant Hurt] of tin Department
Profts‘s‘or J. N. Young, Coordinator ofxldrzs'i‘ng
Ass-omit! Protis'sor A. C. Davis, Coordinator of.~lrtriszng (Rural Socioloqyl
TEACHING AND RESEARCH
l‘ I» \ \\ B (‘liffii l 11 I. \\ Drahick C P Marsh. G C McCann. R D Mustian, M M Sawhne_\',J N Young;I’r / w En: 'l s ll D. Rauls, ml [in tP'i/lwn' E \VlnSlOn,.-I\\ (it: Prijixwrs R C Brisson, A. C Da\‘is_C \‘.\ltl‘(L‘I'. R. L Mule). (E S Viclwrsin J G Pickl E Russell 0 Lzrell. M L Walek. R C \Vimberle): tasistanlI’rv/ ~ us \V T Austin, C G Dnuson. L R Dell'i Fmt. V A llida),T M Hyni'in,J C Leiter,P.T McFarlane.“ CPceblts, l Rorner, M, D. Schulman. R .1 Thomson. K M Troost, J M Wallace. E M \\oodrum_ M '1‘. Zingraff;Into In R S ElltHL‘l], I41 Inn hll' E B Mriclxic D H Siltm n
EXTENSION
ProtlssorJ. N. Collins, In Charm ot'Coininunzty Dr l'(]()[)l)l( nt
I‘/ ~/ \ w J ll Gcirgt T N llolg od Jr C E Leuis, M. E \‘oldnd Pr _74\.\Il‘ En: t I\ J \V Crauford; AssociateI’ri /} \s irs \' E ILIRH ton, P P Thompson. «In \I It t Pr {7‘ sst r J E Burton, T T McKinney. EIILns-ioi Specialist(Sll' II. II Clo (lslein

This department teaches students the principles and techniques for understandinghuman group behavior. More specifically the department seeks: (1) to train students tobecome leaders in organizing groups and communities and in administering theirprograms; (2) to qualify exceptional students on the undergraduate and graduate levels forsociological research, teaching and extension work; (3) to solve problems in human grouprelations through scientific research; and (4) to extend research results to the people of theState.
UNDERGRADUATE CURRICULUM
The degree of Bachelor of Science with a major in rural sociology is offered under thescience curriculum of the School of Agriculture and Life Sciences. Majors in this department are offered an option in criminal justice.See listing of graduate degrees.
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CURRICULUM IN RURAL SOCIOLOGY
SCIENCE PROGRAM

CreditsALS 103 Introductory Topics in the ALS 1 Physical Education (4 Credits)
Languages (12 Credits) Physical Education 4

ENG 111 Composition and Rhetoric .. Free Electives {12 Credits)ENG 112 Composition and Reading .. 3 F El t' 12Literature Elective ............ 3 ree ec ives .................................. .Language Elective .................................... 3 Group A B, C. D Courses
3001111 Sciences and Humanities ON 411 The Principles of Genetics 3(21 Credits) or- ON 301 Genetics in Human AffairsEflgtfig: Prmctples 0f 50'0“)” """"""""""" 1: CY 120 Elements of Physical Geology .............. 2"""""""" GY 110 Physical Geology LaboratoryPhysical and Biological Sczences ST 311 Introduction to Statistics .(29 Credits) Electives in A, B, C, or D Courses .................... 15

MA 111 Algebra and Trigonometry 4 Deporhni'iilal Requirements and ElectivesMA “2 32123:: Emmet” and 4 soc 241 Rural Society, USA iiiiiii .. .. . 3CH 101 General ChemistryI .. .. 4 SOC 301 Human Behavior ......................... 3CH 103 General Chemistry II ...................... 4 SOC 342 Rural Societies Aroundor the World ................................ 3SOC 416 Research Methods ............. 3$132121? allieuglgl: (Lacghemistry 5 SOC 311 Community Relationships .............. 3BS 100 GeneEaIBiiilo """"""""""""""" 4 ANT 252 Cultural Anthropology .................. 3Botany or Zoology Electgiiie- ” ” " 4 Sociology and Anthropology Electives . ..... 9Hours Required for Graduation ............. 130
SOIL SCIENCE
Williams Hall
Professor C. B. McCants, Head of the Department
Professor M. G. Cook, Coordinator of Advising
Professors: S. W. Buol, F. R. Cox, G. A. Cummings, J. W. Gilliam, W. A. Jackson, E. J. Kamprath, R. J. Volk, S. E Wood, A.G. Wollum; Professors Emeriti': W. V. Bartholomew, J. W. Fitts, J, F. Lutz, W, G. Woltz, W, W. Woodhouse Jr., AssociateProfessors: G. R. Burns (USDA), B. L. Carlile, D. K. Cassel, R E. McColIum, C. D Raper, P A. Sanchez, J. E. Shelton;Associate Professors Emeriti': W. D. Lee, A. Mehlich, J. R. Piland, W. H. Rankin; Assistant Professors: R. M. Cruse, D. W.Israel (USDA), L. D. King, H. J. Kleiss, C. K. Martin, G. S. Miner, G. C. Naderman, J. J. Nicholaides, W. P. Robarge, R. L.Uebler; Adjunct Assistant Professor. D. W. Eaddy; Visiting Assistant Professors: D E. Bandy, G. F. Peedin, J. F.Thomas; Associate Members ofllie Faculty: E. D. Seneca (Botany), R. W. Skaggs (Bio and Ag Engineering), J. B. Weber(Crop Science), C. B. Davey (Forestry); Assistant Professor Emeritus: L. E. Aull
EXTENS ION
Professors: J. V. Baird, J. A. Phillips; Assistant Professor.- G. C. Naderman
The Department of Soil Science trains students in fundamentals of soils, develops an un-derstanding and appreciation of soils as a resource, and presents principles of soil manage-ment and utilization for both farm and non-agricultural purposes. Soils constitute one of thelargest capital investments in farming and proper soil management is essential for efficientproduction. Future world food needs will require people conversant in soil resources and useof fertilizers. Soil properties are important considerations in urban-suburban planning anddevelopment. Also, knowledge of soil and its interactions with potential pollutants is usefulin conserving environmental quality. Therefore, the demand for people trained in soils byagribusiness, research, service, planning-development, education and conservation-relatedagencies should continue to be great.

97



OPPORTUNITIES
Soil science graduates fill positions of leadership and service in agricultural, conservationand resource planning work. Among these are opportunities as farm operators andmanagers, county agricultural extension agents and employees of other public advisoryagencies, Soil Conservation Service and other conservation-related agencies concerned withsoil resources, and as technical representatives and salesmen in fertilizer companies andother agribusiness.Provision is made for students wishing a more thorough training in biological sciences,chemistry, mathematics and physics leading to graduate study. (See listing of graduatedegrees.) Students with advanced degrees have wide opportunities in teaching, research, ser-vice and extension with state, federal and private educational and research institutions andagencies. Also, there are increasing opportunities in support of agribusiness.

UNDERGRADUATE CURRICULUM
The Bachelor of Science degree may be obtained in the Department of Soil Science underany of three curricula—science, technology, or conservation. See basic requirements andfreshman year for School of Agriculture and Life Sciences. See the conservation curriculumand the agronomy curriculum.

CURRICULUM IN SOIL SCIENCE
SCIENCE PROGRAM

CreditsALS 103 Introductory Topics in the ALS ............ 1 Free ElectivesLanguages (12 Credits) F‘ree Electives ........................................ 12
ENG 111 Composition and Rhetoric ................. 3ENG 112 Composition and Reading .. . 3Literature Elective ................. .. 3Language Elective .................................... 3

Social Sciences and Humanities(21 Credits)Electives .............................................21
Physical and Biological Sciences(81 Credits)MA 111 Algebra and Trigonometry ................. 4MA 114 Introduction to Finite Mathe«matics with Applications ................... 3CH 101 General Chemistryl ........................ 4CH 103 General Chemistry II orCH 107 Principles of Chemistry ..................... 4PY 211 General Physics .iPY 212 General Physics .BS 100 General Biology .. ..BO 200 Plant Life ..................................

Ph ysical EducationPhysical Education ................................... 4

VETERINARY SCIENCE
Grinnells Animal Health Laboratory

Group A. B, C Courses(22 Credits)MA 112 Analytical Geometry andCalculus A ................................. 4MA 212 Analytical Geometry andCalculus B ................................. 3Chemistry Elective ....Chemistry Elective ......BO 421 Plant Physiology .........CY 110 Physical Geology Lab .......................CY 120 Elements of Physical Geology .............. Nit-uses»
Departmental Requirements and Electives(.27 Credits)SSC 200 Soil Science ................................ 4SSC 341 Soil Fertility and FertilizersSSC 342 Soil Fertility Laboratory ..SSC 352 Soil Classification ......................... 4SSC 461 Soil Physical Properties andPlant Growth .............................. 3SSC (CS) 462 Soil-Crop ManagementSystems .............................SSC 492 Senior Seminar in Soil ScienceDepartmental Electives ......................Hours Required for Graduation ............. 130

Professor T. M. Curtin, Head of the Department
Professor D. J. Moncol, Coordinator of Advising
Professors: E. G. Batte, D. J. Moncol, D. G. Simmons; Associate Professor: R. C. Dillman; Assistant Professor: E. C.Hodgin; Associate Members of the Faculty: R. F. Behlow (Animal Science), J. R. Harris (Poultry Science), K. E. Muse
98



(Zoology 3-141 i/iidelwsm'mlt Pmrkw Ix' Thomas Bello E C McConnell, M A.Ross,.~1l lurk-1m M iii! Pmfisw 7‘." A W.Macklin, T B Ryan
CURRICULUM
There is no program of study leading to the Bachelor of Veterinary Science degree. Mem-bers of the veterinary science faculty serve as advisors to undergraduates enrolled in thepreveterinary curriculum and offer instruction at advanced undergraduate and graduatelevels. Courses are designed to support other departments of the institution giving students abackground in animal health, poultry health and laboratory animal care.

PREVETERINARY CURRICULUM
A preveterinary curriculum is offered under the science curriculum of Agriculture andLife Sciences as part of the North Carolina Veterinary Medical Education Program. Aftersatisfactory completion of the preveterinary curriculum, North Carolina resident studentsare certified as eligible to seek admission to Auburn University, Ohio State University,Tuskegee Institute and other colleges of veterinary medicine in which the State may enterinto agreements through the Southern Regional Education Board or other contracts forveterinary students to attend at in state tuition rates.Preveterinary students work toward a Bachelor of Science degree in a discipline of theirchoice while fulfilling requirements of the preveterinary program. The choice of the degreeprogram should be carefully considered to encompass alternate career objectives. If a stu-dent is accepted in a college of veterinary medicine before completion of his or her un-dergraduate degree, some course credits may be transferred from the veterinary programback to N. C. State and applied toward completion of the Bachelor of Science degree.Arrangements for this procedure should be made with the degree-granting department priorto entering veterinary college.The courses listed below are minimum requirements for all students applying for entranceinto veterinary college under contract arrangements.* A grade of C or better on each courseand an overall grade point average of 2.7 on required courses are minimum requirements forcertification by the North Carolina Certification Committee. Dr. E. W. Glazener, Director ofAcademic Affairs, serves as secretary of the N. C. Veterinary Certification Committee.Preveterinary students should work closely with their advisers since these course require-ments are subject to change at any time by contracting veterinary colleges.

LtHIIIIIIH/( s S( ”It sir i' [In in
ENG 111, 112 English Composition 6\‘ET 333 Medical Vocabulary 2(or Ssem hrs. co lege credit in a foreign language

Sm In] Srienr Is/Hmnrniiti}: x‘A minimum of 18 semester hrurs is required by most schools if veterinary medicme and 21 hours are req lll’Ltl for a B Sdegree at NCSU.)
PS 201 American Governmental S} stem .5Hisbry or Two of the following history to irsts 11120:”),l11207,11123'5Literature One V‘orld Literature ENG 203 may be substit ited fir.3 hours of history (7
AIM t mill/Surm/Sr If Mr v/H s Ell (/ ‘r s . . 'I
PIN/VI {I um] St ll III! \MA 111 r MA 111 Algebra and Trigonomttry r r lntrorliictir n to FiniteMathematics with App ications 11 or 3MA 112 Analytic Ger metry and Calculus A 1CH 101 General Chemistryl 1CH 107 Princ1ples of (‘hem‘stry 1CH 221, 223 Organic Chemistry I, II )3FY 211, 212 General Physics ‘iBS 100 General Biology 1Z0 323 or 20 203 Comparative Anatomy or Vertebrate Zoology 1ON 111 Principles of Genetics '3
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UN 1113 Filtmer t'iry Genutits Lain ratory 1Mil ll] thkra M‘crt liiulrg) 4”(‘ll 3. 1 [Glenn nt'ir, Biot'hem str_\' 3[5(‘11352 Elcnu ntarj Biochon istr_\ Lahoratrry 1
ll] IIN Ill/[I'I/t)”ABS 2 ( intro lucti n to Animal Science 4(Ru. mmended as ] rertquisitv for ANS 204 or 415ANS 2i ior ll.) Lnestuck Feeds and Feeding or(‘t mparatiie Nutrition 3

Basul n rtquircments >1‘ Auburn Universn)”“ ()hu State [in \ersit, re] men cnts differ from Auh irn University requ rements in that they strongl) recommend(1 msts in sputh, con mun catlrns, economics, sociology and psychology, but the) do not ha\e specific requirements for\ET .l'lJ Pb 201, Ill 120:3 HI 207 or ill 233" Tusktgt- Inst tutu rcquirtmci ts rlifftr from Auburn Unnersit) rewirements in that they require PO 201 (PoultryScum and Hi i ltilon but do n t haw specific req liren ents for VET 333, PS 201 BFH 351, BCH 352 or MB 401
ZOOLOGY
Gardner lIall
Prqfrssor J. G. Vandenbergh, Hem] of (he Dunn-{mutt
Profksmr G. C. Miller, Coordinator ofAdrzsing
Prefix on F S Barkalow Jr, P Bradbury, W W Hassler, C F Lytle, G C. Miller, T. L. Quay, J. F. Roberts,D E Smith‘ .4!”an Pmflwns. J B Funderburg, T R Rice, P N Witt; Professor.» Emenli. B. B Brandt,D E Dmis, Assm-mli Pro/L.wrs G T Barthalmus, P D Doerr, J D Hair, M T Huish (USDI), S. C. Mozley, K.E M ise J M Whitsett II. Ar]. ”1/;le rmh Prnfiswrx F A. Dress, D E Gardner, G R Huntsman, G W Thayer:.l~~ do I Pl‘ljiss nus W (' Grant, J H Keri v ilSDi J M Miller, L. A. Real, 0 T Sanders Jr, H A. Underwood,ll] 1: IA“ sin: I PH )2 ~. ms 3 \' Chiaxetta, R L Ferguson, D F Hess, D S Peters, L. W. Reiler. R McL Shel ey,l'u/mpiswslmlP'q/ns 7': D A Laler R Lombarli, W L. Rickards Jr. Indrudur. W A Luebke. Visiting [Ils'll‘m‘( r~ ( A Do] if, R. A Graham. M G Jones, M E McDonald 4djmullmlru<lrrs W B Baker. R B Hamilton.R BHam 4“ Irmh Mi 1 ,4 rs if (/1 Fl: 1 1/ B J Copeland (Botany. Sea Grant Program , D S Grosch, D W Hm neStzilistus T G \Volcott Marine Science and Engineering)
The Department of Zoology provides undergraduate and graduate instruction inspecialized biological sciences areas. Undergraduates study all levels of biological organiza-tion from the molecular to the community. Zoology majors are adequately prepared forgraduate work in zoology and related fields of sciences. See listing of graduate degrees. Par-ticipation in supervised programs of research is strongly encouraged. Basic training is alsoavailable for students planning to enter dentistry, medicine and veterinary medicine andallied health sciences, such as medical technology. Ecology is emphasized, including wildlife,fisheries, conservation, parasitology and marine science.

OPPORTUNITIES
Students may continue with graduate research work leading to advanced degrees inzoology and wildlife. However, numerous employment opportunities are available forBachelor of Science graduates. Majors are qualified for positions in the medical sciences,various government agencies and private industries.

UNDERGRADUATE CURRICULA
The Bachelor of Science degree with a major in zoology, wildlife biology or medicaltechnology is offered under the science curriculum of the School of Agriculture and LifeSciences. Within these majors a student may specialize depending upon interest and ability.The zoology sequence prepares students for graduate school while the premedical, preden-tal and preveterinary options prepare students for entrance into these respectiveprofessional schools. Certain professional schools have specific requirements which differslightly from the zoology curriculum. Students should consult catalogs of specificprofessional schools to ensure completion of any special requirements.Other options include the fisheries and marine science program and the medicaltechnology program outlined below. The clinical year for the medical technology program istaken at an affiliated hospital. Students are advised by faculty in their specialty.

100



Basic requirements are listed in the science curriculum for the School of Agriculture andLife Sciences.
CURRICULUM IN ZOOLOGY

Credits
ALS 103 Introductory Topics in the ALS ........... 1

Languages (12 Credits)
ENG 111 Composition and Rhetoric .................ENG 112 Composition and Reading ......Literature Elective ........................ . 1Language Elective ....................................

Social Sciences and Humanities(21 Credits)Electives ............................................ 21
Physical and Biological SciencesMA 111 Algebra and Trigonometry 4MA 112 Analytic Geometry andCalculus A ............................... 4CH 101 General Chemistryl ..CH 103 or CH 107 Gen. Ch. II or rin—ciples of Chemistry ............. 4PY 211, 212 General Physics ....................... 8orPY 221 College Physics ........................... 5BS 100 General Biology 4

Physical Education
Physical Education 4

Free ElectivesFree Electives 12

Group A Courses{27 81 Credits)CH 220, BCH 351 Introductory OrganicChemistry, Elementary

CURRICULUM IN WILDLIFE BIOLOGY
Professor J. D. Hair, Coordinator of Advising

CreditsALS 103 Introductory Topics in the ALS ........... 1
Languages (12 Credits)ENG 111 Composition and Rhetoric .1 3ENG 112 Composition and Reading ......... 3English Elective 3Literature Elective ................................... 3

Social Sciences and Humanities(21 Credits)Electives 21
Phi/swat and Biowgical Sciences(40 Hours)BO 200 Plant Life .................................. 4BS 100 General Biology ............................ 4CH 101 General Chemistryl ........................ 4CH 103 General Chemistry II .....MA 111 Algebra and TrigonometryMA 112 Analytic Geometry andCalculus A ................................ 4PY 221 College PhysicsZ0 202 Invertebrate ZoologyZ0 203 Vertebrate ZoologyST 311 Introduction to Statistics 3

Biochemistry .. ............... ’7orCH 221, CH 223 Organic Chemistry I,II ..... 8GN 411 The Principles of Genetics ........ 3GN 412 Elementary Genetics Laboratory .......... 1Restricted Electives ................ i ........ 15—19
Departmental Requirements and Electives(24 or 25 Credits)20 202, Z0 203 Invertebrate Zoology,Vertebrate Zoology ................. 8orZ0 201, ZO 323 General Zoology,Comparative Anatomy 8Z0 42] Vertebrate Physiology ...................... 3orZ0 414 Cell Biology 3Z0 415 Cellular and Animal PhysiologyLaboratory ................................. 2Z0 360 Introduction to Ecology .................... 4orZ0 361 Vertebrate Embryology 4Zoology Electives ................................ 3 or 4Hours Required for Graduation ............. 130

Physical Education
Physical Education .................................. 4

Free ElectivesFree Electives ........................................ 13
Gran]: A. B, C Courses(21 Hours)BCH 351 Elementary Biochemistry ............... 3BO 403 Systematic Botany .................. 4CH 220 Introductory Organic Chemistry .. ..... 4GN 411 The Principles of Genetics ............... 3Z0 360 Introduction to Ecology ..................... 420 421 Vertebrate Physiology ................... 3

Departmental Ruliuremenrs (1an Electives(16 Hours)ENT (Z0) 425 General Entomology .............. 3Z0 221 Conservation of NaturalResources .................................. 3Z0 353 Wildlife Management .. 3Z0 420 Fishery Science ............................ 3Z0 501 Ornithology or Z0 544Mammalogy .............................. 320 553 Principles of Wildlife Science .1 ., 3Hours Required for Graduation ............. 130
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SCIENCE PROGRAM IN MEDICAL TECHNOLOGY
Professor G. C. Miller, Coordinator ofAdvising
Two programs are available in medical technology. The first is a four-year collegiatecurriculum with a Bachelor of Science degree in zoology (see above) followed by a year oftraining in any hospital clinical laboratory approved by the American Medical Association.The second program is designed to be completed in four calendar years. The student takes theprescribed curriculum for three years at North Carolina State University and a fourth year(12 months) of clinical training at an affiliated hospital. Successful completion of thisprogram qualifies the student for a Bachelor of Science degree in medical technology fromN. C. State. Acceptance by the clinical laboratory is competitive and students in eitherprogram outlined above must apply for clinical training. After completion of either programthe student is eligible to take the national examination of the Board of Registry of MedicalTechnologists.

CURRICULUM IN MEDICAL TECHNOLOGY
Credits

ALS 103 Introductory Topics in the Ag.& Life Sciences ........................... 1 CH 221 Organic Chem. I & CH 223Organic Chem. 11 .. 8Languages (12 Credits) PY 212 General Physics . .. 4ENG 111 Composition & Rhetoric ................... 3 MB 401 Gerciieral Microbiology " 4ENG 112 Composition&Reading .. . MB 411 Me icalNIicrobiolog} " 3Literature Elective .................... . . .. g}: 4“ Elie Principle: 01.9mm: """"" “ ?E I' h. S h, La El t' , ________________ 3 412 ementary enetics ratory ...........ng '5 pcec or nguage ec “9 CH 315 Quantitative Analysis ...................... 4Social Smear-es Humanities or . . . .CH 317 Quantitative Analysis for LifeElectives (no more than two in any one Science StudentsDepartment) .............................. 21 Departmental Requirements and ElectivesPllys‘ir'al (Ultl Biological Sciences .20 203 Vert. Zoology m' Z0 212 BaSicMA 111 Algebra and Trigonometry ................. 4 Anatomy and Physiology orMA 112 Analytic Geometry & ZO 323 Comparative Anatomy .............. 4Calculus A .............................. 4 20 421 Vert. Physiology or 20 414 CellCH 101 General Chemistry! .. 4 Biology ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3CH 107 Principlesof Chemistry . .. 4 plusPY 211 General PI‘XSiCS .. 4 Twelve month caursein MedicalBS 100 General BIOIOEY -- ~- -- 4 Technology at an affiliated hospi-ZO 201 General Zoology ................... . 4 ("1.40 m 50 credits transferred to. ‘ A‘CSUPhysical Education Microbiology Hematology
Physical Education ................................. 4 Blood Bank: SerologyCoagulation ImmunologyFm Emmet- Clincal Chemistry Urinalysis
Free Electives ...................................... 12 Hours Required for Graduation """""""150

Group A, B. C Courses2!; or 27 Credits)CH 220 Intro. Organic Chemistry and ............... 4BCH 351 Elem. Biochemistry ....................... 3or
OPTIONS IN ZOOLOGY CURRICULUM
Students desiring to emphasize certain areas within zoology may choose an option:
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CURRICULUM IN PREMEDICAL-PREDENTAL OPTION
Professor W. C. Grant, Coordinator ofAdvising

CreditsALS 103 Introductory Topics in the Ag.& Life Sciences ............................ 1
(12 Credits)ENG 111 Composition & Rhetoric ................... 3ENG 112 Composition & ReadingLiterature ElectiveLanguage Elective

Social Sciences & Humanities(21 Credits)Electives 21
Physical and Biological Sciences(28 Credits)

MA 111 Algebra and Trigonometry 4MA 112 Analytic Geometry &Calculus A .................................CH 101 General ChemistryI ..CH 107 Principles of ChemistryPY 211 General PhysicsBS 100 General Biology ........... . .Z0 201 General Zoology (Animal Life) Ankh-RAB
Plz yslcal Education

Physical Education ................................... 4

Free ElectivesF‘ree Electives ............ 12
Group A Courses (26 Credits)CH 221 Organic Chemistryl 4CH 223 Organic Chemistry II 4CH 315 Quantitative Analysis ...................... 4orCH 317 Quantitative Analysis forLife Science StudentsPY 212 General Physics 4ON 411 The Principles of Genetics ......GN 412 Elementary Genetics Laboratory .Restricted Electives .................................. 6

Departmental Requirements Electives(26‘ Credits)

CURRICULUM IN FISHERIES AND MARINE BIOLOGY OPTION
CreditsALS 103 Introductory Topics in Ag.&Life Science 1

Languages (12 Credits)ENG 111 Composition & Rhetoric 3ENG 112 Composition&Reading .. 3English Elective ..................................... 3Literature Elective ................................... 3
Physical and Biological Sciences(28 Credits)MA 111 Algebra and Trigonometry ................. 4MA 112 Analytic Geometry &Calculus A 4CH 101 General ChemistryI .. 4CH 103 General Chemistry II . 4FY 221 College Physics 5BS 100 General Biology 4Z0 201 General Zoology‘orZ0 203 Vertebrate Zoology ......................... 4

Physical EducationPhysical Education ................................... 4
Free ElectivesFree Electives 12

ZO 323 Comparative Anatomy 4Z0 415 Cellular & Animal PhysiologyLaboratory 2ZO 421 Vertebrate Physiology ..... 3ZO 361 Vertebrate Embryology .. .4Restricted Electives _13Hours Required for Graduation .............1—30

Socml Sciences & HumanitiesElectives (no more than two in any oneDepartment) ............................... 21
Group A Courses (25 Credits)CH 220 Introductory Organic Chemistry ............ 4BCH 351 Elementary BiochemistryBCH 352 Elementary Biochemistry Lab ,ENT (ZO) 425 General Entomology 1111111GN 411 The Principles of GeneticsST 311 Introduction to Statistics .........Restricted Electives .................................. «human—ca
Departmental Requirements(27 Credits)Z0 323 Comparative Anatomy ...................... 4orZO 202 Invertebrate Zoology ........................ 4Z0 221 Conservation of NaturalResources ................................ZO 420 Fishery Science .....ZO 421 Vertebrate Physiology .Z0 360 Introduction to EcologyZ0 441 IchthyologyZ0 519 Limnology ......Fishery Elective _Hours Required for Graduation .............1 whwhwwwo

‘ If Z0 201 is taken, then ZO 323 should be elected rather than Z0 202.



AGRICULTURAL EXPERIMENT STATION
J. E. Legates, D( an ofAr/riculture and Life Sciences
K. R. Keller, Associutc Dean and Director of Research
The Agricultural Experiment Station is the agricultural and forestry research agency ofthe State of North Carolina. It is funded principally by appropriations from the NorthCarolina General Assembly and an allocation of federal funds.The purpose of the Agricultural Experiment Station is to conduct research on (1) thedevelopment and maintenance of an effective agricultural and forestry industry in NorthCarolina, including economically sound sources of supplies and equipment needed inagriculture and forestry and market outlets for the products of agriculture and forestry, (2)the improvement of rural homes, rural life and rural environment, and (3) the maintenanceof a reliable supply of agricultural and forestry products for the consuming public. This re—quires research to solve current problems and research to provide a foundation of scientificknowledge in the biological, physical and social sciences.The Agricultural Experiment Station faculty brings well trained personnel to the Univer-sity, whose teaching in many specialized fields of agriculture assures the maintenance ofcurricula of high standards. It contributes to the advanced training of students who aredestined to become the leaders, teachers and investigators necessary in the maintenance ofagriculture on sound and economic planes.

PUBLICATIONS
The Agricultural Experiment Station publishes bulletins and scientific papers on researchresults conducted by the staff. Single copies of these publications are sent free upon requestto anyone in the State.

SERVICES
The faculty and staff diagnoses and interprets problems for farmers and agribusinessfirms in North Carolina. Station personnel counsel farmers and others interested in theagricultural and forestry industry, present radio and television programs devoted to the dis—cussion of farm and forestry procedures, and write letters and articles on more specificproblems of agriculture at the request of farmers, garden club members, newspapers,agricultural magazines and manufacturers of fertilizer and pesticides. Researchers also takepart in administrative functions of the University.
AGRICULTURAL EXTENSION SERVICE
J. E. Legates, D( (HI ofthe School Qngi'iculture (1an Life Sciences
T. C. Blalock, Associate Dean and Director of the Agricultural Extension Service
The Agricultural Extension Service of North Carolina State University is a cooperative un-dertaking among the United States Department of Agriculture, the State of North Carolinaand the 100 counties in the State. Its work is supported by federal funds made available un-der the Smith-Lever Act of 1914, as amended, and by state and county appropriations.The federal and state appropriations are used to maintain an Administrative andSpecialist staff and to pay a portion of the salary and the travel expenses of the County Ex-tension Agents. Under this cooperative arrangement, the Agricultural Extension Serviceserves as the ”educational arm" of the United States Department of Agriculture, and as the“field faculty" of North Carolina State University in the areas of agricultural production andmarketing; family living; 4-H and youth; and, community and natural resource development.The primary purpose of the North Carolina Agricultural Extension Service is to take to thepeople of the State the latest and best information obtainable particularly that which isrelated to agriculture; home economics and youth; and, rural development—and help them tointerpret and use this information in building a more prosperous and satisfying life.
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This program has sufficient flexibility to permit special attention to the problems, needsand interests of the people in each county. Educational assistance is given to individuals,families, industrial processing and marketing firms, other businesses and certain organiza-tions. This includes work with adult men and women and boys and girls in both the city andrural areas.In carrying out this educational program, a variety of methods and techniques are employed: method and result demonstrations; meetings; visits to farms, homes and businesses;organized groups of men, women and youth; tours; leaflets, pamphlets and other printedmaterials and mass media.The basic sources of information to be taught through this educational program are thefindings and recommendations resulting from research conducted by Experiment Stations inthis and other states and by the United States Department of Agriculture.
AGRICULTURAL INSTITUTE
Patterson Hall
J. E. Legates, Dean ongn'culture and Life Scimiccs
E. W. Glazener, Associate Dean and Director ofAcmlemz'c Aflim‘s
H. B. Craig, Associate Director of Acadenz z‘c Affairs and Dirtctor of tin Agricultural Institute and Coordinator of Advising.
The Agricultural Institute is a two-year, terminal academic program which provides training in agriculture and related areas. It is part of the School of Agriculture and Life Sciencesat North Carolina State University. This program was begun in 1959 and \\ as funded bylegislative appropriation.Its objective is to train those desiring a comprehensive education in agriculture andagribusiness.Individuals with Institute training command attractive salaries, assume a more promi-nent role of leadership and become a distinct asset to various segments of agriculturalsociety. They make significant contributions to their community, state and nation by beinginvolved in the world’s most vital industry.The instructional programs are organized and conducted as a part of the over all residentinstruction program for Agriculture and Life Sciences. The Institute is an addition to and nota substitute for, the School’s regular degree granting program. However, the faculty inresidence for the four-year programs are responsible for organizing and teaching courses of-fered by the Institute.People with training similar to that of the Institute are in demand by agricultural in-dustries. As demand changes, courses will be evaluated and alterations will be made accord-ingly. Such a re-evaluation also aids the technical manpower needs of agricultural industry.

OPPORTUNITIES
Rapid technical advancement has been important in changing agriculture from a smallproduction industry to the nation’s largest industry. Closely associated with productionagriculture are those areas related to recreation and beautification such as turfgrassmanagement, flowers and ornamental plants. Increased production and consumer demandfor convenience type foods have stimulated the food processing industry, in turn increasingfood distribution requirements.Today's complex agriculture requires a larger work force. This work force must be able todeal with a vast array of problems and opportunities and Institute graduates can assumeresponsible positions in the total agricultural industry. Some career examples are: farm andherd managers, research technicians, salesmen, retail farm supply and equipment outletmanagers, golf course superintendents, nursery managers, agricultural pest controlspecialists, quality control technicians, food service supervisors and others. More job oppor-tunities than graduates make salaries attractive.The School maintains a Placement Office to assist graduates in finding employ ment.
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ENTRANCE REQUIREMENTS
Any individual who has received a diploma from an accredited high school or has passedthe high school equivalency examination administered by the State Department of Public In-struction is eligible for admission consideration. Each application will be reviewed andevaluated by the Institute director.For additional information write: Director, Agricultural Institute, 10’? Patterson Hall,N.C. State University, Raleigh, N.C. 27650.

PROGRAMS OF STUDY
Graduates of the Agricultural Institute are awarded the Associate in Applied Agriculturedegree. The 10 programs of study are: Agricultural Equipment Technology; AgriculturalPest Control; Field Crops Technology; Flower and Nursery Crops Technology; Food Process-ing, Distribution and Service; General Agriculture; Livestock Management and Technology(animal husbandry option and dairy husbandry option); Soil Technology; and TurfgrassManagement.

W A» “ " .7: ‘3‘:
The cosmopolitan student body at State includes Americans of every group and studentsfrom nearly 70 countries.
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SCHOOL OF DESIGN
Brooks Hall
C. E. McKinney, Dean
R. H. Clark, Assistant Dean
M. LoPresti, Librarian
P. Batchelor, Coordinator QfAdvz'sing
The School of Design, since its beginning in 1948, has addressed design in the broadestsense involving the disciplines of architecture, landscape architecture, product and visualdesign in a context of educational innovation. While the designer’s traditional role is un-derstood as that of giving meaningful form to the environment, the School gives attention tothe larger responsibility of design in human, social, economic, political and behavioral terms.The School seeks to develop the designer's perception, knowledge base, skills and analyticalproblem solving abilities.The expanding range of career opportunities in design, professional and otherwise, isequaled by the varied interests possessed by our students. Through a selective admissionsprocess, the School’s student population is highly motivated and heterogeneous. Our facultyrepresents an equally broad spectrum of educational and professional expertise. The diver—sity of the faculty, both professionally and philosophically, provides unique opportunities forstudent development. These three factors in our educational matrix (career opportunities,student interests, and faculty expertise) are supported with a curriculum which affords eachstudent the ability to shape, with faculty advice, a plan of study capable of facilitating his orher interests. While the School embraces the design disciplines of architecture, landscapearchitecture, product and visual design within a program structure, it functions as a unifiededucational center, interactive and dedicated to preparing designers who are capable of shaping the environment in whatever scale they choose but in response to the needs of society.

CURRICULA AND DEGREES
The School of Design offers undergraduate instruction leading to a Bachelor of Environ-mental Design degree in the disciplines of architecture, landscape architecture, product de—sign and product design with a visual design optionThe learning activities for our students are divided into three curriculum areas: (1) generalcourses including English, mathematics. social science, humanities, physical science andother University courses; (2) core courses which deal with bodies of knowledge and skills ap-plicable to design and common to all disciplines; including communication and graphics,behavior, environment, history and philosophy, physical elements and systems, methods andmanagement (these courses are largely taught within the School but include selected Uni-versity courses as well); (3) studio courses providing the arena in which students apply theirskills and knowledge to problems that are both real and theoretical. These synthetic ac-tivities are time intensive and are fundamental to design education.After the common experience in first year, these studios relate to the student's declareddisciplinary major. The flexibility of this curriculum plan affords the student the greatestopportunity to concentrate in a single discipline but facilitates his or her contact with otherdesign principles. The curriculum reflects the reality of the environmental marketplacewhere designers relate to a broad range of design and development professionals not inisolation.Graduate studies are also offered in architecture, landscape architecture and productdesign. See the Graduate Catalog for information on the Master’s programs.

107



DESIGN FUNDAMENTALS
BrooksHall
Associate Professor M. Pause, Program Director
Proftmsnrs. G L. Bireline, J. H. Cox, D. R Stuart‘ Assistant Professors (‘ Joyner, S Toplikar
The design fundamentals program is focused on exposure to basic design concepts andprovides counseling, orientation and an historical structure for the fields of design in generaland for future studies in the School and the University. The student develops through ex-ploration and investigation of physical form.

ARCHITECTURE
BrooksHall
Professors P. Batchelor, R Burns, R H. Clark. J Loss Sanoff, V. Shogren', Professors Emeriti; H H. Harris, H. L.Kamphoefner, Associate Professors M Pause, G. J P Reuer, E W. Taylor; Asmtant Professors D. W. Barnes, J. P.Rand, L. Sanders J O Tector, P Tesar

Architecture finds itself at a critical stage in its historical development. The architect'straditional role of giving meaningful form to our physical environment remains a chief con-cern, but this task has been vastly complicated by the forces of accelerating world urbaniza—tion. The evolution of society in social and technological terms rapidly alters every facet ofcontemporary life. The changing conditions in our urban centers have modified attitudesabout obsolescence and inefficiency in all of our life support systems, including housing,transportation, commerce, and numerous others. We are looking at our environment in dif-ferent terms with innovation, conservation, preservation and adaptive use of our existingman-made forms to meet society’s changing needs. The architecture program attempts toprepare individuals with an understanding of man and his cultural context with a commit-ment to the ordering of the physical environment and with the tools for accomplishing theseobjectives.The curriculum, while providing a broad basic structure common to all students, en-courages individual diversity through a major elective program of in-depth study in one ofthe several design related fields, through interdisciplinary studies in the School and the Uni-versity, and through the use of outside consultants. The interdependence of the architectwith related professionals is strongly emphasized. The design studio is a working laboratoryin which analysis and synthesis become real and meaningful activities to the students. Con-sidering the expanding requirements in the field of architecture and the increasing complex—ity of the architect’s role, a six-year, two-degree curriculum has been established. After acommon first year in design fundamentals, the sophomore, junior and senior years mark theformal introduction to architectural studies and lead to the undergraduate, non-professionaldegree, the Bachelor of Environmental Design in Architecture. For students not advancingto graduate studies, the four-year undergraduate curriculum is designed as a terminalprogram qualifying students to enter architecture at an intermediate level or related fieldsoutside of architecture. Students who later wish to pursue the professional, accrediteddegree in architecture must enroll in the Master of Architecture program. See the GraduateCatalog for information on the Master’s program.
OPPORTUNITIES
The graduate with a Bachelor of Environmental Design in Architecture is qualified forpositions in public agencies, development organizations, building research, building con-struction firms and private architectural offices. State law now requires the graduate withan accredited, professional degree in architecture to work not less than three years in the of-fices of registered architects and then pass a written examination given by the NorthCarolina Board of Architecture prior to being licensed as an “architect”. Graduates with thenon—professional Bachelor’s degree have additional work and examination requirementswhich vary with State laws.
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ARCHITECTURE CURRICULUM
Degree: Bachelor of Environmental Design in Architecture

FIRST YEARFall Semester Credits Spring SemesterDF 101 Environ. Des.I ............................. 6 DE 102 Environ.DesiIISoc. Sci/Hum‘ 3 Soc. Sci/Humit ...........ENG 111 Comp.&Rhet. 3 ENG 112 Comp.&ReadiMathI 3 MathlPhy.Ed. 1 Phy. Ed. .......................................... 116
SECOND YEARFall Semester Credits Spring Semester CreditsStudio2 6 Studio~ ........................................... 6Nat.ScienceElec.3 4 Nat.ScienceElec.a .. .. .i .. 4Soc. Sci/Hum. Elect.‘ . 3 Soc. Sci/Hum. Elec.‘ .........................Core“ 3 Core5Phy. Ed. 1 Phys Ed.17
THIRD YEARFall Semester Credits Spring Semester CreditsStudio2 6 Studio- .............Soc. Sci./Hum.‘ Soc. Sci. Hum,‘ iAdvised Elec.5 ..... Advised ElecCore6 .............. 1 Core6 ..............Core5 1 15
FOURTH YEARFall Semester Credits Spring Semester CreditsAdvised Elecf' ................................... 3 Free Elec. 3FreeElec. ......... 3 Free Elev. ‘ H . , 3FreeElec. ... i. i .. ,. 3 Core” .1 ‘‘‘‘‘ i 3Core6 .............. ., .i ,. Core5 11111111 . .. H i. 3Core" ............. 3 Core5 1 i , iiiiiiiiii 315 15

Minimum Hours Required forGraduation, ., H H H i .i “129‘
Must include one calculus course and may include one computer science course, May not include credit for Math 111‘A minimum of four 400 series studios are required with a minimum of three of the four being ARC 400, The four studiosmay be taken at any time during the final six semesters; however, no more than one studio may be mken in any semester.Selected from natural, physical, or biological sciences, but not to include math or computer science courses,‘ The University requires 18 hours in social science/humanities area. The courses are not limited to any specific departmentbut are to show a distribution between the social sciences and humanities May include an) courses which have humanitiesor social science orientation normally elected from DN141,DN142, Anthropology (ANT), Economics and Business (ACC,EB), Foreign Languages (GRK, LAT, FLF, FLG, FLI, FLR, FLS), History (HI), Literature (ENG), Philosophy (PHI),Political Science (PS), Psychology (PSY), Religion (REL), Social Work (SW), Sociology (SOC), and University Studies(UNI).Advised electives are to be selected after consultation with the advisor. They may include studios and core courses from theSchool of Design or courses from the University at large but may not include credit for Art (ART), Military Science (AS,MS), Music (MUS) below 200 level, or Physical Education (PE).' Each architecture student is required to take a minimum of one entry course in {our of the six cores (Graphics and Communications, Behavior, Environment, History and Philosophy, Physical Elements and Systems, and Methods and Manage-ment) D? 101 and DF 102 satisfy this requirement for the Communications and Graphics Core, DN 141 and DN 142 satisfythis requirement for the History and Philosophy Core. In the remaining cores the entry courses are designated by “2" asthe first digit in the course number, Nolt A student in this program must have an architecture faculty member as advisor.In order to receive two degrees from School of Design a student must complete 30 credit hours above the 129 hour require-ment. These 30 hours are to include 18 credits in 400 level studio and 12 credits in core courses above those described above
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LANDSCAPE ARCHITECTURE
Assm'z’uf! Prof} war A. Sullivan, [’ror/rnm Dirm for
I'r'tfrswr lt St pc, R R Wilkinson, I’m/t s m Emir]! I\ E U Thurlou, i~ urn/r Prv rrswrx A Abbate R T Hester Jr;1 H In! /’ lw N (l (ltmz, 1, Jewel, I] W pl -1 m at: \Ir [in '\ v/‘III Fir Ilu T 0 Perry Forestry), J (‘Raulsi :1 ll l‘lll ilture

Landscape architecture is the profession concerned \\ ith design and development of man-made features on the land and enhancement of the visual landscape, seeking to shape thesefeatures in concert with the natural environment. There are approximately 8,000 practicinglandscape architects in the United States whose activities range from site planning for urbancomplexes, community design, park and open space design, to campus planning and develop-ment of regional land management systems. US. Forest Service, National Park Service, cityplanning, state and local park agencies and private design offices are major employmentsources. Types of work range from program development studies to detailed projects. Thelandscape architecture faculty is concerned with preparing students for graduate work andprofessional careers.
OPPORTUNITIES
Graduates of the program with a Bachelor of Environmental Design in LandscapeArchitecture gain employment with private offices practicing all phases of landscapearchitecture Others gain employment with public agencies such as state park departments,community planning offices and environmental protection agencies. Many stay in NorthCarolina and participate in the expansion of the profession and its involvement in thedevelopment of the State. For a growing number of BED-LA graduates, a graduateprofessional degree offers an important career benefit.

LANDSCAPE ARCHITECTURE CURRICULUM
Degree: Bachelor of Environmental Design in Landscape Architecture

FIRST YEARI": .\'< r sh {Willis SIM/154 mslu' CTUI'ILSDF 1 J Environ Dis 1 6 DF 1(2 Emiron Desill .. iiiii 6Su SL1 Hm .. 3 Soc Sci Hum‘ .. . .i .i ..... 3ENG 111 (‘onn & Rhet 3 ENG 1112 Camp & Read. ........... 3\1.nh Math ., ., i. i ,. , 4 3Ph\ lid 1 Ph) Ed i ....... 116 17 16
SECOND YEAR

F! (S: It 1‘” [Ha Spl'n (Si irtstn'St 1 ii 6 StudioNat Scienct Elec 4 Nat, Science ElecSoc Sci HUI Elec ......... 3 Soc, Sci Hun Elecl ..................... 3Corn. .. .. 3 Core' , iiiiiiiiii 3Ph) El. ..... 1 Phy Ed iiiiiiiii 117 17
THIRD YEARFill Sm (sin (11 I [\ Sprny buy our Credits

Studio i 6 Studio i H ,. iiiiiiiSoc Sci Hum 44444 3 Soc Sci, Hum,‘ ,. iiiiiiiiiiiiiiiii 3A l\'1sed Elect i 3 Advtsed Elec iiiiiiiiii 3Core‘ , .. 3 Core‘ ...... i 3(‘ore' 3 51‘3
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FOURTH YEARFall Semester Credits Spring Semester CreditsAdvised Elec, . . , Free Elec.Free Elec. ............. . i i ,. Free Elec.Free Elec. . . CoreECores .............. Core6 ...............Core" Core" .............................................
Minimum Hours Required forGraduation . ........................... 129

Must include one calculus course and may include one computer science course, May not include credit for Math 111.-’ A minimum of four 400 series studios are required with a minimum of three of the four being LAR 400. The four studiosmay be taken at any time during the final six semesters, howex er, no more than one studio may be taken in any semester.Selected from natural, physical, or biological sciences, but not to include math or computer science courses.‘ The University requires 18 hours in social science/humanities area The courses are not limited to any specific departmentbut are to show a distribution between the social sciences and humanities. May include any courses which have humanitiesor social science orientation normally elected from DN 141, DN 142, Anthropology (ANT), Economics and Business (ACC,EB), Foreign Languages (GRK, LAT, FLF, FLG, FLI, FLR, FLS , History (HI), Literature (ENG), Philosophy (PHI),Political Science (PS), Psychology (PSY), Religion (REL), Social Work (SW), Sociology (SOC), and University Studies(UNI).‘ Advised electives are to be selected after consultation with the advisor. They may include studios and core courses from theSchool of Design or courses from the University at large but may not include credit for Art (ART), Military Science (AS,MS), Music (MUS) below 200 level, or Physical Education (PE).5 Each landscape architecture student is required to take a minimum of one entry course in four of the six cores (Graphicsand Communications, Behavior, Environment, History and Philosophy, Physical Elements and Systems, and Methods andManagement). DF 101 and DF 102 satisfy this requirement for the Communications and Graphics Core, DN 141 and DN142 satisfy this requirement for the History and Philosophy Core. In the remaining cores the entry courses are designatedby “2" as the first digit in the course number.Note A student in this program must also take the following which satisfy core requirements DN 221/231, DN 430 (3credits above entry level in Behavior Core, 3 credits above entry level in Environment Core), and either DN 443 or DN 444.‘ In order to receive two degrees from School of Design a student must complete 30 credit hours above the 129 hour requirement. These 30 hours are to include 18 credits in 400 level studio and 12 credits in core courses above those described above.

Brooks Hall
Professor V. M. Foote, Program Director
Assocmle Professors. A V.Cooke,J Wittkamp;AssistmllProfessors‘A Donaldson,J. Keely, C Kicffer
Upon completion of design fundamental requirements, the student selecting the ProductDesign Program elects as a major area of concentration the product or visual design option.The product design option is concerned with all the human aspects of machine-madeproducts and their relationship to the environment. In some areas, this design discipline isreferred to as industrial design. The designer is responsible for the product’s humanengineering, safety, shape, color, texture, maintenance and cost. Product design deals withconsumer products as well as industrial products. In order to achieve these ends, it isnecessary for the designer to involve himself or herself in three major design and researchactivities: man’s behavior; the man-product-machine relationship; the product itself.Areas of investigation include furniture, housewares, appliances, transportation, machinetools, farm equipment, medical electronic instruments, recreational support equipment andothers.

OPPORTUNITIES
Graduates with a Bachelor of Environmental Design in Product Design have career oppor-tunities in three general areas: corporate design offices in manufacturing companies, in-dependent design offices, or governmental agencies.
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PRODUCT DESIGN CURRICULUM
Degree: Bachelor of Environmental Design in Product Design

FIRST YEARFriIISemesler Credits Spring SemesterDF 101 EnvironDesI DE 102 Environ.Des. IISoc. Sci/Hum.‘ . .............. Soc. Sci/Hum.‘ENG 111 Comp.&Rhet. ..Math .. .. .. ..Phy.Ed. ........................................ 1
SECOND YEARFall Semester Credits Spring Semester CreditsStudio . ..................................... 6 Studio- .............................................. 6Nat. Science Elec.‘ Nat. Science Elec.j ....Soc. Sci /Hum. Elec.‘ Soc. Sci/Hum. Elec,‘ .Corer ............... Core‘ .................Phy Ed. . ....................................... 1 Phy.Ed. .............................................. 117 17
THIRD YEARFall Semester Credits Spring Semester CreditsStudio: .............................................. 6 Studio- .............................................. 6Soc. Sci/Hum ‘ .. . Soc. Sci/Hum.‘Advised Elec.‘ , Advised Elec,‘ . ...... . ..CoreG ................................................._
18

FOURTH YEARFall Semester Credits Spring Semester CreditsAdvised Elec.‘ Free Elec.Free Elec. ......... Free Elec.F‘ree Elec Core‘Cores . ............ Coref .CoreG . .......................... Core” ...............
Minimum Hours Required forGraduation .............................. 129'

' Must include one calculus course and may include one computer science course. May not include credit for Math 111.~ A minimum of four 400 series studios are required with a minimum of three of the four being PD 400, The four studios maybe taken at any time during the final six semesters; however, no more than one studio may be taken in any semester.3 Selected from natural, physical, or biological sciences, but not to include math or computer science courses.‘ The University requires 18 hours in social science/humanities area. The courses are not limited to any specific departmentbut are to show a distribution between the social sciences and humanities. May include any courses which have humanitiesor social science orientation-normally elected from DN 141, DN 142, Anthropology (ANT), Economics and Business (ACC,EB), Foreign Languages (GRK, LAT, FLF, FLG, FLI, FLR, FLS), History (HI), Literature (ENG), Philosophy (PHI),Political Science (PS), Psychology (PSY), Religion (REL), Social Work (SW), Sociology (SOC), and University Studies(UNI).Advised electives are to be selected after consultation with the advisor. They may include studios and core courses from theSchool of Design or courses from the University at large but may not include credit for Art (ART), Military Science (AS,MS), Music (MUS) below 200 level, or Physical Education (PE).Each product design student is required to take a minimum of one entry course in four of the six cores (Graphics and Com-munications, Behavior, Environment, History and Philosophy, Physical Elements and Systems, and Methods and Management). DF 101 and DF‘ 102 satisfy this requirement for the Communications and Graphics Core, DN 141 and DN142 satisfythis requirement for the History and Philosophy Core. In the remaining cores the entry courses are designated by “2" asthe first digit in the course number. Note: A student in this program must also take the following which satisfy the core re-quirements: DN 255 and DN 256.‘ In order to receive two degrees from School of Design a student must complete 30 credit hours above the 129 hour require—ment. These 30 hours are to include 18 credits in 400 level studio and 12 credits in core courses above those described above.
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VISUAL DESIGN OPTION
The increasing importance of communication in our society has created a demand fordesigners who have operational knowledge and creative abilities in various visual media. Theelements of this field were historically found in various crafts, skills, commercial andproduction art. These have been integrated into a new design discipline; and the scope ofeducational development includes typography, photography, illustration, printing, produc-tion materials and methods. The applications include publication design (books, pamphletsand brochures), package design, signing and symbol design, advertising design (includingnewspapers, magazines, television and cinema), exhibit and display design. In relation to abroader View of the environment, the discipline includes the development of techniques foranalyzing the visual character of our urban environment and its relation to social andbehavioral functions; also, the exploration of visual means for solving socially definedproblems. Working through a broad range of visual creative experiences, the student willdevelop an understanding of the elements and principles of organization common to allvisual communication.

OPPORTUNITIES
Graduates with a Bachelor of Environmental Design in Product Design with the VisualDesign Option pursue varied careers in professional design offices, corporate design offices,advertising agencies, corporations involved in printing, production, media development andcommunication. Others choose to enter graduate school for continued study in specific areas,both natural and man-made.

PRODUCT DESIGN/VISUAL DESIGN OPTION
Degree: Bachelor of Environmental Design in Product Design/Visual Design Option

FIRST YEARFall Semester Credits Spring Semester CreditsDF 101 Environ.Des.I ............................. 6 DF‘ 102 Environ.Des.II ............................ 6Soc. Sci/Hum! ............. .. 3 Soc. Sci/Hum! ...............ENG 111 Comp.&Rhet. .. . 3 ENG 112 Comp. &Read.Math‘ ...................... .. 3 Math' ........................Phy.Ed. .............................................. _1 Phy. Ed ............................................. 116 17/16
SECOND YEARFall Semester Credits Spring Semester CredilsStudio2 ............................................... 6 Studio2 ............................................... 6Nat. Science Elec.1 ..... 4 Nat. Science Elec.‘Soc. Sci./Hum.Elec.‘ .. .. 3 Soc. Sci./Hum.Elec.‘ .Core‘ .................. 3 Core6 ...............Phy. Ed. .............................................. 1 Phy. Ed. .9 ............................................ _117 1'7
THIRD YEARFall Semester Credits Spring Semester CreditsStudio2 ............................................... 6 Studio2 ............................................... 6Soc. Sci/Hum! . 3 Soc. Sci/Hum.4 ..Advised Elec.6 . 3 Advised Elec.“Cores ........... 3 Core” ..........Cores ................................................. 318
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FOURTH YEARFull Semester Credits Spring Semester CreditsAdvised Elec." Free Elec. ..... ,. 3Free Elec. Free Elect .. 3Free Elec. Core“ ...... .. 3Core" ,.. Core‘i ................................. i, 3Core6 ......................................... _315
Minimum Hours Required forGraduation ............................. 1297

' Must include one calculus course and may include one computer science course. May not include credit for MA 111.-’ A minimum of four 400 series studios are required with a minimum of three of the four being PVD 400‘ The four studiosmay be taken at any time during the final six semesters; however, no more than one studio may be taken in any semester.‘Selected from natural, physical, or biological sciences, but not to include math or computer science courses.‘ The University requires 18 hours in social science/humanities area. The courses are not limited to any specific departmentbut are to show a distribution between the social sciences and humanities. May include any courses which have humanitiesor social science orientation—normally elected from DN 141, DN 142, Anthropology (ANT), Economics and Business (ACC,EBl, Foreign Languages (GRK, LAT. FLF, FLG, FLI, FLR, FLS), History (HI), Literature (ENG), Philosophy (PHI),Political Science (PSD, Psychology (PSY), Religion (REL), Social Work (SW), Sociology (SOC), and University Studies(UNI)." Advised electives are to be selected after consultation with the advisor. They may include studios and core courses from theSchool of Design or courses from the University at large but may not include credit for Art (ART), Military Science (AS,MS), Music (MUS) below 200 level, or Physical Education (PEli" Each visual design student is required to take a minimum of one entry course in four of the six cores (Graphics and Com-munications, Behavior, Environment, History and Philosophy, Physical Elements and Systems, and Methods and Manage-ment). DF 10] and DF 102 satisfy this requirement for the Communications and Graphics Core, DN 141 and DN 142 satisfythis requirement for the History and Philosophy Core. In the remaining cores the entry courses are designated by "2" asthe first digit in the course number. Note: A student in this program must also take the following which satisfy the core re-quirements: DN 415 and DN 416.’ In order to receive two degrees from School of Design a student must complete 30 credit hours above the 129 hour require-ment. These 30 hours are to include 18 credits in 400 level studio and 12 credits in core courses above those described above,

Outstanding professors with a zest for teaching are honored annually at State, addingthrust to the University’s emphasis on excellence.
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SCHOOL OF EDUCATION
Poe Hall
C. J. Dolce, Dean
R. T. Williams, Associate Dean
The School of Education is concerned with the problems of human development from bothpsychological and educational perspectives. With emphases upon the preparation of secon-dary and post-secondary school teachers, counselors, administrators and psychologists, theschool seeks students who are dedicated to the improvement of human beings through educa-tion and service and who are sensitive to the complexity of teaching/learning processes.The School is composed of the Departments of Adult and Community College Education,Counselor Education, Curriculum and Instruction, Educational Leadership and ProgramEvaluation, Mathematics and Science Education, Occupational Education and Psychology.The School also houses a national research center, the Center for Occupational Education.Undergraduate degree programs are offered in agricultural education, education-generalstudies, industrial arts education, mathematics education, science education, social studieseducation, technical education, vocational industrial education, and psychology. In additionto being admitted to a curriculum, all teacher education candidates must meet program andCommittee on Teacher Education requirements for admission to professional education.Professional education courses are provided for those students enrolled in the School ofHumanities and Social Sciences who wish to become teachers of English, social studies,French, and Spanish. Students enrolled in the School of Agriculture and Life Sciences andscience or mathematics departments may double-major in the School of Education and alsoobtain a North Carolina teacher’s certificate.Graduate degree programs are offered in adult and community college education,agricultural education, counselor education, curriculum and instruction, educational ad—ministration and supervision, industrial arts education, mathematics education, oc-cupational education, psychology, science education, special education, and vocational in-dustrial education.Graduates of the undergraduate programs in education receive a Bachelor of Sciencedegree in education and normally qualify for an “A” Certificate to teach in their chosenfields. Graduates of the undergraduate program in psychology receive a Bachelor of Arts inPsychology degree. Graduate programs confer the Master of Science or Master of Educationdegree, and the Doctor of Philosophy or Doctor of Education degrees.Public school sixth-year (intermediate) certification programs are available inagricultural, occupational, and vocational industrial education; curriculum and instructionand supervision; administration; counseling; special education; mathematics and scienceeducation; and school psychology.The modern School of Education building is named Poe Hall. It includes a curriculummaterials center, an instructional materials production center, a computer facility, and alearning assistance center. The building houses laboratories for industrial arts, science, psy-chology, and guidance and testing activities, as well as a children’s play area with an obser-vation room. A closed circuit TV system with a studio has also been designed into thebuilding.
ADULT AND COMMUNITY COLLEGE
EDUCATION

(Also see Agriculture and Life Sciences.)
Poe Hall and Ricks Hall
Professor E. J. Boone, Head of th( Department
Professor R. W. Shearon, Associate Head
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TEACHING, RESEARCH AND EXTENSION
I’rofwsnrs" M Burt, M. Knowles, C Trent, Extension Pro/"(sums W L Carpenter, D George, D L Stormer; AdjunctProfessors J P Leagans, I E Ready Sr, Assomatc Profcssors‘ .l C. Glass, W, L Gragg, J W Wright; ExtenswnA wmulr mePssrrs C. Black, M Brown. P E Dew,D W Smith, stztmgAasnmrite Professors J.M Stewart,E White;4sxixttint Pnifivsom J L Compton, R. A Mabry, K B Segner Ill
The adult and community college education faculty offers instruction at advanced un-dergraduate and graduate levels. Advanced undergraduate courses are designed to supportother departments of the institution, giving students a background in adult and communitycollege education. The department does not have a program leading to a bachelor’s degree.The graduate program is designed to increase the professional competence of adult andcommunity college educators in developing and administering adult and community collegeeducation programs and in conducting scholarly research in the field. See listing of graduatedegrees and the Graduate Catalog.
AGRICULTURAL EDUCATION
Poe Hall
Associate Professor T. R. Miller, Coordinator of Advising
Pmfiw rx EHIU‘III J. R Kirkland, C C Scarborough; Associate Professor C. D Bryant; 4ssistuanrofessor L. R. Jewell;.‘Illjltlut Assistant Pro/lwor W1 R1 Robinson

Agricultural education, in its broadest sense, encompasses areas of study which willenable one to participate effectively in planning, promoting and initiating programs ineducation in agriculture.The department offers a program leading to a Bachelor of Science degree. Programs aredesigned for the teachers of vocational agriculture in the secondary schools, technical in-stitutes and community colleges. For details of the master's degree programs see listing ofgraduate degrees and consult the Graduate Catalog.
OPPORTUNITIES
The demand for agricultural education teachers exceeds present supply. Graduates whoobtain certification in the Bachelor’s degree program generally have a choice of positions inthe Carolinas and Virginia and throughout the nation.

AGRICULTURAL EDUCATION CURRICULUM
FRESHMAN YEARFall Sr 1: (ster Credits SPWW Semester CreditsENG 111 Comp &Rhetoric . H .. .. . 3 ENG 112 Comp.&Reading .................. 3MA 111 Alg &Trig ................. . . 4 MathElective“ .. H H .History Elective .. .. .. .. . . H 3 P0 or ANS Elective ...............Ag. Elective . . . ...... .. 3,4 BS 100 Gen. BiologyED 102 Obj in Ag Ed. . H .. .. 1 Physical Education .. .. H ..Physical Education . .. 115 16SOPHOMORE YEAR

Frill S: NIL stcr Credzts Sprn g Sen (sterFree Elective .. .. , . .. . . .. .. .. .. . 3 BAE 211 Farm Machiner) .........EB 212 Econ. of Agr. (r “B”Elec. in Agr. ............EB 201 Economicsl 3 CH 103 Gen Chem [1 .CH 101 Gen Chem I .. 4 ED 313 Cont,\'o Ag. .. ........... H 3Plant Sc Elective‘ . . 3, «1 SOC 241 Rural Soc. USA orAg.Elccti\c 1.1.. l. .. ,. ,. ,. ,. .. .. ..3,4 SOC 202 PrincfSco ... .. .......... .1 3Physical Education . H . ..... 1 Ph)sical Education . .. H . . ........ . ._117 19 17
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JUNIOR YE ARFull Stmestel Credits Spmu Semestrr CreditsBAE 201 Shop Practices . SSC 200 Soil Science .. ..... 4Ag Specialtv”’ .. . 3, 4 Lit Electixe . 3ED 344 School&Societ\ ,,,,,,, . 3 PSY 476 P51 of Ad Dex orPSY 30-1 Educational PS\ .. 3 PSY 376 Human Gro &De\ 3Free Electixe , . 3 Ag Specialm"’ 3, 4"A’ or “B" Elective Speech Elective 31nAgriculture““ . . .3,4 ED 490 Sr Seminar,AED . . .. 11'1 I9 17-18
SENIOR YEARFull Semester Crcdzts Spm Semt "(Pr CreditsED 431 Improving Reading in Secondary Humanities Electixe“"’ 3Schools . ..... . .. .. .. . 2 Ag Specialty‘” . 3ED 411H Student Teaching in Humanities Electiie“‘” 3Agriculture . .. . . .. .. . 8 Pol Sc. Elective 111111111 3ED 412H Teaching Adults 2 Free Electixe 3ED 413H Planning Ed. Prog. ,,,,,,,,,,,,,,,,, 2 15SOC 416A Research Methods . .. . . . 31" H urs Required for Graduation . . .130

' Includes courses in Crop Science, Horticulture or Forestry" Select from MA courses above MA 111 level or computer sclence"‘ These three courses, when related to other ALS courses, should total a minimum of 12 semester hours for a “specialty"in ALS“" Select from “A" or “B" electives in agriculture and related to ‘specialty " Consult Undergraduate Catalog for l‘stingof “A' and “B" courses in School of Agriculture and Life Sciences““' Humanities electix es should be selected from the fine arts, philosophy, history, llterature, languages and or rel1gion.
COUNSELOR EDUCATION
Poe Hall
Professor W. E. Hopke, Head of the Department and Coordinator of'Adm’sing
Profiwn Emeritus C. G, Morehead,Assor-m!e Professors L K. Jones, E C. Talley Jr., Asslstunt mers "ms E R Gerlcr,D. C. Locke J G. McVa)‘ I'zsilnngssistrn tProfessor T H Stafford Jr, Arl‘ int/AHistuntPrnt} “on" R H Massengill,C. L. Quinn
The department offers work leading to graduate degrees (see listing of graduate degreesoffered) with a major in Counselor Education. The degrees are designed to prepare in-dividuals for counseling and student personnel positions at various levels in elementary andsecondary schools, junior and community colleges, trade and technical schools and institutes,other institutions of higher education, and community agencies. For further informationconsult the Graduate Catalog.
CURRICULUM AND INSTRUCTION
Associate Professor B. M. Parramore, Hem] ofthe Department (1 21d Coordinator ofArInis-z'ng
Coordinators of AdvisingEnglish Ellyn/[lion T. N. Walters and L J Butts,Morlrrn Fort/[1n Lam/n zt/r Erlmu/zrnr B. M ParramoreRun/1m; Elli/(Ilflllll B J FoxSorml SI 1111’s Erlmulmn C W Harper, Jr;Spa-fol Erlmulmn. C L Cr ssland.
FaCUIly’AlljlnNI I’V‘njisxnr‘ T L. Roundtree Assmm/r Profusor» L J Betta C W. Harper Jr , T N Walters, AssorrmProfessor E'mrnlus P J Rust; [Isms/uni Pro/(ssorv C L. (‘rosslaan B J Fox, T S Hassellning, M D Sicdowilssismnl Prof“ or Emrrltus K A Mc('utchcn, IIIIJIIHI Asszslonl Professor L G Aulirecht
The Department of Curriculum and Instruction offers general courses required for allteacher educational programs. It also offers social studies education and English, French,and Spamsh education for teacher certification.
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OPPORTUNITIES
Students earning a degree in this program generally have the same options as graduates ofrelated programs: teaching in secondary schools, graduate study, or employment ingovernmental and private agencies involved in formal or non-formal education.

GRADUATE STUDY
The Department of Curriculum and Instruction offers graduate programs designed toprepare directors of instruction/curriculum development and the teaching-learning process.See listing of graduate degrees offered and consult the Graduate Catalog.

SPECIAL EDUCATION
Asszstant Professor C. L. Crossland, Coordinator ofAdrisz'ng
Awulm tl’nfr \er T S Hasselbring;Anislm l ProfessorEnnnruh K A Mcf‘utchen
The program in special education is designed for educators who wish to pursue advancedstudy relating to the learning problems and the education of children and youth. Thisprogram offers a general background in all areas of exceptionality, intellectual, physical andemotional, with specialization in mental retardation and sensory impairment. There is no un-dergraduate program in this field at North Carolina State University, but graduate degreesare offered. For further information consult the Graduate Catalog.
EDUCATIONAL LEADERSHIP AND
PROGRAM EVALUATION
Profissor C. J. Dolce, Coordinator ofAdm'sz'ng
Awu-mh Pror'rswr B G Beezer; Asszslnnl Pr‘qflss‘nm. J J Dawes R C Sero“, R. T. Williams: Adjunct AsszslantPnfimwr F S Romero
There is no undergraduate program in this field. Graduate programs in Educational Ad—ministration and Supervision are individually designed by the student in consultation withthe program staff (see listing of graduate degrees offered). These programs prepare the stu-dent for a variety of administrative, supervisory and policy-making roles in public schools,higher education, and other education agencies. For further information, consult theGraduate Catalog.
INDUSTRIAL ARTS EDUCATION
PoeHall
Assoczate Professor T. E. Young, Coordinator ofAdrisz'ng
mel um V En ( Mr I. Hosteller, D W Olson, :1 many life Profissur‘ R E. Wenig; {war In! Profesmrs W. L. Cox Jr., R. TTrmlcr

Industrial arts comprises that area of education which concerns itself with materials,processes and products of industry, including the graphical presentation of these. It is con-cerned with a study of changes made in materials to make them more useful and withproblems related to these changes.The industrial arts education curriculum performs the function of preparing teachers andsupervisors of industrial arts for secondary schools.
OPPORTUNITIES
The graduates of the industrial arts program find opportunities for employment in thepublic schools. See listing of graduate degrees offered and consult the Graduate Catalog.
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INDUSTRIAL ARTS EDUCATION CURRICULUM
FRESHMAN YEARFalISemester Credzts' Spring Semester CredusIA 111 Intro1to Industrial Arts 1 11 . .. 1 IA 122 Metal TechnologyI 11 1 . . .1 3E 101 Engineering GraphicsI ,,,,,,,,,,,, 1 2 SOC 202 Prin of Sociology .1 11 11 .1 1. 1 3IA 115 Wood Processing11 11 11 1 1 1 1 3 MA Elective ......... .1 3MA 111 Algebra and Trigonometry . 1 11 4 ENG 112 Composition and Readmg 1 3ENG 111 Composition and Rhetoric 1111111111111111 3 Humanities or Soc Sciences . . . 11111 3Phys1calEducat10n 111111111111 1 1 11111 1 Ph_\s1cal Educat1on .1 .1 11 1 114 16
SOPHOMORE YEAR

Fall Semester Credits Spnnq Semester Credits1A 231 Industrial Arts Design . . 3 IA 246 Graphic Technology 1 1 11111 3CH 111 Foundations of Chemistry ............... 4 FY 221 College Physics 5ENG Literature Elective 1 . . . 3 PSY 304 Educational Psychology 1 11 .1 1 .1 .1 3Economics Elective 111111111111111111 1 1 11 1 1 3 ED 242 Intro to Teaching Ind Arts '3IA 233 MetalTechnologyII 11111111111111111 3 Electne 1 1 1 3Physical Education . . ...... 1 Phys1cal Educat1on .1 11817
JUNIOR YEARFall Semester Credits Sprmr; Semcstrr CrclhlsIA 359 Electr1calTechnologyI 11 1 3 ED 362 (‘urr & Methods inPSY 36 Human Growth & Development 1 11111111 3 Industrial Arts 4IA 351 General CeramicsI 1 . . 3 IA 368 Technical DratxingII 3ED 344 School and Society . 111111111111111111 3 IA 364 W ed Processing II 3Electi\es 1 1 111111111111111111111 3 IA 360 ElectricalTechnolog) II 315 Electhe Speech 1 1 1 316
SENIOR YEARFall Semester Credits Spring St n eer r (“rt :1 ls’ED 473 Student Teachingin Ind Arts .1 1 8 ED 451 Improxing Reading in SecondaryED 479 IndustrIal Arts Laboratory Schools .1 1 1 . . 2Planning 11 1 1 . . . 3 Elect1ves 3IA «176 Power Techno] g\ 111111 1 11 11 1 3 Political Sc1ence or IIlstor) . 314 IA IX Mrdern Industries 1 'lH imamtles )I' S)c1 Sci 31"

Hours Requlred for Graduation . 1127
To be certified for Middle Grades, Occupational Education students are advised to elect ED522 Career Exploration and ED 524, Occupation Informat1on.
INDUSTRIAL AND TECHNICAL
EDUCATION
Poe Hall
Professor D. M. Hanson, Com‘dinufm' ofArlzvz'sing
Prrgfimsannunh/s J T1Nerden As mum Pro/Issur F S Smlll‘l,llahlhlll/l/Pl'f/lbs‘flr W M Parker,T (' Shnchr.
The Industrial and Technical Education program offers curricula to prepare teachers,supervisors and administrators for the public schools, area vocational schools, communitycolleges and technical institutes. Complete four-year curricula in vocational industrialeducation and technical education lead to the Bachelor of Science in education. The curriculaare planned to provide students with broad cultural and professional backgrounds to paralleloccupational experience.The program offers graduate degrees (see listing of graduate degrees offered). For furtherinformation consult the Graduate Catalog.
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VOCATIONAL INDUSTRIAL EDUCATION
The curriculum in vocational industrial education is designed to prepare vocationalteachers for the secondary schools, area vocational schools and post-secondary schoolvocational programs. Upon satisfactory completion if the curriculum the graduate isqualified to teach in any of the aforementioned vocational areas.

OPPORTUNITIES
Graduates of the vocational industrial education curriculum have a wide selection of em—ployment opportunities. The rapid growth of the vocational programs in the secondaryschools in all fields has created an urgent demand for vocational teachers. A student mayqualify for teaching positions in introduction to industrial education, trade preparatorytraining and industrial cooperative training in these fast-growing programs in the secondaryschools. Other opportunities include teaching in the area vocational schools, in industry andin the post-secondary schools.

VOCATIONAL INDUSTRIAL EDUCATION CURRICULUM
FRESHMAN YEARFUHSt mester Credits Spn’na Sen uter CreditsED 100 Introduction to Industrial History Elective . . .. ,. , .. 3Education . . .. .. .. .. H 2 ENG 112 Composnion and Reading . ...... 3ENG 111 CompOSition and Rhetoric . .. . 3 MA 122 Math of FinanceMA 111 Algebra & Trigonometry .. .. ..3—4 or Mathematics Elective ............... 3or Drafting Elective .. . . ..................... 3-4MA 11.3 Introduct‘on to Contemporary PhySical EducationMathematics ElectiveCH 111 Foundations of Chemistry . . . 4or ElectivePhysical Education . . .. . . 113 14
SOPHOMORE YEARHill St master (‘rutits Spring 3( mmtcr CreditsPhysics Electnc . . . 3 4 SOC 202 PrinCiples of Sociology .............. 3Speech Elective .. . . .. . . ..... .. 3 EB 1201 Economicsl .. .. .. . .......... 3PS .201 The American Governmental ED 305 Analysis of Technical EducationSy stem . . . .. 3 Programs & Course Construction ....... . 3PhySical Education . . . . .. .. 1 ED 327 History & Philosophy of IndustrialElectiws . 6 &Technical Education . ......... . . 316 17 PE 280 Emergency Medical Care andFirstAid .. .. 2Physical Education .. . ......... 1Elective .. .. . . .. . H . .. ,. H. 318

JUNIOR YEARF‘il Si n t\I(I‘ Cruiits Sprii I Se it utu‘ CreditsED .344 School &Society . .. H .. .. 3 PS\ 376 Human Groyy th and Development . 3IE .355 Introduction to Occupational ED 42:) Organization of Related StudySafety & Health . . . .. ,. . 3 Materials in Vocational EducationED 421 Principles & Practices in orIn lustrial Cooperative ED 405 Industrial and Technical EducationTraining Shop & Laboratory Planning ....... 3or ED 440 Vocational Education ...... 2ED 400 Industrial & Technical ED 422 Methods of Teaching VocationalEducation Shop & Laboratory Industrial Technical Education . . 3Planning . .. . .. .. .. .. 3 ED 463 An Introduction to InstructionalPSY .304 Educational Psychology .. . 3 Media ,. .. . ,. . ,3ED 420 Principlesof Guidance . . 3 Elective ..... .. .. .. .3Elective . .. ,. . .. . 3 1718
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SENIOR YEARFall Semester Credits Spring Semester CreditsED 444 Student Teaching in Voc. Economics Elective .. .. .. .. .. 3Ind /Tech. Educ ................... 8 Sociology Elective .............................. 3ED 457 Organization & Management of English Elective 1 1 1 ., 1 ., 3Youth Club Activities 1 1 H ........ 3 Elective ......................................... 6ED 496 Senior Seminar in Education iiiiiiiiii 3 1514 Hours Required for Graduation ., i ,. ,,12"
Nelve hours of electives must be selected in accordance with the student’s area of specialization and with the approval ofthe adviser The remaining hours may be taken as free electives
TECHNICAL EDUCATION
The curriculum in technical education is oriented toward preparing instructors within awide range of teaching technologies and is closely coordinated with existing engineeringcurricula. A student enrolling in the technical education curriculum may specialize to someextent in areas related to interest and/0r previous work experience. Admission to thetechnical education curriculum is limited to students demonstrating proficiency in a givenapplied technology, is, electrical, electronics, mechanical, etc.

OPPORTUNITIES
Employment opportunities for technical education graduates include teaching in the ex-panding community college complex, technical institutes, area vocational schools and withinindustry as instructors and coordinators of training programs. The growth of technicaleducation in the nation and the large number of new technical education facilities being constructed will require an increasing number of instructors to staff teaching positions.

TECHNICAL EDUCATION CURRICULUM"
FRESHMAN YEAR

Full ScmesIPr (‘rp 111.5 SIII‘HII/S(I1f‘ (U ('n I Is
CH 101 General Chemistryl , .. , 4 E8 201 Economical 3ED 100 Introduction to Industrial ENG 112 Composition and Reading 3Education .1 H ., .i .. . , 2 MA 102 Analytic Geometry andENG 111 Composition and Rhetoric , , 3 (‘alculusl . .. .. .. 4MA 111 Algebra and Trigonometry i 4 PS 2(1 The American GovernmentalPhysical Education 1 .1 .i 1 1 System . .4 .. 314 Physica Education 1I I

SOPIIOMORE YEARFall Semester (‘rrrlilx S/n'm/ Sr u M: r ('n lils‘
E 101 Engineering Graphicsl . 1 2 PSY 200 Introduction to Psychilogy .3English Electiye .i ., ......... ., , 3 P1 208 General Physics orMA 201 Analytic Geometry & PY 212 General Phwics ., .. ., 4. .. I(‘alculusll ,. H ., ., , , 4 Elcctiws” . . , , 6FY 205 Gcncral Physics or Phwical Education . .. , 1FY 211 GeneralPhysics i ., , , , ., , 4 11Physical Education . . . .1 ,. .1 , 1I I

.11 NIOR YEARFrill SI nicxlrr ('rrrl’l: Him; I] Sr :1 I Irr (‘r (I Is
ED 327 History & Philrsophi‘ of ED 31 Analysis 11‘ thhniuil EIIULdLImIndustrial & Technical E(IU(‘al.1( n 3 Programs & (‘4 ursc (‘nnsiructir n 3PSY 301 Educational Psychology ,1 SOP 2 3 Work ()u ipzitions LIFHISOP 202 Principles of Sociology .1 ProfI‘HSIOI‘I‘i 1 .‘1Electives" ., ., , , ,1 6 Eltctiics" , . $1
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SENIOR YEARFall Semester Spring Semester CreditsED 405 Industrial & Technical Education ED 444 Student Teaching in Voc.Shop and Laboratory Planning 3 Ind/Tech. Education . .. 8ED 422 Methods of Teaching Vocational Electives" _7Industrial/Technical Education 3 15Electives“ 315 Hours Required for Graduation .............116
‘ Students will be expected to demonstrate proficiency in the applied technology of his or her choice—may be fulfilled bytechnical institute training or selected courses in addition to those required for the degree.“ Minimum of 27 hours of elective courses must be selected from engineering, engineering sciencu, physical sciences, etc.,in accordance with the student's area of specialization and with the approval of the adviser. Remaining hours may betaken from free electives.
MATHEMATICS AND SCIENCE
EDUCATION
Poe Hall
Professor H. E. Speece, Head of the Department and Coordinator of Advising
Professors: N. D. Anderson, Li M. Clark, J. R. Kolb; Associate Professors: R. D. Simpson, W. M. Waters Jr., L. W. Watson;Associate Professor Emeritus: H. A. Shannon; Adjunct Assistant Professors: R. R. Jones, C. M. Meek; Visiting AssistantProfession E. G. Blakeway
The Department of Mathematics and Science Education offers a program for preparingundergraduate students as teachers of mathematics and science. The programs are designedto provide a broad background in the natural sciences, social sciences and humanities; depthin mathematics or an area of science; and the development of professional competenciesneeded by teachers entering the schools of today. The depth of preparation will enable stu-dents to pursue programs of graduate studies. (See listing of graduate degrees offered andthe Graduate Catalog.)

OPPORTUNITIES
The demand for qualified mathematics and science teachers in our schools and collegesprovides opportunities for mathematics and science education graduates. Developments inthe schools and in our society accentuate the importance of preparation and competence inteaching, and this is reflected in increased salaries, opportunities for graduate study andprofessional advancement.

MATHEMATICS EDUCATION CURRICULUM
FRESHMAN YEARFall Semester Credits Spring Semester CreditsENG 111 Composition & Rhetoric ................ 3 ENG 112 Composition & Reading ................. 3PHI 201 Logic ....................... 3 MA 201 Analytic Geom. &Ca1c.II .. 4MA 122 Math of Finance ...... . 3 History Elective .................... .. 3MA 102 Analytic Geom.&Calc.I 4 THuman/Soc.Sci.elective ......... . 3Physical Education .............. .. 1 Physical Education ............. .. 1ED 101 Orientation .............................. _0 CSC 111 AlgorithmicLang.I ..................... 214 OrCSC 101 Intro to Programming ................... 316-17
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SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 202 Analytic Geom. & Calc. III ............... 4 Math elective ...................................... 3‘Science .. 4 *Science ...... . 4ENG Literature elective .......................... 3 ST Elective 3-4MA 114 Introd. to Finite Math ED 203 Intro. to Teaching Ma./Sci. ....... 3with Applications ........................ 3 ED 203L Intro. to Teachfig MafSci. Lab. . 0THuman/Soc.Sci.elective . .. 3 Speech elective ................ . 3Physical Education _1 Physical Education . 118 17-18
JUNIOR YEARFall Semester Credits Spring Semester CreditsED 101J Orientation 0 ED 101.] Orientation 0MA 403 Intro.toMod.Alg. 3 MA 408 Found.Euclidean Geom. . 3PSY 304 Educational Psychology 3 ED 344 School&Society . 3ED 451 Improving Reading in Secondary MA 433 History of Mathematics ............ . 3Schools ................................... 2 ”Supportingelective . 3“Supportingelective .. 3 THuman/Soc. Sci. elective ............ . 3THuman/Soc. Sci. elective .. 3 PSY 476 Psych. of Adoles. Dev. 3Elective ............................................ _3 1817
SENIOR YEAR

Fall Semester Credits Spring Semester CreditsfiED 495 Sr. Seminar in Ma./Sci. Ed. .............. 2 "Supporting elective ................................. 3HED 470 Methods of Teach.Math 3 MA 405 Introd. to Linear AlgebrafiED 471 Stud. Teach. in Math ..................... 8 and MatricesfiED 472 Dev. &Sel.’1‘ea. Mat. Ma. ................. 2 THuman/Soc. Sci.elective ........15 Elective ............... ....Elective ............................................ _315
Hours Required for Graduation ............. 130

’ Science must be 2—semester sequence in chemistry or physics.“ Supporting electives must be an approved sequence in science, math, computer science, statistics, economics, philosophy,history of science, sociology, psychology.TThe humanities/social sciences electives must be chosen so that 6 hours are in humanities and hours are in the socialsciences. Humanities include: philosophy, religion, literature, fine arts, history, or foreign languages. Social sciences in-clude: economics, sociology, anthropology, political science, psychology and geography.fiThese courses are taken as a block in the professional semester.
SCIENCE EDUCATION CURRICULUM

FRESHMAN YEARFall Semester CreditsENG 111 Composition &Rhetoric ..MA 102 Analytic Geom. & Calc. IlorMA 112 Analytic Geom. & Calc. A .................. 4CH 101 Gen. ChemistryI .......Humanities/Soc. Sciences2 ....Physical Education ........... .ED 101 Orientation ................................. 0E

Spring Semester CreditsENG 112 Composition&Reading ................... 3MA 201 Analytic Geom. KLCachI| ................. 4orMA 212 Analytic Geom.&Calc. B .................. 3CH 103 Gen. Chemistry II .......................... 4orCH 107 Prin.Chem. ................................ 4Biological Sci. elective H .. 4Physical Education ................................... 115-16
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SOPHOMORE YEARFull S( inmlrr Credits Swing Semester CreditsPY 211 General Physics . . 1 1 4 FY 212 General Physics .............. 4Speech electwe 1 , , ., ., 3 ED 203 Intro Teaching Math /Sci ................. 3Requ1red science ., , .. 3 ED 2031. Intro Teach Math /SciElectne , .. .. , H ,. 1.,3 Lab .., ......Phy'ucal Education 1 .. . .. . 1 Humamties Soc Sci.Humanities Soc Scl .4 ., 3 Physical Education ,,,,,17 Required science‘ iiiiiiiiiiiiiiii
JUNIOR YEARFull St ml sir r ('rerlils Slum]; Semexfr r CreditsPSY 304 Educational Psychology ............. 3 ED 344 School and Soc1et3' ...................... 3Humanities Soc Sci , .. .. 3 Humanities/Soc Sci.- s. 1Required science‘ 1 ,. .... 7 Required science‘ 1 .13111321 Ancient&Med Science ,1 PSY 476 Ps3ch Adol. Development .or H i ' ED 451 Improving Reading in SecondaryH1322 RiseofModernScience .. ,. ,. H .3 Schools ... .. 2or 17PHI 340 Philosophy of Science 1 1 . 1 1 _316
SENIOR YEARFull Sf nus/tr Cruiils S/Irmy/ Sums/er CreditsED 475 MethodsofTeach.Sci. ,,,,,,,,,,,,,,,, 3 Humanities/SocialSci’ H 1 1 .. 6ED .176 Student Teachingin Scii 1 8 Electhes .................. 6ED 477 Instructional Materials In Science 2 Required science‘ iiiiiiii 5ED 1195 SLSem in Math Sci Ed. .............. 2 1715 Hours Required for Graduation 129

Required of those specializing in Chemistr3 or Physics,To be selected as follows from the Humanities and Social Sciences:One course in history .................. . .................................... 3 shOne course in literature ...................................... 1 3 sh.Tuo additional courses from any of the follmting humanitiesFine Arts, Foreign Language History, Literature, Philosophy Religion 1 6 shThree courses from any of the following social sciences:Anthropology, Economics, Geography, Political Science Sociology,Psycholog3 ........................................................................ 9 sh' Students ma3 elect to take PY 205 and FY 208 or PY 201, 202, and 2031n lieu of FY 211 212.Students are required to take a minimum of 27 semester hoursIn one of four areas of specialization (biology, chemistry,physics, or earth science).These courses are taken as a block in the professional semester (offered only during the fall semester for Science Educationstudents),
SCIENCE EDUCATION SPECIALIZATION REQUIREMENTS (27 hours)
BIOLOGY SPECIALIZATION:Survey of Plant LifetBO 200) ...................... 4 MA 202 Analytic Geometry & CalculusSurvey of Animal Life (Z0 201) .................. 4 III ....................................... 4Introductory Organic Chemistry (CH 220) Earth Science Elective 1Genetics (GN 301 or ON 411, 412) .............. Chemistry ElectivesEcology (BO/Z0 360) 4 EARTH SCIENCE SPECIALIZATION:SfaZiréghMécizlofgltzgjygi/I;)401) .................. 4 GY 101 General Physical Geologyor ‘ CY 110 Physical Geologyv , , _ Laboratory ............................. 4\ertebrate Plasmlom (Z0 421) .................. 3 4 GY 201 Historical Geology GY 210Cell Biology (ZO/BO 414) H1stor1cal Geol. Lab 4MY 201 Atmospheric EnvironmentCHEMISTRY SPECIALIZATION: 0“MY 311 Physical Climatology .................... 3Organic Chemistry ----------- PY 223 Astronomy 3Analytic Chemistry --------- MSE 200 Introduction to thePhysical Chemistry ........................... 4 Marine Environments ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3
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Earth Science Electives . . .. .. 10 FY 203 General Physics . . . .. . . . 3 4MA 202 Analytic Geometry &PHYSICS SPECIALIZATION Calculus III ......... . .. .. . 4FY 223 Astronomy 3 Earth Science Elective . . . 3FY Introduction to Modern Physics Phigicq Mathematics Electives 13 14or
OCCUPAHONALEDUCAWON

ssocia te Professor J. R. Clary, Head of the Department and Coordinator ofA (Iris z'ng
Pr'{fi\hl)r8.' J K Coster, D M. Hanson, mecssors Emcntz I Hostetler, J B Kirkland. J. T. Nerden, D W. Olson C FScarborough; Awmde Prufcssors C D Bryant, T R Miller. S. Smith, R E \\ enig, T B Young, Assn/(mlPrufwwrs‘: W L Cm Jr., L R. Jewell, R L Nun ey, W M Parker, T (‘ Shore Jr., R T. Troxler, Ari HH‘! «sis! nlmeeswr W. R. Robinson

Occupational education involves a study of the occupational structure of society, man-power requirements, and the functions of vocational education. There is no undergraduateprogram in occupational education. However, undergraduate courses are offered which support vocational education programs. The Department of Occupational Education offersprograms which lead to graduate degrees (see listing of graduate degrees offered). Forfurther information consult the Graduate Catalog.
PSYCHOLOGY
Poe Hall
Professor P. W. Thayer, Head of the Department and Coordinator ofAdMsnzg
Profustlls H.M.Corter,J W.Cunningham,D W Drewes,T E LeVerc,H G Miller S E \'e\\ man, R G Pcars;n,B V\Westbr00k;Pr/{tr1s ors Emtrztz K L Barkle),J. Johnson,ArlenI(t Pro/Essa?" R. \V Oppenheim,Ass~r 'IIIII Prq/(ss‘ul‘J L Cole, J. E R. Luginbuhl, D H. Mershon, M H Pitts, R Rawls J Smith, J L \VaSIk; Aissm-mlt Pl‘l_fl\slll‘Ementus J W. Magill, Album! Ass-ovum Pro/29mm B C Hall, H. F Carder, J L. Howard, B A Norton, M N Wicbc,Asst. hm! Professors: D L Chmielenski, V G. (‘owgelL P D Green, J W. Kalat K. W Klein, L A. Makoid, L S Ta\l)r,ArljilrzetAshstlnlProfessors A Gabe, J L Howard, C L Kronbcrg, L D Si ber J Thcison Jr

Psychology is one of the basic university disciplines. Mastery of some of the knowledge inpsychology is necessary to practitioners in education, health, social service, social sciencesand managerial professions.The Department of Psychology also offers graduate programs (see listing of graduatedegrees offered). For further information see the Graduate Catalog.
OPPORTUNITIES
Students holding the bachelor’s degree in psychology and wishing to apply their psychological studies in a professional capacity generally continue their education in a graduateprogram such as clinical or experimental psychology, or in such fields as law, medicine,business, social work and a variety of other fields. Students in psychology may also choose toenter business or government, often without further training beyond the bachelor’s degree.

UNDERGRADUATE PROGRAMS
There are currently three different programs for undergraduate majors in psychology: theGeneral Option (PSY), the Human Resource Development Option (HRD), and the Experimental Option (PEO). Each of these programs emphasizes different aspects of the studyof psychology. The following sections provide separate descriptions of these three programsand their current requirements.

PSYCHOLOGY: GENERAL OPTION
The General Option is suitable for those students who wish to study psychology, in order tolearn principles of human behavior which they can apply to other fields of endeavor. This
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program is oriented toward the student who wants a broad understanding of the types ofproblems with which psychology is concerned and the ways in which psychologists approachand attempt to solve these problems. Curriculum requirements in the General Option aresufficiently flexible for students to concentrate, if they wish, in another area of study as wellas psychology, and thereby prepare themselves for a variety of careers or professionalgraduate programs. By wise choice of elective courses a student can prepare for medical,legal, business, or education graduate training, while at the same time acquiring a basicbackground in the social sciences.Unless a student requests admission to the Experimental Option or the Human ResourceDevelopment Option, he/she is considered to be in the General Option.
REQUIREMENTS

I. Major Area CoursesPSY 200 Introduction to Psychology . .PSY 300 Perception .. . . ..PSY 310 Learning and MotivationPSY 320 Cognitive Processes ..... . .PSY 412 Psychological Research Applied to Current Problemsor PSY 210 Psych. Analysis Applied to Current Problems . . ............... . ................. 3PSY 491 Research Methods in Psychology ............PSY 492 Seminarin Psychology .. .1 .............Psychology Electives (any two additional PSY courses)
II. Mathematics and Science CoursesMathematics twocourses) .. 1ST 311 Introduction to Statistics ......BS 100 General Biology (4)or BS 105 Biology in the Modern World (4) ........... i ............................... . 4Natural Science (two courses) .............

III. Humanities and Social SciencesEnglish Composition (ENG 111 and 112)‘ .Literature (two courses) ..... .History (two courses)' ........Philosophy (two courses) ......Sociology“ ...... i i ..Social Science (three courses)' ,.
IV PhysicalEducation .................................
V ElectivesAdvised Electives ............... ..Free Electives .............. . ......

Hours Required for Graduation ........................................ . 124See Notes on Requirements that apply to all options in Psychology.
General Option Curriculum Display

FRESHMAN YEARFull S( malt r Credils Spm‘nq Settles-(er CreditsMathematics . Mathematics ...................................... 34English 111 .......... English 112 .............Biological ScienceHistory ...........Social SciencePE
PSY 200 Intro. to Psych. .History .....Elective .. ......PE ................................................... 1
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SOPHOMORE ‘1 EAR
Full Suneskr Credxls SIII‘ng Semtslei CreditsPsychology Electhe PSY 300 Perception 3or PSY 210 Psy An App Natural Science ,,,,, 113~4Cur Prob.) . .1 1 3 Elective 3Natural Science ................. 3 4 Statistics ................ . 3Literature . 3 Literature 3Sociolog\ ........................... 3 PE .1 1Electi\e(Ad\ised) . . 1 3 1617FE ...................................... 116-17

JUNIOR YEARFall Semesn 1‘ Credits Slll‘llll SPIII(\’L7‘ CreditsPSY 310 Learning ........... 3 PSY 320 Cognition .1 3Philosophy . 3 PSY 491 Res Meth. in Psy 3Psychology Electiie .1 11 .1 1 3 Social Science 3Elective(Ad\ised) 3 Electlve Adrised . 3Electhe .1 3 Elective Ad\ised 1 315 15
SENIOR YEARFall Sen Ester (‘rerhlx' Spr 11/] Sen (slu‘ (‘rulitsPSY 492 Seminar . . . 3 PSY 412 Psy Res. App1 Cur1 ProbPhilosophy 111111111111111111111111111111 3 (or Psychology Electixe 3Social Science . . .1 .. ..... .1 3 Elective (Adx ised 3ElectixelAdvisedl ..... 1 . 3 Electhe Adused 3Elective Advised) 1 3 Electi\e Adused) 315 Electi1e 31")

Mimmum hours re wired for graduatlon 1 . .. .124
PSYCHOLOGY: HUMAN RESOURCE DEVELOPMENT OPTION
The Human Resource Development (HRD) Option is designed to provide a groundwork ofskills and experience for students who wish to enter human service careers with a B.A.degree. With appropriate curriculum modifications the program can also provide a soundbackground for students who wish to go into advanced degree programs in psychology,management, personnel, social work, counselling, guidance, education, and other areas. Stu-dents interested in graduate school should confer with their advisers, in order to plan an ap-propriate course of study.The HRD Option focuses on enabling students to gain direct experience in the areas inwhich they would like to work. HRD students devote a semester to learning principles andskills related to working with human problems, and subsequently each HRD student spendsa semester working full—time in a job related to his/her own area of interest.The HRD Option accepts 20 students each year. Interested students can apply for admission to HRD during their sophomore or junior year. Further information and applicationforms are available in the Psychology Department Office.

REQUIREMENTS
I Major Area CoursesPSY 200 Introduction to Psychology 1 3PSY 3:30 Interviewingand BehaxiorOhservatiori Skills. .. . .1 .1 1 ,1 .1 4PSY 351 Instructional Skills . lPSY 352 Organizational Skills ,. 1 4PSY 491 Research Methods in Psychology 3PSY 492 Seminar in Psychology 3PSY 493 Special Topics in Psychology 1 4PSY 195 Human Resource Development Practicum 1 . 833II Mathematics and Science CoursesMathematIcsltwocourses) 1 1 .1 1 .1 1 , 1 .1 . ,1 68ST 311 Introduction to Statistics .1 . 11 .1 . .1 .1 . . 1 . 1 . . . 3
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BS 100 General Biology (4)or BS 105 Biology in the Modern World (4) . 4Natural Science (too courses)
lll Humanities and Social Sciences‘English Composition (ENG 111 and 112)‘Literaturc(twocoursesl ..History (two courses)‘3Philosophy (to 0 courses)Sociology“Social Science (three courses)g ,.SP 110 Public Speaking .......................................
[\K Physical Education ................
V ElectivesAdvised Electix esFree Electi\ es .................................................................................. 1227-30

Hours Required for Graduation 125
See Notes on Requirements that apply to all Psychology options.
Human Resource Development Option Curriculum Display

FRESHMAN YEAR SOPHOMORE YEARCri Hrs Cr. Hrs,
PSY 200 Introduction to Psychology ................ 3 Natural Science (two courses) ........................ 6-8Mathematics twocourses) Statistics(one course) . 3ENG 111, 112 Composition(twocoursesl Social Science(three courses) . 9Historyltwo courses) . . ........... Philosophy(onecourse) ........... i 3Sociology (one course) ............ English Literature (two courses) .. . 6Biology one course) .. Elective (one course) ...... . . . 3Elective (one course) 111111 Physical Education ............................. .. 2Physical Education ................................ 233

JUNIOR YEAR
Fall St mmter Cr Hrs Spring Semester Cr. Hrs.SP 110 Public Speaking .. .............. . . 3 PSY 493 Special Topics inPSY 350 Interviewing Behavior Obser. Psychology ................................ 4Skills .. i iiiiiiiiiiiiiiiiiiiiiiii 4 PSY 495 Human Resource DevelopmentPSY 351 Instructional Skills .................... 4 Practicum ................................. 8PSY 352 Organizational Skills , ................. ._4 E5

SENIOR YEARCri Hrs.PSY 491 Research Methods in Philosophy (one course) ............................... 3Psychology ....... . ................... 3 Electi\'es(eight courses) . aPSY 492 Seminarin Psychology .................. 3 33
Minimum hours required forgraduation ............................... 125

PSYCHOLOGY: EXPERIMENTAL OPTION
Experimental psychology is concerned with the systematic analysis of the behavior oforganisms, and is traditionally subdivided into the areas of learning, motivation, cognition,perception, neuropsychology, personality, and social interaction. The experimental psy-chologist typically studies behavior in a closely—controlled laboratory setting, in order to un-derstand precisely how an organism responds in specific environments.The Experimental Option curriculum provides a background in psychological principlesand scientific methods which prepares students for graduate or professional study in any ofthe behavioral sciences. This option involves course work in the fundamental areas of ex-
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perimental psychology, and extensive training in the design and conduct of laboratoryresearch. The program also requires study in mathematics and in other sciences, includingcourses in calculus, statistics, computer science, biology, genetics, and the physical sciences.
REQUIREMENTS

I. Major Area Courses:PSY 200 Introduction to Psychology .............................PSY 300 Perception ...........................PSY 310 Learning and MotivationPSY 320 Cognitive Processes .........................PSY 400 Perception: Research Methods ...........................................PSY 410 Learning and Motivation: Research Methods ...............................PSY 420 Cognitive Processes: Research Methods 1. i.PSY 430 Neuropsychology: Research Methods .. .PSY 505 History and Systems of Psychology ............................................................... glwmwwmmwwwII. Mathematics and Science Courses:MA 112 Analytic Geometry and Calculus A (4)or MA 102 Analytic Geometry and Calculus I (4) ................................................. 4MA 212 Analytic Geometry and Calculus B (3)0r MA 201 Aanlytic Geometry and Calculus 11(4) ................................................. 3MA 114 Intro. to Finite Mathi with Applications ................. H i. . . .. .. . 3ST 311 Introduction to Statistics ...................................................................... 3CSC 101 Introduction to Programming (3)or CSC 111 Introduction to Fortan Programming 2)or CSC 462 Computing for the Social Sciences (3) ................................................ 2-3BS 100 General Biology (4)or BS 105 Biology in the Modern World (4) .............GN 411 The Principles of Genetics ..............................Chemistry or Physics (a two-semester sequence in either)1 ...................................................
III. Humanities and Social Sciences:English Composition (ENG 111 and 112)‘ .................................................................... 6Literature (two courses) ............................. 6History (two courses)° ........................ 6Logic and Philosophy of Science (any two courses) . ......... 6Philosophy (one advised elective in addition to above) H i .. . . 3Social Science (two courses)9 ...................................................... i 633IV. Physical Education1 .................................................................................. 4
V. Electives“Advised Electives ..................................................................................... . 18Free Electives .................................................................................. . l 1230

Hours required for Graduation 1 ................................... 124
See Notes on Requirements that apply to all Psychology options.
Experimental Option Curriculum Display

FRESHMAN YEARFall Semester Crerlils' S]Il'1n{/ Scmzster CreditsMA 112 Anal Geom Calc A MA 212 Anal Geom Calc Bor MA 102 Anal Geom Cach . .............. 4 or MA 201 Anal Geom Calc II ............ 3 4BS 100 General Biology PSY 200 IntrotoPsych . .1 .. ...3or BS 105 Bio Mod World iiiiiiiiiiiiiiii 4 ENG 112 Camp and Reading .. .. i. i. . 3ENG 111 Comp and Rhetoric ,,,,,,,,,,,,, 3 PHI Logic or Philosophy ofElective ........ 3 Science ................................... 3Physical Education ................................ 1 Elective . ...................................... 315 Physical Education 1. i. .. .. H .. ..116-17
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SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 114 Topics Modern Math Social ScienceLiterature ,,,,,,,,,,, , . LiteratureHistory. . . . History ................ .PSY 300 Perception . PHI Logic or Philosophy ofPhysical ScienceI iiiii Science .Physical Education . H Physical Science II .....Physical Education ........ 17
JUNIOR YEARFrill Sc mutter Credits Spring Semester CreditsPSY 310 Learning and Motiv ................... 3 PSY 320 Cognitive Processes ...................... 3PSY 400 Perception‘Res Meth . . 3 PSY 410 Learn and Motiv:GN 41] PrincGenetics .. . H . . .. .. 3 ResMeth ................................ 3ST 311 Introto Stat . . . .. lllllll 3 ElectiiefAdvised) . ..Elective . .. , . .. ,,,,,,,,,,, . . 3 Computer Science .........15 Elective lllllll m
SENIOR YEARFall Semester Credits Spring Semester CreditsPSY 420 Cognit ProczRes Meth ., ,. 3 PSY 430 NeuropsyzRes Meth ....................... 3Philosophyclective . .. H 3 PSY 505 Hist&SystofPsych , 3Social Science . H . . . ............ 3 Electiye(Advised) . .. . .. 3Elective (Advised) . . . .......... 3 Elective (Advised) ........ 3Electi\e ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3 Elective ,, H ,, ,,,,,,,,,,,,,,,,,,,,,, 315 15

Minimum hours required forgraduation ............................... 124
PSY 210 and 412 cover related topics in current social problems. If possible, psychology majors should take PSY 412 duringtheir junior or senior year; PSY 210 will, however, satisfy this requirement, If both courses are taken, both will counttoward graduation (one as a requirement, the other as an elective).- Any two courses in the Mathematics Department, except that a) double credit for comparable courses will not be allowed,in accordance with Mathematics Department decisions (see course listings in catalog), b) MA 111 can not be used towardthe mathematics requirement although MA 111 may count as an elective, and c) no credit toward graduation will beallowed for MA 115 if taken after Fall 1977.Courses intended to satisfy the Natural Science requirement must be selected from the Biological Sciences, including suchdisciplines as Biology, Botany, Genetics, and Zoology, and from the Physical Sciences, including such disciplines asChemistry, Geology, Meteorology, and Physics. At least one of the two Natural Science courses must include a laboratoryor be taken with an optional laboratory course. Courses in primarily technological or applied areas such as Animal Science,Crop Science, Food Science, Forestry, Computer Science, Horticultural Science, Nutrition, Engineering, Military Science,Poultry Science, Soil Science, Textiles, Wood and Paper Science, Veterinary Science, etc, may not be used to satisfy theNatural Science requirement, although they may be used as free electives.Students who pass ENG 1121-1 with a grade of C or better automatically receive credit for ENG 111.The Literature requirement may be satisfied by any of the courses listed as “Literature" by the English Department. Com-position and Writing courses cannot be used to satisfy this requirement. Foreign language literature courses at the 300~level or above can be used toward this requirement," Any two courses in the History Department.Any two PHI courses in the Philosophy Department (at least one course in logic or the philosophy of science is highlyrecommended).SOC 202 Principles of Sociology is highly recommended.Courses intended to satisfy the Social Science requirement should be chosen from at least two (and preferably three) of thefollowing areas‘a Sociologyb) Anthropologyc) Political Scienced) Social Work (SW 203)e) Economics (any EB courses except those in business law: EB 307, EB 308f) Psychology no more than one non required psychology course may count toward the Social Science requirement)A total of 4 hours credit in physical education is normally required, unless a student obtains a wavier of the physicaleducation requirement from the office of the Dean of Education, In such cases, the number of hours associated with thewaived courses Will also be waived (i e., no other courses need be taken in place of PE).Twelve hours of these Electives are Free Electives; all remaining Elective courses are to be considered Advised Electivesand each student should consult with his/her advisor prior to selecting such courses. Students are encouraged to in-vestigate other areas of study and to take advantage of the inter disciplinary offerings of the UNI program. All suchcourses may be credited toward the elective requirement. Students are expected to confer with their advisers wheneverpossible, in order to make best use of these elective choices. Students considering application to graduate school in psy-
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Scores ofwell-equipped laboratories on the campus contribute to providing superior educa-tion in the sciences, technologies and other fields.
chology are especially urged to confer with their advisers 1) concerning the advisability of taking additional courses inpsychology or other specific areas, and 2! the scheduling of courses in such a way that preparation {or the GraduateRecord Examinations will be optimized.”The two required courses in physical science in the Experimental Option must he in sequence (i.e., a two-semester set ofrelated courses in the same content area).
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SCHOOL OF ENGINEERING
Riddick Laboratories
L. K. Monteith, Dean
J. F‘. Ely, Associate Dean for Academic Affairs
H. B. Smith, Associaté Dean for Research and Graduate Studies
J. R. Hart, Assistant Dean for Extension
Young men and women who seek a challenging career in research and development,design, construction and production, maintenance, technical sales, management, teaching, orother careers requiring a methodical, creative solution of problems, should consider anengineering education. At NCSU, the School of Engineering has a distinguished and inter-nationally recognized faculty. The faculty, together with the curricula of the undergraduateand graduate programs, offer an opportunity for ambitious young men and women tobecome the leaders and prime movers of our increasingly technological world. Because of thegreat impact of science and technology on our everyday lives, today's engineer is moreacutely aware of and responsible for the impact and cost that his creations may have onsociety. In addition to safety, esthetics, economics, and energy, today’s engineer must con-sider environmental, sociological, and other “human concern costs."The School’s 20,000 graduates may be found in widely diversified careers throughout theworld. Most are, of course, practicing in the engineering profession, but because theirengineering education has equipped them well to deal with a problem in a wide variety offields, many engineering graduates have chosen to become corporate presidents, leaders ingovernment, lawyers, and medical doctors, to name a few.The School of Engineering is organized into eight departments: Biological andAgricultural, Chemical, Civil, Electrical, Industrial, Materials, Mechanical and Aerospace,and Nuclear. Eleven undergraduate degree programs are offered in the eight departments.In addition, a degree in engineering operations is offered through an interdepartmentalarrangement. Most teaching departments offer advanced studies leading to the professionaldegree, master’s degrees and the Doctor of Philosophy degree. See listing of graduate degreesoffered.The School of Engineering requested the Engineers’ Council for Professional Development(ECPD) to review ten of its undergraduate programs. In 1974, the ECPD found that all tencurricula more than met its accreditation standards and accreditation has continued. Allcurricula and programs are designed to meet the needs of the people and industries of thestate and region through effective instruction, competent research and the development ofnew and meaningful contributions to engineering knowledge.A Career Planning and Placement Office is maintained by the University to assist continu~ing students, graduating students and alumni.
UNDERGRADUATE CURRICULA AND DEGREES
The first-year engineering curriculum is common to all twelve undergraduate degreeprograms. Entering students are assigned to the Freshman Engineering and Student Ser-vices Division which advises each student in planning an appropriate program of study.Although some entering students indicate a curriculum choice, it is not necessary to make achoice of curriculum until the end of the first year, when one is in a better position to judgewhich of the twelve branches of study in engineering is most suited to one’s own interestsand talents.Bachelor of Science—The four-year program provides preparation for entry intograduate school, industry, government, business or private practice. Graduates with a BS inengineering may be engaged in design, development, production, sales, maintenance, or theplanning and operation of industrial units.The four-year curricula offer programs of study leading to a bachelor’s degree in aerospaceengineering, biological and agricultural engineering, chemical engineering, civil engineering,civil engineering construction option, electrical engineering, engineering operations, fur-
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niture manufacturing and management, industrial engineering, materials engineering,mechanical engineering, and nuclear engineering.* Graduation requirements include thesatisfactory completion of the specified number of credit hours of required courses and elec-tives in any one of the twelve curricula. The total number of required hours ranges from 129to 133 semester hours.Double Degree Programs—Students may wish to earn a bachelor of science degree in twofields of engineering. When the two courses of study are planned sufficiently early to 0p-timize the student’s time, it is often found that courses required in one field may be sub-stituted for required courses in the other field. The humanities-social science, physics, mathe-matics, chemistry, English and physical education sequences are common to both fields. Alsorequired courses in one field can be used as free electives in the other field. This type of doubledegree program can usually be completed in five years or less. Students interested in such aprogram should consult the Associate Dean, Academic Affairs, or the Director, FreshmanEngineering and Student Services Division, and the Department Heads of the two fields.Other students may wish to combine a bachelor of science in engineering with a bachelor ofscience or bachelor of arts degree in some other school at North Carolina State University.As in the double engineering degree program, it is often found that courses required in oneschool may be substituted for courses required in the other school. When the two academicprograms are planned sufficiently early to optimize the student’s time, this type of doubledegree program can usually be completed in five years. Students interested in this doubledegree program should contact the Associate Dean, Academic Affairs, or the Director,Freshman Engineering and Student Services Division, and the Dean of the school offeringthe other degree.Special transfer programs have been approved with other two- and four-year colleges anduniversities. These allow a student to complete two or three years at another institution,transfer to the School of Engineering at NCSU, complete the engineering degree require-ments in an additional two or three years, and then receive a degree from each of theinstitutions. For additional information, contact the Associate Dean for Academic Affairs,School of Engineering.The School of Engineering has been particularly active in the inter-institutional agree—ments between North Carolina State University and the Cooperating Raleigh Colleges (CRC).Contact the Freshman Engineering and Student Services Division for additional informa-tion.Professional Degree in Engineering—The School of Engineering offers professionalcurricula leading to the degrees Chemical Engineer, Civil Engineer, Electrical Engineer, In-dustrial Engineer, Materials Engineer, Mechanical Engineer, and Nuclear Engineer. Theseprograms of study are designed to fit the needs of students desiring intensive specializationin a particular field or additional work not ordinarily covered in the normal four-year un—dergraduate curricula. For further details, see “PROFESSIONAL DEGREE."
HONORS PROGRAM
The Engineering Honors Program provides enriched educations for academically talentedjuniors and seniors. The opportunities which distinguish this program from standardprograms of study are: 1) considerable flexibility in designing individual programs, 2) specialcourses for honors students, 3) special seminars, 4) individual study or research with a per-sonally chosen professor. Each department has an honors adviser who can provide furtherinformation.

COOPERATIVE EDUCATION PROGRAM
A program of cooperative education began in 1968—69 in the Engineering School. The op—tional program is planned such that the student may alternate semesters of study withsemesters of work during the sophomore and junior academic levels. The freshman and

‘ Engineering Science and Mechanics Students enrolled in Engineering Science and Mechanics prior to July 1, 1976, shouldconsult the 1973-77 Undergraduate Catalog for the curriculum requirements for a bachelor's degree in Engineering Scienuand Mechanics
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senior years are spent on campus while the sophomore and junior academic levels are spreadover a three-year period to permit the interfacing of the academic semesters with practicalwork experience semesters. The co-op plan requires five years for completion during whichtime the student receives approximately 18 months of practical experience.Students in all curricula in Engineering may participate if they have a grade-point averageof 2.25 or better. After a student is accepted, he or she is expected to maintain at least a 2.00grade—point average. Application for admission into the co op program should be made earlyin the Fall semester of the freshman year or early in the Spring semester of the freshmanyear; however, later applications resulting in fewer work semesters prior to graduation willbe considered during the sophomore year or the first semester of the junior year. Further in-formation may be obtained from the Director of Cooperative Engineering Education, 236Riddick Building.
STUDENT ACTIVITIES
Each curriculum in the School of Engineering has a technical society open to every studentenrolled in the curriculum. In most cases, these are student chapters of national professionalorganizations. Each department also has one or more honor societies to give recognition tothose with superior academic records. In addition to the departmental technical societies,school-wide honor, professional, and service societies offer personally and educationallyrewarding opportunities for students. Student representatives of the technical societies serveon the Engineers' Council, the coordinating agency for students' needs and school-wide ac-tivities such as Open House, the Engineers' Week Exhibition, and the annual St. Patrick’sDay Dance.

HUMANITIES AND SOCIAL SCIENCES
Each student is required to take a minimum of 18 hours of Humanities-Social Sciencecourses. Of these 18, 12 are in required areas as designated below.1. The beginning economics course, EB 201.2. A beginning course in literature. It is suggested that this be one of the ZOO-levelliterature courses listed.3. A beginning course in history. It is suggested that this be one of the ZOO-level historycourses listed.4. A course in the history or philosophy of science. Suggested courses are:H1 321 Ancient and Medieval ScienceH1 322 Rise of Modern ScienceHI 3-11 Technology in HistoryPHI 340 Philosophy of ScienceUNI 301 Science and CivilizationUNI 302 Contemporary Science and Human ValuesThe other 6 hours of the minimum 18 hour requirement may be fulfilled by taking any twoof the courses from the list of Humanities and Social Science courses for the School ofEngineering. An updated version of the list is made available each semester prior to pre-registration and can be obtained from the student’s adviser or department. Students shouldcontact their adviser or department for an updated list of humanities and social sciencecourses.
FRESHMAN ENGINEERING AND
STUDENT SERVICES DIVISION
Associate Professor R. H. Hammond, Director and Coordinator ofAdm‘sing
A N‘MSIIIIII Fri/1m: I'\ R. J Leuba, W J. Vander Wall: bcmnr «ldrnen~ G K. Hilliard Jr, B. Houch Jr , InstrucforsG.A Finley, J. F. Freeman,J P.Newby, B D,Webb,Lec{urer. J.L. Crow

All students in their first year in the School of Engineering are required to take the samegeneral program of courses. The Freshman Engineering and Student Services Division ad-
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vises all freshman students on academic affairs and arranges a program of courses whichbest suits one’s individual background and talents and permits one the greatest probabilityof academic success. This division also offers general counseling service to all engineeringstudents.Although an entering student may designate the curriculum he or she proposes for a ma-jor, it is not necessary to decide upon a major until the end of the freshman year. As eachstudent earns 28 or more credits, they are transferred to the department of his or herchoice. This normally is achieved at the end of the spring semester.The Freshman Engineering and Student Services Division offers assistance to highschools on questions involving engineering as a career. However, its major function isguiding and counseling each freshman engineering student.
TYPICAL FRESHMAN YEAR IN ALL ENGINEERING CURRICULA

CredzlsCH 101 GeneralChemistryI ...................... H .. H .. ... . ...CH 105 Chemistry Principlesand Applications‘ ................................E 101 EngineeringGraphicsI ...... . .. . . ..E 120 Engineering Concepts ..............................ENG 111 Composition and Rhetoric . . . .ENG 112 Composition and Reading” ................................... .Humanities SocialScience‘”. .. . ,. .. . .. . ,. .. .. .. .. .. .. .. .. ...MA 102 Analytic Geometryand CalculusI .. . .. .MA 201 Analytic Geometry and Calculus II . . .. . ..PY 205 General Physics .............. . . ..... .Physical Education . .. . . .. . . H .. NkbflwwwwNw-fl(:0 U:
The program above is typical. Other courses may be substituted, added, or deleted, depen-dent upon each student’s individual background and talents. Individual programs mightrange from 28 to 35 credits.
‘ Those students who intend to major in chemical engineering or who expect to take additional chemistry courses will takeCH 107, Principles of Chemistry, instead of CH 105" Qualified students will be offered an advanced placement course, ENG 112H. If a grade of “C' or better is achieved,credit is also given for ENG111. Qualified students will be notified by the Registrar and during freshman orientationOther students will be required to take the ENG 111, 112 sequence‘“ The humanities or social science courses usuall)~ suggested are HI 205, Western Civilization Since 1400, or EB 201,Economic Activity Students who are advised to carry less than 35-hour load during their freshman year can delay tak-ing the H & SS electives until a subsequent semester.
BIOLOGICAL AND AGRICULTURAL
ENGINEERING

(Also see Agriculture and Life Sciences.)
David S. Weaver Laboratories
Professor F. J. Hassler, Head of the Department
Professor G. B. Blum Jr., Coordinator ofAdnising

(For a list of faculty, see Agriculture and Life Science.)
Students in biological and agricultural engineering train to deal with problems ofagriculture that are engineering in nature. Scientific and engineering principles are appliedto the conservation and utilization of water and soil, the development of power and labor-saving devices for all phases of agricultural production, the design of structures and equip-ment for housing and handling livestock and field products, and the processing andmarketing of farm products.
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OPPORTUNITIES
Biological and agricultural engineers are qualified for positions in design, developmentand research in public institutions and in industry, and for teaching and extension work ininstitutions of higher education. The curriculum provides adequate training for postgraduatework leading to advanced degrees (see listing of advanced degrees offered).Graduates receivethe degree of Bachelor of Science in biological and agricultural engineering.

UNDERGRADUATE CURRICULUM
The science curriculum in biological and agricultural engineering develops young peoplecapable of engineering leadership in agriculture. Emphasis is placed on basic science coursessuch as mathematics, physics, mechanics, biology, soils, and thermodynamics, which providea sound background for engineering and agricultural technology. Courses in biological andagricultural engineering are directed to those methods of thought and techniques wherebyscience can be applied with understanding and judgment to engineering situations related toagricultural operations.Since training in biological and agricultural engineering involves two distinct technicalfields agriculture and engineering the science curriculum is a joint responsibility of thetwo schools and is so administered. Undergraduate students may officially enroll in eitherschool; duplicate undergraduate records are maintained.

BIOLOGICAL AND AGRICULTURAL ENGINEERING CURRICULUM
See the freshman year School of Engineering.

SOPHOMORE YEARFull Si I l ~Iu Credits Sprii u Sen ester CreditsMA 202 Analytic Geometry and MA 301 Applied Differential Equationsl ...... 3Calculus III . .. . . . 4 MAE 314 Solid \Iechanics ,, . ......... 3FY 2U: General Physics ..... . , ., 4 EE 331 Principles of ElectricalMAE 206 Engineering Statics 3 Engineering .............. .BAE 201 Elements of Biological & i H i H SSC 200 50“ 5081105Agricultural Engineering . H .. .. 3 SeeialSciences&Humanities Elective(‘SC 111 Intro to Fortrzin Programming . 2 Plusical Education ......Plnsical Education . . . i 11,.
JUNIOR YEAR

Fill \r n [\ft 7' (‘ruI (.5 Spmiq Semester CreditsMAE 2 8 Engineering Dynamics . i .i .i .i 3 BAE 3-12 Agricultural Processing .. . ........... 4MAE .391 Electrolechnolog} in Biological MAE 462 Finctional Design of Field& Agricultural Engineering . , 3 Machines ...................... 3MAE 361 Analitical Methods ,, ., ,. r i 3 BAE 391 Agricultural Structures &MAE 311 EngineeringThermodmamicsl . 3 Emironment .BS 1 0 General Biolog) .. ., .. ..... . 4 SocialSciences&Humanities Electhe15 Free Electi\ e
SENIOR YEARFull Sr n (s/U' Cruiils 0 SemesterBAE 451 Agricultural Engineering BAE 452 Agricultural EngineeringDesignI . H .. .. 3 DesignII ..BAE (SSC 4'71 Agricultural water Ad\ised TechnicalElectixe ,. .Management... .. .. .. , 4 Free Electixe .......................Social Science & Humanities Electi\e i ............ 6 Social Science & Humanities Electives iFree Elective , . ........... . 316 Hours Required for Graduation ............ 132

Social Science and Humanities Eltcti\ es will be selected from the listing of the school in which the student is officiallyenrolled
The curriculum above is for the science program in biological and agricultural engineering.For the technology curriculum, see Agriculture and Life Sciences.
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CHEMICAL ENGINEERING
Riddick Hall
Professor J. K. Ferrell, Head of the Department
Professor J. F. Seely, Coordinator ofAdvising
Professors: K. O. Beatty Jr.. R. M. Felder, R. P. Gardner, H. B. Hopfenberg, D. C. Martin, E. P. Stahel, V. T. Stannett;Professors Emeriti: R. Bright, W L. McCabe, E. M. Schoenborn Jr., Adjunct Professors: A. R. Berens, J. C Bresee, D M.Preiss, D R. Squire; Assomate Professors: D. B. Marsland, M. R. Overcash, R. W. Rousseau; Adjunct AssoczateProfessors: T. R. Hauser, J. L. Williams; Assistant Professors: P. S. Fedkin, J. E. Helt, W. J. Koros

Chemical engineering is concerned with the design, optimization and control of processes,equipment and plants in which chemical and physical transformations of matter are carriedout. Typical industries relying upon chemical engineering include those producing chemicals,polymers, synthetic fibers, metals, drugs, glass, food, gasoline, rocket fuels, paper, soap andcement; those producing energy from nuclear fuels; and those processing materials bymethods involving chemical reactions.Real progress in pollution abatement and control must come through the application ofchemical engineering techniques. Chemical engineers are qualified to pursue careers in in-dustries such as these in addition to traditional jobs. Biomedical engineering, pollutionabatement and control, and engineering for the nation’s energy requirements are otherareas.
FACILITIES
Chemical engineering laboratories include pilot plant-type equipment for studying theprinciples of fluid flow, heat transfer, distillation, absorption, drying, crushing and grinding,filtration, chemical reaction kinetics, etc. Emphasis is placed on the use of both digital andanalog computers in the solution of typical chemical engineering problems. Special equip-ment for research and instructional purposes is designed and built in the departmentallaboratories.

OPPORTUNITIES
Graduates find employment in research and development; production, operation andmaintenance; management and administration; inspection, testing and process control;technical service and sales; estimation and specification writing; consulting and teaching,and many others. Students desiring to pursue careers in research and development or inteaching and consulting work are advised to consider graduate training (see listing ofgraduate degrees offered).

CURRICULUM
The chemical engineer’s work is so diversified that one’s education must be broad andbasic. The spirit of research and experimentation is vital, so students need to acquire soundscientific backgrounds essential to original thought and independent accomplishment. Theundergraduate curriculum emphasizes the engineering, chemical and economic principles in-volved in chemical processes and operations. The work in chemistry including inorganic,analytical, physical and organic chemistry is comparable to that usually given to chemistswith the exception of a reduction of time devoted to laboratory work. Mathematics andscience are also stressed.

137



CHEMICAL ENGINEERING CURRICULUM
See the freshman year School of Engineering.

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCH 221 Organic ChemistryI , .1 . 1. 4 EE 331 Principles of Elec Engr1MA 202 Analytic Geometry & Calculus III. ,1 4 Humanities & Soc. SciencesPY 208 General Physics . .1 4 CH 223 Organic Chemistry II .1CHE 205 Chemical Process Principles , 4 CHE 225 Chemical Process Systems .. . .thsical Education . , . , 1 MA 301 Appl1 Differential Eq I ......... ,.17 Physical Education .............. . ............
JUNIOR YEAR

Fall Semester Credits Sprmg Semester Credits
CHE 330 Chemical Engr1 LabI ................. 2 CH 495 Special Topics in PhysicalCHE 315 Chemical Process Thermo- Chemistry 3dynamics ........................ 3 CHE 327 Separation Processes I ................... 3CHE 311 Transport ProcessesI .. ,1 . ,. 3 CHE 331 Chemical Engr1 Lab II .................... 2EB Humanities & Soc. Sciences ............... . . 3 Humanities & Soc. Sciences ......................... 3MAT 201 Structure & Properties CHE 316 Thermodynamics of Chemicalof Engr. Materials .................... 3 & Phase Equilibria ........................ 3Free Elective 1 ......................... . ,,,,,,, 3 1417

SENIOR YEAR
Fall Semester Credits Spring Semester Credits
Free Elective ,,,,, 11 ,. ,. 3 CHE 451 Chemical Engr Design .................. 3CHE 432 Chemical Engr, Lab I111 . 11111 11 11 2 Approved Chem1 Engr. Elective 11111111 . 3CHE 495 Seminar1n Chem Humanities&Soc. Sciences 11 . , 3Engineering ..................... 1 1 CH 315 Quantitative Analysis ....... .. . 4CHE 446 Chemical Process Kinetics .1 . . 3 Free Elective 1111111111111111 . ................. 3CHE 425 Process Measurement 16&Control1...1 .. 1,11, 11111 3Humanities&Soc Sciences 11 .. 11 .1 .. . 3 Hours Required for Graduation 13315
CIVIL ENGINEERING
Mann HallProfessor P. Z. Zia, Acting Head of the Department and Coordinator ofA dvisingProfessors. M1 Amein, W. F Babcock, P D. Cribbins, R. A1 Doublas, J. F, Ely, W S Galler, N, S. Grigg, K. S. Havner, C. L,Heimbach, J1 W1 Horn, A. I. Kashef P. H, McDonald, W. G. Mullen, C. Smallwood Jr., C1 C. Tung, M. E. Uyanik, H. E.Wahls, Professors Emeritus: C. R1 Bramer, R E, Fadum; Associate Professors: W L. Bingham, G H. Blessis. E. D.Gurley. Y. Horie. H R Malcom Jr., J F Mirza, S W Nunnally, J, C1 Smith; Adjunct Associate Professor: T. R. Hauser;Assocxatc Professor Emeritus, G. R, Taylor; Assxstant Professors B1 D1 Barnes, A. C. Chao, J1 L. Hulsey, D. W1 Johnston,V1 C. Matzen, G N. Richardson; Adjunct Asszstant Professor M. T1 Mettrey, Ertenszon Specialist: R. F. DeBruhl

Civil engineering is one of the broadest of the various fields of engineering. It is a disciplinetraditionally concerned with the improvement and control of environment and dealing withthe planning, design and construction of buildings, dams, bridges, harbor works, waterworks, water and nuclear power facilities, sewage disposal works, nuclear waste facilities,and transportation systems including highways, railways, waterways, airports and pipelines. Graduates in civil engineering are in demand by public agencies and by private in-dustries. Employment varies from assignments in design offices or in the field, in small com-munities or large industrial centers.The Department of Civil Engineering offers programs of study which provide adequateacademic preparation to those contemplating a career in the civil engineering profession. Theundergraduate program provides a sound general education and prepares the student for ad-vanced study either by graduate study (see listing of graduate degrees offered) or by self-study.
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FACILITIES
Learning is facilitated by laboratories for testing structural materials, large models orfull-scale structures, soils and bituminous products, for hydraulic experiments, for studies inairphoto interpretation and photogrammetry, for analysis of small structural models, forchemical and biological tests pertaining to sanitary engineering, and for the investigation oftransportation problems.

UNDERGRADUATE CURRICULA
Two four-year undergraduate curricula are offered; one leads to a Bachelor of Science incivil engineering; the other, to a Bachelor of Science in civil engineering, construction option.The civil engineering curriculum is a balanced program providing academic discipline inthe pure and applied physical sciences, the humanities and social sciences, and theprofessional aspects of civil engineering including structural, transportation and sanitaryengineering, and soil mechanics and foundations.The curriculum in the civil engineering construction option is designed for those interestedin the construction phases of civil engineering. It includes the core course requirements inthe physical sciences and the social sciences and humanities as established for all N. C. Stateengineering curricula, The curriculum includes a three semester sequence of courses in costanalysis and control, and construction methods and planning. The courses, unique to thiscurriculum, are designed to provide academic discipline in the engineering, planning andmanagement aspects of construction.

CIVIL ENGINEERING CURRICULUM
See the freshman year School of Engineering.

SOPHOMORE YEARFall Semester Credits Spring Sm ester Credits
CE 202 Introduction to Civil CY 120 Elements of PhysicalGeoIogy't ,. ,. .. .. 2Engineering‘ .................... i i 2 CY 110 Physmal Geology Laboratory+ ..... i , 1CE 213 Introduction to Mechanics ............. , 3 MAT 200 Mechanical Properties ofMA 202 Analytic Geometry & Structural Materials A i H , 2Calculus III . .. .. i. i .i i. .. . . 4 CE 313 MechanicisofSolids ........... . .. 3FY 208 General Physics .. .. .. 4 MA 301 Applied Differential Equationsl .. 3Humanities&Social Science" . . .. . .. . 3 Humanities&Social Science . ,. , 3Physical Education .................... i 1 Free Elective 317 Physical Education . . 1
i May be taken in reverse semesters, 18

JUNIOR YEAR
Fall Semester Credit.» Spring Srmr slrr Credits
CE 301 EngineeringSurveying . ............. . 3 CE 305 Transyortatim Engineeringl . .i ,i ,. 4CE 325 Structural Analysis. ,. ,. . , ,3 CE 326 Structural Engineeringl . . ,. .. . . 4CE 332 MaterialsofConstruction . .. . .. . 3 CE 342 Soils Engineeringl . . . .. . 4CE 382 Hydraulics . .. i. ..4 CE 383 Water Resourcc Engineeringl . i. i .. i 4IE 311 EngineeringEconomicAnalysis . ...... 3 1616SENIOR YEAR
Fall Semester Credits Spring Sen esfpr Frllllla
CEElectives" ............... i i .. . i . 6 CE 450 CivilEngineeringDesign .. .. . i . . 3EngineeringScience Elective‘“ . .. ., ., .. . 3 CE Elective. . ,. . .. . 3Free Elective ............................... 3 Free Elective . . . ,. . .i . . 3Humanities&Social Science‘ A . i . ,. ., i .. 3 Humamtes&SocialSCiente .. . .. i ,. ,. i. 615 15

Hours Required for Graduation . .. . . .132
" Humanities and social science courses to be selected from the standard school pattern” Two courses selected from‘ CE 406 Transportation Engineering llCE 427 Structural Engineering 11CE 443 Soils Engineering IICE 484 Water Resources Engineering 11”" Thermodynamics, mechanics, electrical engineering or materials engineering 139



CONSTRUCTION OPTION CURRICULUM
See the freshman year School of Engineering.

SOPHOMORE YEARFall Semester CreditsCE 202 Introduction to CivilEngineeringT . ..MA 202 Analytic Geometry &
Spring CreditsGY 120 Elements of Physical GeologyT 2CY 110 Physical Geology LaboratoryT 1MAT 200 Mechanical Properties ofCalculus III . .. .. Structural Materials 2FY 208 General Physics llllllllll CE 313 Mechanics of Solids .............. ., 3CE 213 Introduction to Mechanics MA 301 Applied Differential Equations .. 3Humanities & Social Science’ .......... Humanities & Social Science‘ ............ .. 3Physical Education llllllll , Free Elective ....... ., .. 3Physical Education ................................ 118
T May be taken in reverse semesters

JUNIOR YEARFall Semester Credits Spring Semester Credits
CE 301 Engineering Surveying ..................... 3 CE 305 Transportation Engineering ICE 325 Structural Analysis .............. 3 orCE 332 Materials of Construction ................. 3 CE 383 Water Resource EngineeringI 4CE 382 Hydraulics ,,,,,,,,,,,,,,,,,,,,,,,,,,, 4 CE 326 Structural EngineeringI . 4IE 311 Engineering Economic Analysis llllllllll . 3 CE 342 Soils EngineeringI . ....... 416 CE 365 Construction EngineeringI ................. _416

SENIOR YEARFall Semester Credits Spring Semester CreditsCE 463 Cost Analysis and Control ............... 3 CE 460 Construction EngineeringCE 466 Construction Engineering II . Project ................................. 3Engineering Science Elective“ .. .. .. .. CE 464 Legal Aspects of Contracting .. 3Free Elective ....................... W. ,.. Free Elective ........................... ..i 3Humanities & Social Science‘ ........................ 3 Humanities & Social Science’ ........................ _§15 15
Hours Required for Graduation 132

Humanities and Social Science courses to be selected from standard school pattern.” Thermodynamics, Mechanics, Electrical Engineering or Materials Engineering.
POST-BACCALAUREATE STUDY IN CIVIL ENGINEERING
RELATED TO OTHER FIELDS
Transportation Engineering or City and Regional Planning—There is a need for thecoordination of transportation facilities and land planning. To fulfill this need, an advancedprogram leading to a post-baccalaureate degree in engineering with a major in transporta-tion engineering, and to the degree of Master of Regional Planning is offered through thecombined resources of the Department of Civil Engineering at North Carolina State Univer-sity and the Department of City and Regional Planning at the University of North Carolinaat Chapel Hill.The minimum residence requirements include two academic years plus a summer in-ternship. A bachelor’s degree in engineering, including a knowledge of transportationengineering from an institution of recognized standing is required for admission to theprogram. Applicants who do not meet these requirements in full may submit their creden-tials for examination and consideration.Further information may be obtained from the co—sponsoring departments.Water Resources—To meet industry’s need for personnel with training in water supplyand the abatement of water pollution, students in the many curricula leading to positions inindustry (food processing, textile chemistry, pulp and paper technology, chemical engineer-ing, zoology and others) may consider courses in sanitary engineering for advanced un-

140



dergraduate electives and for minor sequences for advanced degrees. Among appropriatecourses are: CE 484, Water Resources Engineering 11; CE 571, Theory of Water and WasteTreatment; CE 573, Unit Operations and Processes in Waste Treatment; CE 673, IndustrialWater Supply and Waste Disposal; CE 674, Stream Sanitation.In addition to programs in water supply and pollution control, students may major inhydraulics and hydrology. For further information write the Department of Civil Engineering
ELECTRICAL ENGINEERING
Daniels Hall
Associate Professor J. F. Kauffman, Acting Head of the Department
Professor N. F. J. Matthews, Graduate Administrator
Assistant Professor L. R. Herman, Acting Coordinator of Advising
Professors: W. J. Barclay, W. Chou, A. R. Eckels, W. A Flood, J. R. Hauser, M A. Littlejohn, J. B O’Neal Jr., D R. Rhodes,J. Staudhammer; Adjunct Professor: J, J. Wortman; Professors Emerzti: G. B. Hoadley, W. D. Stevenson Jr., F. J. Tischer,Associate Professors: N. E, Bell, W. T. Easter, J. W. Gault, T H. Glisson, A. J Goetze, J J Grainger, E. G. Manning, W.C. Peterson, R. W. Stroh; Adjunct Associate Professors: S. M. Bedair, E. C. Christian, R. L. Pimmel, J. R Suttle, AThanikachalam, M. G. Zaalouk; Associate Professors Ementi.’ K B. Glenn, W P. Seagraves, E. W. Winkler; AssistantProfessors: W. A. Gruver, L. R. Herman, C. M. Krowne, S. H. Lee, W. E. Snyder, R. J Trew; Adjunct AssistantProfessors: G. F. Bland, J. W. Harrison, A. Jai, A. T. Shankle, H. R. Whitmann; Adjunct Instructors: J E.Andrews, R. L. Earp

Electrical engineering includes such specialized fields as communication, computer, elec—tric power, electronic and microwave engineering. The student is prepared for any of theseprofessional activities by starting with a thorough grounding in engineering science followedby fundamental electrical theory and advanced subject matter. The advanced subject matteris offered through elective courses which emphasize antennas, radio wave propagation,automatic control, micro computers, digital systems, communications, telemetering, elecutronics, the design of electrical and electronic systems, electrical power production, theutilization of electric power, electronics in medicine, instrumentation, semiconductordevices, integrated circuits, and other vital and rapidly developing concerns. By appropriatechoice of elective courses a student may follow a suggested program in one of the specializedfields of electrical engineering or may choose electives to achieve an individualized programof study.
CURRICULUM
The curriculum in electrical engineering includes comprehensive training in mathematicsand physics fundamental sciences—and adequate training in allied branches of engineer-ing. The electrical engineering courses specified in the curriculum during the sophomore andjunior years provide the fundamental electrical theory for all EE majors. Specialization isachieved primarily during the senior year through appropriate choices of elective courses.Most courses are accompanied by coordinated work in the laboratory and by application oftheory in the solutions to carefully planned problems. Laboratories are for the study of ser-vomechanisms and control, electronic circuits, instrumentation, computers, communica—tions, microwaves, antennas, electromagnetic fields and waves, electric filters and electricalmachinery. Also there are a number of research laboratories, especially in solid-state elec-tronics, computers, electromagnetics and communication systems.Each student, with a faculty adviser’s assistance, is required to plan a coordinatedprogram which will meet the requirements for a Bachelor of Science in electrical engineer-ing. Qualified students may coordinate their senior year with a plan for graduate study (seelisting of graduate degrees offered).In addition to School of Engineering graduation requirements, attendance at twoprofessional electrical engineering society meetings, one in the junior year and one in thesenior year, is required.Also a minimum of six continuous weeks of gainful employment is required. A widevariety of employment may be used, but technical work while in military service or for a
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school does not satisfy this requirement. Evidence of employment will consist of a letterfrom the employer setting forth inclusive dates of employment, character of work performedand an evaluation of the student’s work.
ELECTRICAL ENGINEERING CURRICULUM
See the freshman year School of Engineering.

SOPHOMORE YEARFull S: Hush r Credits Spring Semester CreditsEE 201 Electric Circuitsl .. . ,. . 4 EE 202 ElectricCircuits II .. . . 4MA 202 Anal GeomCalc Ill . ..... 4 CE 213 Intro. to Mechanics ....... . ........ 3FY 208 GL’nQralPh351CSII .. , . «1 MA 301 Applied Diff,Equat,I . .............. 3Humanities and Social Science .. ,. . 3 Humanities and Social SciencePE 2 PE .. . ,. . . .. . . .. ,1 FreeElective .. ..............,6 PE 2 P E. ...........................
JUNIOR YEARFull 81 nits/ri- Credits Spring Semester CreditsEE .302 Numerical Appl in EE .. 3 EE 301 Linear Systems .......................... 3EE 311 Electronic Circuits . . 4 EE 305 Electric Power SystemsEE 303 Electromagnetic Fields . 4 EE 340 Digital Systems ..ENG .321 Comm of Tech. Infor 3 Approved Technical Elective‘” .....Free Elective . 3 Humanities and Social Science ..................... _317 17
SENIOR YEARF‘ull Sr mesm- Credits Spring SemesterEE 4 ApprovelDept. Elective“ , 3 EE ~1~Approved Dept Elective”EE «1 Approved Dept. Elective" ,,,,,,, 3 EE 4 Approved Dept.Elective“Approved Technical Electiie‘" ................. 3 MAE 301 Engineering Thermo-Humanities and Soc1al Science .. .. . . . 3 dynamicsI ............................ 3Approved Eng'r Sci. Elective‘ . .. .. .. . 3 Humanities and Social Science ................ 315 Free Elective .............................. 315

Total Credit Hours for Graduation .............. 132
' Chosen from an approved list of Engineering School electives tnon EE courses)." Chosen from an approved list of 400 lex el EE courses. Students with B or better average in EE and Math may use 500-level courses"‘ Chosen from an approved list of Math, Physics, Statistics, and Computer Science courses.
COMPUTER STUDIES PROGRAM
Daniels Hall
Professor: W. Chou, Director
Associate Professor: W. E. Robbins, Associate Director
Floris-sore: W. S. Galler, H J. Gold, D C. Martin, J. B. O’Neal, J, Staudhammer; ProfessorEnieri'tus. P. E. Lewis, AssociateProfessors" E. W. Davis, R J. Fornaro, J. W. Gault, T. L. Honeycutt, L. Mansfield, J. D. Powell, J C. Smith, R. S. Sowell,A L. Tharp; Adjunct Associate Professor: J. R. Suttle; Asststmil Professors: L. E. Deimel, W. A. Gruver, J, W. Hanson, D.M Latch, C D Savage, W, E. Snyder, R. E. Stinner, R. W. Stroh, K. C. Tai, N. F. Williamson; Visttmg AssistantProfessors. A. Nilsson, M. Pozefskv, R. D. Rodman, J. W. Smith, W. J. Stewart; Instructors. C. E. Grad, M. J. Lee
The Computer Studies Program is an interdisciplinary graduate program which is ad-ministratively supported by the Departments of Computer Science and Electrical Engineer-ing with participation by faculty members primarily from Computer Science, ElectricalEngineering and Operations Research.The program integrates the computer software oriented curriculum of the Department ofComputer Science and the computer hardware oriented curriculum of the Department ofElectrical Engineering into a single curriculum.
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The program offers Master of Science and Master of Computer Studies degrees. A jointcomputer studies/operations research Ph.D. is offered through the Operations ResearchProgram.
ENGINEERING OPERATIONS
Riddick Hall
Associate Professor W. T. Easter, Director and Coordinator ofAdm'sing

Engineers not only design equipment and structures; they operate and control productionsystems, perform management and supervision at all levels, plan and maintain plantfacilities, and market technical products. These latter functions may be grouped together un-der the general term “operations" the ongoing tasks of providing needed goods and servicesin an economical, safe and healthful manner. Engineering careers in operations are wellsuited to persons who have interests in both technical and business matters and who findsatisfaction in accomplishing objectives through working with people. This program provideseducational background for such careers.
CURRICULUM
Engineering operations is an interdepartmental program of study leading to the Bachelorof Science degree. Starting with a foundation of basic arts and sciences, the curriculumbuilds a thorough grounding in engineering fundamentals along with a strong introductionto the principles of business management. Additional depth in an area of the student's choiceis provided by a technical elective sequence taken in the junior and senior years. A studentmay choose from four standard sequences production control, electrical, industrialceramics, and manufacture of musical instruments or may design a special sequencerelated to individual interests.The sequence in manufacture of musical instruments, established in 1978, is open only tostudents with demonstrable proficiency in playing at least one musical instrument. Withthis technical sequence the engineering operations curriculum offers a unique opportunityfor study of musical instruments from a scientific as well as an aesthetic viewpoint.With the individualized technical sequence the curriculum becomes a broad and flexibleengineering program adaptable to a wide variety of individual educational needs.

JOINT PROGRAMS
The School of Engineering operates joint programs in engineering operations (productioncontrol sequence) which permit taking up to 93 of the required credits at either the Univer-sity of North Carolina at Asheville or at Wilmington. Additional details are given in theUNC—A and UNC—W catalogs.

OPPORTUNITIES
Engineering operations graduates find careers not only in manufacturing companies, butalso in governmental agencies and in service firms such as utilities, contractors, consultants,financial institutions and transportation companies.Those who wish further education typically go into master’s programs in management orbusiness administration. Some, however, enter other professional schools such as law andmedicine.
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ENGINEERING OPERATIONS CURRICULUM
See the freshman year, School of Engineering

SOPHOMORE YEARFri/I St nuxlu' Credits Spring Semester CreditsMA 202 Analytic Geometry and MAT 201 Structure and Properties ofCalculus Ill . .. . . .. . . 4 Engineering Materials 3FY 203 General Physics ,,,,,,,,,,,,,,,,,,, 4 ACC 260 Accounting 1 Concepts ofCE 211 Introduction to Applied Financial Reporting ..................... 3Mechanics , . , . ............ 3 CE 212 Mechanics of EngineeringE 207 Engineering Grahpics II . .. ...... 2 Materials ......................... . 3Humanities and Social Sciences A . ... . . 3 Humanities and Social Sciences . 3PliysicalEIlucation ,, ., ., ,. ., ,. ., ,. ..1 FreeElective ................ .317 Physical Education ................................. _116JUNIOR YEARFull Smut m r Crttlits Spring Semester CreditsMAE 307 Energy and Energy EE 350 Introduction to IndustrialTransformations ‘ , . . . 3 Power Systems ............................. 3ST ‘16] Introduction to Statistics IE 301 Engineering Economy ..for Engineers .. , ........... I . 3 IE 328 ManufacturingProcesses .ACC 262 Managerial Uses of Cost Data 0 ,,,,,,,,,, 3 Technical Sequence ............ . . . . ..(‘SC 111 Introduction to Fortran Free Elective ........................................Programming .. .. ................... 2TechnicalSequence .. . . .. . . .. . 3Humanities and Social Sciences ...................... 317
SENIOR YEARFrill S( ”tester Credits Spring Semester CreditsEB 202 Economics II (or) IE 420 Manufacturing Controls ..................... 3EB .326 Personnel Management ooooooooooooooooo . 3 Technical Sequence ........E0 491 Seminar in Engineering Humanities and Social Sciences .Operations .. ......................... 1 Free ElectiveTechnical Sequence .. ,. H . .. ......... 6IIumanitiesand Social Sciences .. .. .. .. iiiiiii . 3Free Elective ...................................... 3 Hours Required for Graduation 13116

1, Students may {0110“ a standard or an approved individualized technical sequence. Sequence credits in excess of 18 may beused for free electives.. Courses in the humanities and social sciences are to follow the standard requirement for the School of Engineering.. Credits in MA 111 may not be used for any curriculum requirement.4. No restriction is placed on which of the courses used to fulfill graduation requirements may carry D grades.mm

TECHNICAL ELECTIVE SEOUENCES
JUNIOR F S SENIOR F Sl. PRODUCTION CONTROL (total 19 hours) IE 332 Motion and Time Study ................. 4EB 332 Industrial Relations . ................... 3 m 343 Plant I‘m“ “d MatenalsIE “3 I' Co I Handling ................................ 3Qua ”I ntro """""""""""""" Technical Electives ............................... 3 33 3 7 6
JUNIOR F S SENIOR F S2. ELECTRICAL (total 20 hours) EE 314 Electronic Circuits ...................... 4Alternate credits will be substituted for EE 350, ER 340 Fundamentals 0f DlgltalIntroduction to Industrial Poner Systems (3) Systems """"""""""""""""" 4' EE 305 Electric Power Systems ................. 4EE 201 Electrical CircuitsI ................... 4 4 3EE 202 Electric Circuits II ....................
JUNIOR F S SENIOR F S3. INDUSTRIAL CERAMICS (total 19 hours) MAT 417 Ceramic SubSIstem Design ........... 3Technical Electives ............................... 6 3MAT 311 Ceramic ProcessmgI ............... 4 6 ‘6MAT 312 Ceramic Processing II ................ _ j4 3144



4. MANUFACTURE OF MUSICAL INSTRUIVENTS (total 21 hours)Prerequisite: Satisfactorily passing audition for MUS 100, Instrumental Music
ACC 262N will be taken instead of ACC 262. Two of the follovxing three courses will be taken in place of ACC 260 and the EB202 326 choice: EB 326, Personnel Management; EB 332, Industrial Relations; PSY 337, Psychology, Industrial Society, Ninehours of humanities will consist of MUS 301, Basic Music Theory 3), and Six additional hours of humanities electives inmusic at or above the 200 level (not to replace the requirements in history, literature, and economics),
Acoustics of Music ................ . . .. .. 3 IE 332 Motion and Time Study . . 4IE 443 Quality Control ............... . 3 IE 343 Plant Layout and MaterialsMAT 310 Physical Examination of Handling . . ,. H .. .. . 3Materials ,,,,,,,,,,,,,,,, . 2 MAT 490 Materials Engineering Projects3 o Materialsof Musical Instruments . .. 3E0 495 Engineering Operations ProjectsConstruction of Musical Instrument ,. 37 6
5. INDIVIDUALIZED (minimum 18 hours)Students having well—defined career interests which are not adequately served by the standard technical sequences are encouraged to propose sequences tailored to their specific needs. Further information may be obtained from the programdirector,
INDUSTRIAL ENGINEERING
Riddick Engineering Laboratories
Professor W. A. Smith Jr., Head of the Department
Professor J. R. Canada, Coordinator ofAdt‘isz'vzg
Professors S. E. Elmaghraby, R. G Pearson, A L. Prak, Axsociale Professors: R. E. Alvarez, M. A. Ayoub, R. H Bernhard,J. J. Harder, H L. W. Nuttle, S. Stidham Jr.; Asszstanl Professors: E L. Blair, E J. Phelan; Instructor: C T Culbreth;Visiting Lecturers J. A. Ekwall, S. G Isley: Alljzmcl Associate Professor R L. Launer; Adjunct Assistant Professor M.J. Goodman; Professors Emenn C. A Anderson, R. G Carson Jr., R W Llewellyn
The industrial engineer designs, improves and installs integrated systems of people,materials, equipment, and information, One draws upon specialized knowledge and skill inthe mathematical, physical and social sciences, together with the principles and methods ofengineering analysis and design to specify, predict and evaluate the results to be obtainedfrom these systems. Productivity and effective utilization of resources, including energy con-servation, are principle concerns of practitioners. The industrial engineer may develop opera-tions, improvements for many diverse activities, such as a hospital, a department store, amanufacturing enterprise, an insurance office or government functions. His or her positionin an organization is usually as a management adviser in contact with every phase of theorganization.The curriculum blends a basic group of common engineering technical courses withspecialized courses in the major areas of industrial engineering design of human andmachine systems, design of management control systems, and improvement of manufactur-ing operations. The course offerings stress mathematical and statistical techniques of in-dustrial systems analysis; quantitative methodologies of operations research; computers as atool for problem solving and simulation; economic considerations of alternatives; control ofproduct or service quality and quantity; specifications of the manufacturing process in-cluding the equipment and tooling; and the utilization of safety and human factors engineer-ing principles.Industrial engineering’s undergraduate program leads to a Bachelor of Science degree inindustrial engineering. See listing of graduate degrees offered. The department also offers aBachelor of Science in furniture manufacturing and management.
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INDUSTRIAL ENGINEERING CURRICULUM
See the freshman year School of Engineering

SOPHOMORE YEARFall Semester Credits Spring Semester Crtdzts[E 200 Introduction toIE . . .. .. .. . 1 MAT 201 Struc Prop Enngtl. ,. 3MA 202 Analv Geom &Calc III .. H .. 1 4 IE 311 Engineering Econ1Analysis 1. . 3FY 208 General Physics .. . . 4 MA 303 Linear Analysis .. .......... .. 3(‘SC 111 Introd to Fortran ST 371 Intro to Prob.&Dist, Theory .. 2Programming ,. ..... . . 2 MAE 206 EngineeringStatics . 3Humanities and Social Sc1ences 3 Physical Education ............ 1Physical Education .. .. ..... 1 1515
JUNIOR YEARFall Semtatu’ Credits Spmig Semester CreditsACC 262N Mangr'l Uses of Cost Data 1 1 , .. 3 IE 308 Control of Prod1&Ser\z Sys. . .. 4ST 372 Intro to Stat Inference & IE 352 Work Analysis& Design . .. . 3Regression 1 ,. .. 2 IE 401 Stochastic Models in IE.IE '307 Business Data Processing . 1. 3 Humanities & Social Science . .................IE 361 Deterministic Modelsin IE 3 Free Electi\e . 1 .1 ,.Humanities & Social Science 3IE 351 Manuf. Engr 317
SENIOR YEARFall Semester Credus Spnnq Semester CreditsEE 331 Principles of Elec Engrg .. , 3 Technical Electives(2 iiiiiiiiiiiiiiiiiiiiiiiiiii 6[E 452 Ergonomics 1 1 1. 3 EngineeringScience Elective ., 1 . ...... 3Technical Electi\e . . ,. . 3 Humanities & Social Science .................... 3EngineeringScience Electi\e . 1. 3 Free Elective . iiiiiiiiiiiiiiiiiiiiiiiii ._3Humanities 5: Social Science 3 15Free Elective 318 Hours Required for Graduation 1111111111111111 131

FURNITURE MANUFACTURING AND
MANAGEMENT
James T. Ryan Professor Anco L. Prak, In Charge
[n.structnr‘C T Culbreth1Fumiturt ErtursionSpeciuILst:E L Clark,Lecturer‘J.A,Ekwall
The furniture industry ranks second only to the automobile as a producer of consumerdurable goods. The industry is the second largest industrial employer in North Carolina andproduces over 25 per cent of the furniture made in the USA. The industry is changingrapidly with the introduction of mechanization, new materials and sophisticated manage-ment controls.The furniture manufacturing and management program is the only one of its kind in thecountry. It receives industry support and guidance. Plant and market field trips combinedwith project type instruction give students in-depth understanding of manufacturing. Thefaculty keeps abreast of industry problems through close contact with the Southern Fur-niture Manufacturers Association and by doing applied research and extension work.The cooperative education program is well suited to the furniture manufacturing andmanagement curriculum.

CURRICULUM
The degree of Bachelor of Science in furniture manufacturing and management preparesgraduates for technical and managerial positions in the industry.
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The curriculum stresses the application of engineering and technology to furnituremanufacturing. Related subjects such as management, accounting and economic analysiscover the business side of modern furniture production systems.In addition to academic course work, a minimum of six weeks of continuous, gainful em-ployment in a furniture manufacturing plant is required. Usually, such employment is be-tween the junior and senior years.
FURNITURE MANUFACTURING AND MANAGEMENT CURRICULUM
See the freshman year School of Engineering.

SOPHOMORE YEARFall Semester Credits Spring Semester CredztsCSC 111 Introduction to Fortran ACC 262N Managenal Uses Cost Data .. . .. 3Programming ............................ 2 IE 241 Furn Mfg Processesl .. . .. .. . 3SP 110 Public Speaking ..................... .. 3 ST 361 Intro. to Stat for Engrs. .. . . 3E 240 Furniture Graphics .......................... 3 WPS 201 Elements of WoodPY 212 General Physics .............. . . 4 Humanities & Soc. ScienceIE 200 Intro to Ind Engineering . 1 Physical Education .. .Humanities & Soc. Science ............................ 3Physical Education .. . ........................ 117
WPS 205 Wood Products Practicum ............................................... 5

JUNIOR YEARFall Semester Credits Spng Semester CreditsIE 307 Business Data Processing . , . IE 301 Engineering Economy . . ....... 3IE 32 Motion&Time Study . ................... IE 341 Furn Plant La\out&Design . .. 3[E 340 Furn. Mfg Processes II .. IE 371 Furn Qualitv&Prod Cont. . .. .. .. 4IE 345 Principles of Upholstery . .. . Free Elective .. 3Humanities & Soc. Science ............. Technical Elective . 215
SENIOR YEAR

Fall Semester Credits Spring Semester (‘rulzts'IE 470 Furn Mfg. Organization. . .. .. .. .. EB 326 Personnel Management or"HumanitiesSzSoc. Science EB 332 Industrial Relations .. .. .. .. .. . 3Free Elective . . ................ IE 440 Furn. ManagementAnalssis . 3Technical Elective . Free Elective . .. .. . 312 Techn1calElcct1ve . .. H .. . 2Humanitws & Soc. Science ........... . 314
Hours Required for Graduation .. .. .. . ...130

Page Hall
Professor W. W. Austin Jr., Head of the Department and Coordinator QfAdm'sing
Professors J. R. Beeler Jr., R B. Benson Jr, A A Fahmy,J K. Magor CrR Manning Jr K L Moazcd H Palmourlll, HH Stadelmaier, R. F Stoops, Arbznzrt Professors H M Davis, G. Maxer, Profusur Emeritus W W Kriegcl;Associate Professors R F. Davis, J. V Hamme, G O. Harrell Adjunct Ass/mirth Pmfismr: J C Hurt; AsszstuntProfessors: M. L Fiedler Morrison, L. T. Jordan; Alljllni‘t Assistant Professor P A Parrish, Spa-ml Luturu‘.K. R. Brose

The Department of Materials Engineering offers education, research and professionaldevelopment which qualifies graduates as technical and administrative leaders for in-dustries and government agencies involved with design, development, selection and process-ing of engineering materiale. Typical industries served by materials engineers are:aerospace, electrical and electronics, construction, nuclear power and transportation.
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OPPORTUNITIES
Materials engineer’s job opportunities include those in research and development of newmaterials needed in the rapidly expanding fields of chemical, mechanical, aerospace, elec-tronic and nuclear technology. With the continued industrial development of the South andthe State of North Carolina, opportunities are developing for materials engineers to play avital role in maintaining state and regional progress.Professional training in materials engineering provides opportunities for employment inindustries producing or consuming essential products including metals and alloys, glass inall its forms, enamels and protective coatings for metals, structural clay products such asbrick and tile, thermal insulators, electrical insulators, electronic devices, plastics, and com-posite materials.

CURRICULUM
The undergraduate curriculum is comprised of a three-year program of fundamentalcourses followed by a fourth year in which the student chooses a specialty area: ceramicengineering, metallurgical engineering, polymeric materials, materials processing, ormaterials engineering (general). A fifth year professional program is available for advancedwork and further specialization in these fields.Graduate degrees are available (see listing of graduate degrees offered and consult theGraduate Catalog). .Well-equipped laboratories aid research and instruction in: Auger spectroscopy, x-ray dif-fraction, differential thermal analysis, thermogravimetric analysis, electron microprobeanalysis, radiography, metallography, electron microscopy, mechanical behavior ofmaterials, and nuclear fuel research.

MATERIALS ENGINEERING CURRICULUM
See the freshman year School of Engineering.

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 202 Anal Geometr_v&Cal. III ............. 4 MA 301 Applied Differential Equat. ............... 3FY 208 General Physics . 1. 11 .1 . . 4 CSC 111 Intro.to Fortran Programming ...... .. 2Humanities & Social Science 1 . ............... 3 MAE 206 Engineering Statics ............... .. 3Physical Education .. ,. .. .. EE 331 Principles of Elec. Engineering ..... ., 4Free Elective 1 . EE 339 Prin. Elec, Engr, Lab ............... .. 0MAT 203 Orientation to Mats Eng I. ............ 1 MAE 301 Engr1 Thermodynamic“ . .. 316 Physical Education ............................... 1MAT 204 Orientation to MaterialsEngineering II . .......................... _117
JUNIOR YEARFall Semester Credits Spring Seni ester CreditsMAT 301 Equil & Rate Processes in MAT 302 Materials Processing .................... 3Materials Science 1. ............... 3 MAT 310 Physical Exain.of Matls. 2MAT 320 Phase Diagrams&Crystalo, . .. ,1 ,1 3 MAT 321 Phase Transf. &Diff. ..... 3Humanities & Social Science ,,,,,,,, 1 , 3 Free Elective 1 1 ........... .. . 3MAE 314 Solid Mechanics 11 . 3 Humanities&SocialSci. .. 3Free Elective 3 Technical Elective .................................._3_MAT 450 Mechanical Prop. of Matls 3 17
SENIOR YEARFall Semester Credits Spring Seni ester CreditsMAT 411 Phys. Prin, in Mat, Sci1 I .................. 3 MAT 423 Matls. Factors in Design I ................ 3MAT 431 Physical MetallurgylMAT 435 Ph\s1calCeram1csl ..... CHE 325 Introduction to Plastics .....Humanities & Social Sci. .,.TechnicalElective 11 1 .. .. .. .. . ,1 Technical Electives ............................... _8Humanities & Social Sci, ......................... 3 1515 Hours Required for Graduation 1 .............. 133148



MECHANICAL AND AEROSPACE
ENGINEERING
Broughton Hall
Professor C. F. Zorowski, Head of Department
Professor J. C. Williams 111, Associate Head of Department
Professor B. H. Garcia Jr., Coordinator of Advising
Professors: J. A. Bailey, F. R. DeJarnette, J. A. Edwards, W. C. Griffith, F. J. Hale, F. D. Hart, H. A. Hassan, T. H.Hodgson, E. G. Humphries, R. B. Knight, J. C. Mulligan, M. N. Ozisik, J. N. Perkins, L. H. Royster, F. O Smetana, F. YSorrell, J. K. Whitfield, J. Woodburn; Adjunct Professors: J J. Murray, E. A. Saibel; Professors Enzenti H. B. Briggs, MH. Clayton, J. S. Doolittle; Assocmte Professors. E. M Afify, J R. Bailey, C. J. Maday, C. J. Moore Jr., W. F. ReiterJr.; Associate Professor and Extension Speaalrst‘ H. M. Eckerlin; Adjunct Associate Professors. E. S. Arm-strong Jrl, J. F CampbellR. E. Singleton, Assoczate Professor Emeritus W E. Adams; Asststant Professors‘ A. CEberhardt, J. S. Strenkowski; thing Assistant Professor: C. P. Ford 111; Adjunct Assistant Professors G Y. Anderson,F. O. Carta, P. B. Corson, T. W. Sigmon, J. R. Yow; Assistant Professor Emeritus: T. J. Martin Jr.; Instructors. G. 0. Eat-ton, Christa M. Weisbrook; Vtszting Instructor: J. H. Hebrank; Adjunct Instructors H. G. Hoomani, J E McLain;Extension Specialist: A. S. Buyers

Mechanical engineers specialize in the generation of power and the design of machines andprocesses that apply mechanical and thermal energy to useful purposes. Example areas ofspecialization include conventional (fossil fuel) power generation; novel power sources (solar,w1nd, tides, etc); internal combustion, diesel and turbine engines; heating, air conditioningand refrigeration; air, sea and land vehicles; all types of mechanical devices, systems, andmachinery; domestic and commercial appliances; instrumentation and industrial controls;and air, noise, and thermal pollution abatement systems.Aerospace engineering shares responsibility for many of the areas listed above but is prin-cipally concerned with the design and analysis of the performance, stability, and control ofmodern aircraft, both commercial and private, and space vehicles; all types of mechanicaldevices, systems, and machinery; vehicle propulsion systems; and aerodynamics—the in-teraction between the vehicle and the atmosphere.
CURRICULA
Because of the close relationship between mechanical and aerospace engineering, bothcurricula are administered by one department. There is cooperation between the two dis-ciplines in which responsibility for subject areas such as thermodynamics, heat and masstransfer, vibrations, acoustics, fluid mechanics, propulsion and control theory is shared.Each program is designed to provide the student with an understanding of both the scienceon which the discipline is founded and the applied science and technology which charac-terizes its specific personality. In addition the programs provide the student with an oppor-tunity to begin developing the skills of applying his or her acquired knowledge and specializ-ing in a specific area of discipline interest. The Bachelor of Science degree is available in bothaerospace engineering and mechanical engineering. Graduate degrees are also offered (seelisting of graduate degrees offered and consult the Graduate Catalog).

FACILITIES
The academic programs in Mechanical or Aerospace Engineering are augmented by exten—sive laboratory facilities available for practical experience in engineering systems.Mechanical Engineering facilities include instrumentation, acoustic and vibration,photoelasticity, stress analysis, dynamomentry, heat transfer, materials processing anddesign laboratories. Aerospace engineering facilities include subsonic, transonic, and super—sonic wind tunnels, aerospace structures and propulsion laboratories.

OPPORTUNITIES
Since all industry uses machinery and power, and mechanization is expanding the worldover, mechanical engineering provides career and employment opportunities which are v1r-
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tually limitless. Mechanical engineers are needed in every technology-oriented industry aswell as in such fields as law and medicine.The aerospace industry is one of the largest employers of engineers in the United States.Career and employment opportunities are available in the areas of aerodynamics, propul-sion, structures and stability and control in both commercial and private aviation and inrelated aerospace industries.Mechanical engineers and aerospace engineers find opportunities in design, production,testing. operation and maintenance, research and development, marketing and sales,management and teaching. Opportunities are limited only by the capabilities andprofessional training of the individual.
MECHANICAL ENGINEERING CURRICULUM

See the freshman year School of Engineering.
SOPHOMORE YEARFullSrmmIti' CreditsMA 2 2 Analytic Geometry andCalculus III .. . 4FY 20H General Physics . . .. .. .. .. 4MAE 206 EngineeringStatics . .. .. 3Humanities, Social Sciences‘orFree Elective . . 3Physical E l ication , 115

JUNIOR YEARFIIHSLIILNILI' CrtdlsMAE 301 Engineering Thermo-dinunicsi ... 3MAE 3(5 \Iechanical EngineeringLahorntoril .. .. 1MAE 316 Strength of MechanicalComponents. .. .. .. . .. .. 3EE 331 Principles of ElectricalEngineering .. . .. .. .. . 3MAT 201 Structure and Properties ofEngineeringMaterials . .. . 3Humanities. Soc1al Sciences‘1"FreeElecthe . .. . ..... . . . . . .. .. .. 316

Spring S( nitsltr CreditsMAE 216 Elements of MechanicalEngineering ....................... 3MA 301 Applied Differential Equa~tionsI .. .. .. ..... .. .3MAE 208 Engineering Dynamics ........... 3C80 111 Intro. to Fortran Programming ........... 2Humanities, Social Sciences‘orFree E16Cll\€ . ........... 3PhySical Education ....... 115
Spnny S( master CreditsMAE 302 Engineering Thermo-dynamics 11 ........................... 3MAE 306 Mechanical EngineeringLaboratory“ .. ........ 1MAE 31:: Dynamics of Machines ................... 3EE 332 Principles of ElectricalEngineering . ..MAE 30:: Fluid MechanicsI .........Humanities, Social Sciences‘or

SENIOR YEARFull S( hirsltr CreditsMAE 401 Energy ConversionorMAE 402 Heat&MassTransfer .. . . 3MAE 400 Mechanical EngineeringLaboratoryIII .. .. .. .. . .. .1MAE 41:) Mechanical EngineeringAnalysis ............................ 3DepartmentalElective ..... . H . . .. .. . 3Humanities, Social Sciences“orFreeElective 1.1...“ . ... .. ...... .1 16

Free Elective ................................... _316

Spr ng Sen e~ter CreditsMAE 402 Heat & Mass TransferorMAE 401 Energy Conversion 1 . .. i .. 3MAE 416 Mechanical EngineeringDesign . ......................... 4Departmental Elective ................................ 3Humanities, Social Sciences‘orFree Elective ..................................... .fi16
Hours Required for Graduation .......... ..... 129

Students may elect to take PY 201. 202 and 203 in place of FY 205, 208 Rearrangement of the schedule of courses to accom-plish this will be worked out in consultation with the student's adviser.
See information concerning the humanities, social science sequence for School of Engineering.
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AEROSPACE ENGINEERING CURRICULUM
See the freshman year School of Engineering.

SOPHOMORE YEARFall Semester Credits Sprz ng Semester CredztsMA 202 Analytic Geom, & Cal. III ................ 4 MAE 261 Aero. Vehicle Performance ........... 3PY 208 General Physics ........................... 4 MA 301 Applied Differen. Equations .............. 3MAE 206 EngineeringStatics .................. 3 MAE 208 Engineering Dynamics . ,. .. 3Humanities, Social Sciences CSC 111 Introduction to Fortranor Programming iiiiiiiiiiiii . ......... 2Free Elective 3‘ MAT 201 Struc. &Prop. of Engr. Mat I ............ 3Physical Education .............................._1 Ph3sica1 Education . .. . . ,. ,. 115 15
JUNIOR YEARFall Semester Credits Spring Semester CreditsMAE 301 Engr. ThermodynamicsI .. 3 MAE 356 Aerodynamics II , . ................... 4MAE 355 Aerod3namicsI .. . ., 4 MAE 365 Propulsionl ..................MAE 371 Aero Vehicle Struct.I ...... .. 3 MAE 435 Principles ofAuto Control ,.BE 331 Primof Elec. Engr. ........... . 3 MAE 472 Aero,Vehicle Struct II ...............EE 339 Prin of Elec. Engr. Lab ....... .. 1 Humanities, Social SciencesHumanities, Social Sciences oror FreeElective ..... .. .. H .. ,. .3‘Free Elective ...................................._3‘ 1717
SENIOR YEARFall Semester Credits Spring SemeS'ter CreditsMAE 478 Aero. Vehicle DesignI ................... 2 MAE 479 Aero Vehicle Design II ................. 3MAE 462 Flight Veh Stab.&Con. . 3 Departmental Elective ,,,,,,,,,,,,,,, . .......... 3MAE 465 Propulsion II .......................... 4 Humanities. Social SciencesMAE 455 Boundary Layer’I'heory . ...... 3 or‘Humanities, Social Sciences Free Electives . .. .. . .. H .. . . i. 9‘or 15Free Electives ...................................... 6‘18 Hours Required for Graduation . .. . H 132

' 27 credit hours of Humanities, Social Sciences and free electives of which 9 credit hours are free electives and 18 credithours are Humanities and Social Sciences which must be taken from an approved list.
lNUCLEAR ENGINEERING
I Burlington Engineering Laboratories
Professor T. S. Elleman, Head of the Department
Associate Professor E. Stam, Coordinator of Advising
Professors R. P. Gardner, R. L. Murray, R E Saxe, K. Verghese, L. R. Zumwalt; Associate Professors J. R. Bohannon Jr.,C. E, Sicwert; Extension Specinlzst: J. Kohl, Health Physicist R, D, Cross; Reactor Engineer WI L. Dunn

Nuclear engineering is concerned with the engineering aspects of the control, release andutilization of nuclear energy. Nuclear reactors serve many functions they serve as heatsources for economical electric power plants, are the basis of modern propulsion systems forships and submarines, and produce fissionable and radioactive isotopes for a variety ofpeaceful applications. Nuclear methods are applied in medical diagnosis and treatment,scientific research, and the search for new resources. The nuclear engineering programeducates individuals in scientific and engineering principles essential for effective andproductive contributions in industrial, university and government service.
IOPPORTUNITIES

Although the nuclear industry is relatively young, it already represents a major nationaleffort. Reactor development and construction will continue to grow as we become in-
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creasingly reliant upon nuclear energy as a substitute for energy from fossil fuels. Industrialapplications of radiation will accelerate as the economic potential of such methods becomeseven more firmly established. There continues to be a substantial need for nuclear engineers,especially by electric utilities, reactor manufacturers, and regulatory agencies.
CURRICULUM
Nuclear engineers work in nuclear systems research, design, development, testing, opera-tion, environmental protection, and marketing. The Bachelor of Science program preparesgraduates for positions in industry or government laboratories or for graduate study (seelisting of graduate degrees offered). The curriculum incorporates basic sciences andengineering, with emphasis on mathematics and physics, followed by coursework in nuclearscience and technology Attention is given to the engineering design of nuclear reactors andnuclear radiation systems and to energy resources and environmental aspects of nuclearenergy.Facilities for nuclear education include: a one-megawatt pulsing reactor (PULSTAR),which can be operated at a steady state of 1 MW or pulsed to 2200 MW; a cobalt-60 gammasource, 20,000 curies; solid state detectors and multi-channel analyzers for gamma-rayanalysis; analog computers; digital computer, IBM System/360, Model 75', activationanalysis laboratory; and high- and low—level radiochemistry laboratories.
NUCLEAR ENGINEERING CURRICULUM

See the freshman year School of Engineering
SOPHOMORE YEARF: (M msitr Crulilx Spring SPHILSNV‘ CreditsM.\ 2(2 Analytic Geometry and Cal III 4 MA 301 Appl Diff Equationsl . 3FY 20% General Physics . 4 FY 410 Introductory Nuclear Physics 4MAT 2H Struc and Prop. Eng Mtls . . .. . 3 CE 213 Introduction to Mechanics , 3(‘SC 111 Intn d to Fortan Programming 2 NE 201 App] of Nuclear Energy ........ H 3Humanities and Social Sciences 3 Humanities and Social Sciences . .. 3Physical Education ., ., ., ., . . . ..... 1 Physical Education ................. _117 1’7

JUNIOR YEARFill S( n nttl‘ Crufits Spr M] St I) Aster CreditsMAE 301 Engr Thermodynamicsl . .. .. . 3 MA 401 Appl.Dif Equations II . . . . ..EE 3‘31 Principles of Electrical Engr. .. 3 EE 332 Principles of Electrical Engr.MAE 30“ Fluid Mechanical . . . 3 MAE 303 Engr. Thermodynamics IIINE 302 Fundamentals of Nucl Engr , 4 NE 401 Reactor Analysis and DesignHumanities and Social Sciences .. .. .. 3 Free Elective .. ..........16
SENIOR YEARFull Sr 1/ (sltr (‘I'tdzfsNE 402 ReactorEngineering . .. .. ,. .. ,. . 4NE 404 Rad, Reactor, and EnvironmentalSafety . . 3Technical Elective . . 3Humanities and Social Sciences . ,. . 3Free Elective ,. .. . . .. ................. 316

81mm] St musk r CreditsNE 403 Nucl. Engr Design Proj. .................... 3NE 405 Reactor Systems .. 3NE Elective ................... 3Humanities and Social Sciences . .............. 3Free Elective .................................j15
Hours Required for Graduation .......... . ...... 132

PROFESSIONAL DEGREES
The School of Engineering offers professional curricula leading to the degrees ChemicalEngineer, Civil Engineer, Electrical Engineer, Industrial Engineer, Materials Engineer,Mechanical Engineer, and Nuclear Engineer. These programs of study are designed to fit theneeds of students desiring intensive specialization in a particular field or additional work notordinarily covered in the normal four-year undergraduate curricula.
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Course work rather than research is emphasized in the professional degree program. Thecurriculum consists of a minimum of 30 credits which make up a planned program designedto fit the student’s objective and which contains a minimum of 30 credit hours of course workat the 400 level or above, including at least 15 credit hours at the 500 level or above. Typicalprograms are available in the various departmental offices.Admission Applicants who hold the bachelor’s degree in engineering will be admitted tothe professional program of the School of Engineering upon presentation of official creden-tials. For unconditional admission, these credentials must show the completion, with aminimum grade-point average of 2.5 (C+), of an amount of undergraduate work in theproposed field of professional study corresponding to that normally required for a bachelor’sdegree in that field.Admission on a provisional basis may be granted applicants who do not meet the formalrequirements. In case of insufficient preparation, prerequisite courses will be prescribed inaddition to the normal program requirements.Application should be filed in the office of the dean of the School of Engineering at least 30days in advance of the semester in which admission is sought.General Regulations—The following regulations of the School of Engineering will be ob-served:1) An undergraduate enrolled at North Carolina State University who plans to undertakea professional program and who has fulfilled all requirements for the bachelor’s degree, ex-cept for a few courses, may be permitted to enroll in courses for credit toward theprofessional degree provided the student has given notice of his purpose to the dean of theSchool of Engineering.2) A limited amount of credit to be applied toward the requirements for the professionaldegree may be transferred to N. C. State from other institutions offering advanced work inengineering. Transfer of credit must be recommended by the head of the department inwhich the student does his major work and approved by the Dean of Engineering.3) Professional students are classified as PR students and are subject to rules and regula-tions established by the Dean of Engineering.4) Grades for completed courses are reported to the Dean of Engineering and to Registra-tion and Records. A minimum grade of “C” must be made in each course to obtain credit. Aquality point average of 2.5 (C+) in all course work must be attained to satisfy requirementsfor a professional degree.5) Work completed more than six years prior to the date on which the professional degreeis to be granted may not be used as credit toward the professional degree, unless approved bythe head of the department concerned and the Dean of Engineering.6) Each professional student will be assigned an adviser in his or her major area. The ad-viser assists the student in preparing a program of study and counsels him or her inacademic work. The student is required to prepare, with adviser’s assistance, a complete planof study before the end of the first semester in residence. This program of study is subject toapproval by the Dean of Engineering.
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SCHOOL OF FOREST
RESOURCES
Biltmore Hall
E. L. Ellwood, Dam
L. C. Saylor, Associate Dean and Coordinator ofAdvz'sing
The management and utilization of the South’s forest resources and products provide op-portunities for challenging professional careers. Forests provide a variety of goods—timber,water, wildlife and recreation environments vital to the economy and well being of NorthCarolina. Graduates of the School are qualified for professional positions managing forestlands, or producing the products or managing the services developed from these lands.Emphasis is placed on natural renewable resource management because the wise use of theproducts and amenities that can be derived from forest lands is central to preserving en-vironmental quality and the quality of life.North Carolina is an important forest state. Its 20 million acres of commercial forest land,comprising two-thirds of the state‘s land area, form the base for goods and services valued atapproximately five billion dollars annually. Nearly 20 percent of the state’s industrial laborforce is associated with forest based organizations; forests support the southern region’slargest industry. New wood-using industries continue to move into the South, creating multi-billion dollar outputs. Similarly, recreational activities continue to expand as a result ofgrowing population, affluence, mobility and leisure time.As a result of this growth, forest based industries and governmental agencies need well-educated, technically competent personnel.Some of the programs in the School of Forest Resources are not duplicated in otherSouthern Universities, so the Trustees of the University and the Southern Regional Educa-tion Board have designated them as regional in nature. As a result no limit is set for enroll-ments of qualified out-of—state students.

DEGREES
The Bachelor of Science degree is conferred upon the satisfactory completion of any of thefour-year undergraduate curricula listed below.Graduate degrees offered include: Master of Science, Master of Forestry, Master ofRecreation Resources, Master of Wood and Paper Science and the Doctor of Philosophy. Ap—plicants should consult the Graduate Catalog for additional information.

FIELD INSTRUCTION AND EXPERIENCE
All students (except those in conservation) are required to present an equivalent of onesummer of acceptable work experience. Students consult with their advisers as to what con-stitutes acceptable employment.A summer camp is required of all forestry students. This camp follows the sophomore yearfor resident students. Transfer students attend the camp after completing the junior year atNorth Carolina State University.Undergraduates enrolled in recreation resources administration complete a nine-weeks in-ternship immediately following the completion of the junior year.All pulp and paper majors spend at least one summer working in a pulp and paper milldesignated by the University.Wood science and technology students attend a summer practicum following thesophomore year; transfer students attend following the junior year.Additional field instruction and scheduled trips to representative industries and agenciesare required frequently as a part of regular class assignments.
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HONORS PROGRAM
Students making exceptional academic records during their freshman year may, withfaculty approval, follow an honors program. Honors students develop more rigorousprograms of study, frequently taking advanced courses in mathematics, chemistry, statisticsand economics. With the adviser’s consent honors students may substitute preferred coursesfor normally required courses in order to develop strength in special interest areas. Honorsstudents are required to undertake a program of independent study which can involve aresearch problem or special project during their junior or senior year.

FOREST RESOURCES EXTENSION
The Forest Resources Extension program, a part of the Agricultural Extension Service, isthe largest program of its type in the United States. It serves landowners, industries andpublic agencies in the areas of forestry, recreation, wildlife and wood and paper. Its primaryresponsibility is promoting the application of new ideas developed through research and ex-perlence.In cooperation with the Continuing Education Division, short courses are offered in a num-ber of fields to provide industry and government employees an opportunity to keep abreastof modern developments in techniques and equipment.

FACILITIES AND LABORATORIES
A school library and most classrooms are housed in Biltmore Hall. Among special educa-tion facilities in Forest Resources are: 80,000 acres in forests including the Hofmann foreston the coastal plain; the Hill, Schenck, Hope Valley and Goodwin Forests in the Piedmont;and the Slocum summer camp for sophomores at the Hill Forest in Durham county.Specialized laboratories unique to the South are the Hodges Wood Products Laboratoryhousing machining, gluing, finishing, preserving, testing and research laboratories, a saw-mill, a dry kiln and a veneer lathe; and the Robertson Laboratory with wood preparation,chemistry, pulping, testing and coloring laboratories, digesters and a small paper machine.

CURRICULA
Five curricula are administered in the School through its Departments of Forestry,Recreation Resources Administration and Wood and Paper Science. These programs providea broad education in the biological and physical sciences as well as a sound cultural andprofessional background. Students are prepared for careers in the fields of conservation,forestry, recreation resources administration, pulp and paper science and technology, andwood science and technology.Freshmen have a nearly common core of courses during the first semester allowing defer-ment of the final selection of a curriculum for two or three semesters. To assist students witha better understanding of their major area of study, introductory courses are given in eachcurriculum.
CONSERVATION
(Also see Agriculture and Life Sciences.)
M. G. Cook, Major Adviser, School of Agriculture (1an Life Sciences
L. C. Saylor, Major Adviser, School ofForest Resources
Conservation is wise use, perpetuation, or improvement of natural resources for the long-term benefit of society. Rapid urbanization and industrialization, and increasing population,are increasing pressures on the use of land areas for food and fiber, for wood and water andfor recreation. These trends require trained people to make sound judgments in naturalresources management and use.The Schools of Forest Resources and Agriculture and Life Sciences—with strong programsl in forestry, recreation, wood and paper science, ecology, soils, wildlife and the basic
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biological sciences—jointly offer a baccalaureate program in conservation. Conservationgraduates are trained in the basic concepts of several disciplines to apply a conservationphilosophy to problem-solving in a modern society.
CURRICULUM
Depending upon interests, students enroll in either Forest Resources or Agriculture andLife Sciences. All programs in conservation have common core courses; specialty areas orminors are developed through elective courses.Conservation provides a broad general education in natural resource management leadingto a Bachelor of Science degree, rather than emphasizing technological aspects. Studentsdesiring a more professional emphasis frequently combine the conservation program with asecond degree. By the proper choice of electives, one may obtain a dual degree in fields suchas botany, forestry, liberal arts, recreation, soil science, wildlife management and zoology.

CONSERVATION CURRICULUM
FRESHMAN YEARFull S! m( sler Crrdits Spring Semester CreditsALS 103 Introductory Topics in ALS CH 101 General Chemistryl ........................ 4or ENG 112 Composition&Reading . i. 3FOR 101 Introduction to Forestry ............ 1 Humanity-Social Science Elective ...................BO 200 Plant Life MA 112 Analytic Geometry &or Calculus A . . ........................... 4BS 100 General Biology . ............ . .. Physical Education ................................. 1ENG 111 Composition & Rhetoric . . 15Humanity Social Science Elective .......MA 111 Algebra &Trigonometry ..Physical Education .
SOPHOMORE YEARFull Sr nuster Credils Spring Semester CreditsCH 103 General Chemistry II .. i . 4 BO 200 Plant Lifeor orCH 107 Principles of Chemistry ZO 201 Animal Life ...................CY 120 Elements of Physical Geology . 2 English Elective ..GY 110 Physical Geology Laboratory 1 Free Elective .Humanity Social Science Electives ............ 6 SSC 200 Soil Science‘ 1. .. ..Z0 221 Conservation of Natural Physical Education ................................. 1Resources ............................. 3 16Physical Education .............................. 117

JUNIOR YEARFall Sr mzster Credits Spring Semester CreditsBO (20) 360 Introduction to Ecology .. . ....... 4 Biological Science ElectiveConservation Elective 1 ........................ . 3 Conservation Elective .............RRA 241 Recreation Resource Rela~ Humanity-Social Science Elective .. l.tionships . .......................... . PY 221 College Physics ............................ 5Humanity Social Science Elective ....... FOR 472 Renewable ResourceST 311 Introduction to Statistics .................. 3 Management ............................. _316 17
SENIOR YEARFall Semester Credits Spring Semester CreditsBiological Science Elective .......................... 3 Biological Science Elective ............................ 3Conservation Elective . ....................... 3 Conservation Elective ................................ 3English Elective ................. Humanity-Social Science Elective r. 3ZO 353 Wildlife Management .. H Free Electives ........................................jF‘ree Electives ...................................... :1 1516 Hours Required for Graduation ...................... 128

‘ Students with non-technical interests may substitute SSC 205 for SSC 200.
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Elective courses may be used for emphasizing subject areas in communication, soils,wildlife biology, education and other areas.
FORESTRY
Biltmore Hall
Professor John W. Johnson, Head ofDepartment
TEACHING AND RESEARCH
Professors F S. Barkalow Jr , R C. Bryant, A W Cooper, E B. Cowling, M H Farrier, L Grand, V\. L. Hailey, J. WJohnson, D E. Moreland (USDA , G. Namkoong (USFS), T 0 Perry, L. C Saylor, R. R. Wilkinson, A G. Wollum ll, B. JZobel;AdjunctPrnfessors:G.H.Hepting,E G Kuhlman,L.J.Metz,C G Wells,R. C. Winkworth,Proflssors Emmi TE. Maki, W D. Miller, R J. Preston;Assocmte Professors L. G Jervis, P Hain.J D Hair. A E Hassan, D L Holley,R. C, Kellison, D H J Steensen, A L Sullivan; Adjunct Assurzutt Fl‘rftssm‘s' H T Schreuder, R Sionec; pher, H. AThomas; A‘hlsfflflf Professors D. J. Frederick, T V Gemmer, J D Gregory, R A Lanc13,R J Weir; All} inc! Assisi/nilProfessor J. A Barker' Director Forest Fertilization Foopcmtire‘ R Ballard; L 11’s ‘71 Forest Sails Spu‘iul s! M Kane.Liaison Genelicisls J, B. Jett Jr., J. R, Sprague, J T Talbert; Liaison Si! 'I(‘)lffllrll[lsf W E Gardner, Instrmlnr J. G.Laarman; Teaching Technicmn R. R Braham; Reserirr/ Assistm ls. D W Hazel, R L Zink
EXTENSION
Professors W T,Hu.\ter Leader Forestry Section,Pr ifes‘sr rs Emeriti W M Keller, F E Whitfield,.~l strum PmfissmsE, M. Jones; Assisfnnl Professors J. R McGraw,W M Stanton, A J. Weber Sptriil sis D. W. Bachert, R. A Hamilton,L H, Harkins
CURRICULUM
The forestry curriculum provides students a basic educational background of biological,physical, and social sciences, humanities, mathematics and communication skills. Inter-spersed throughout the curriculum are forestry courses that deal with a wide variety ofprofessional activities.The goal of the program is a good education in the management and protection of rural andurban forest lands and resources, and the environment which they influence. Academicstudies on campus are supplemented by practical laboratory exercises in forest areas, andthe sophomore year is followed by an intensive 10-week summer camp experience in theCoastal Plain, Piedmont and Mountain regions of North Carolina.Three months of acceptable work experience are required for graduation with a Bachelorof Science degree in forestry.

FORESTRY FIELDS OF SPECIALIZATION
The concentrations in forestry include a) general forestry, b) business operations, c)forestry biometry, d) watershed management, e) forest biology, f) wildlife management, g)forest mechanization, h) recreation, i) conservation, j) wood technology, and k) soil science. Astudent selects a concentration and schedules appropriate approved courses.

DUAL DEGREE PROGRAMS
Programs have been arranged with economics and business, entomology, recreationresources administration, soil science, and zoology, whereby students can obtain, in additionto the Bachelor of Science degree in forestry, a second Bachelor of Science degree inagricultural economics, conservation, entomology, recreation resources administration, soilscience or wildlife biology. These joint programs usually require additional credits above theforestry concentration and free elective credits. Depending upon ability, students may carryadditional credits in their four-year program or by enrolling for an extra semester orequivalent summer session.
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OPPORTUNITIES
Graduates are in demand by state and federal land-managing agencies, by industrial con-cerns growing wood as a raw material, and by other organizations and agencies such as theagricultural extension service. Some graduates, after acquiring professional forestry ex-perience, are self-employed as consultants and as operators or owners of forest-relatedbusinesses.

FORESTRY CURRICULUM
FRESHMAN YEARFull St mem’r Credits Spnng Semester CreditsBO 200 Plant Lil'e i H ........... 4 CH 103 (107) General Chemistry II orMA 112 Anal) tic Geom. Calci A I . .1 . 4 Print of Chemistry .................... 4CH 101 General Chemistry . I I .. I. .. 4 MA 212 Analytic Geom.Calc.B .. 3ENG 111 Composition &Rhet0ric , ........... . 3 ENG 112 Composition &Reading iiiiiii .. 3FOR 101 Introduction to Forestry FOR 210 Dendrologthymnosperms) .. 2Physical Education H .. I Humanity-Social Science Elec ............. .. 3Physical Education I ................................ 116
SOPHOMORE YEARFill Sui (sltr CI‘PI'IILS Spring Semester CreditsPY 221 College Physics ..... .. 5 BB 212 Economics of Agriculture .................. 3WPS 202 Wood Struci Prop.I I 3 FOR 272 Forest Mensuration I. .. . 3FOR 211 Dendrology(Angiosperms) . iiiiii 2 SSC 200 Soil Science . iiiii 4FOR 201 Intro to For. Mcnsuration I H . 2 Humanity-SocialScienceElect 3English SpeechElec. H H I H . 1 Free Elective i iiiiiii . ................... 3Physical Education . ............... Physical Education . H ................... _116 17
SUMMER CAMPFOR 204 Silviculture iiiiiiiiii I. .. . .. 2FOR 263 Dendrology iiiiiiiii I . . 1FOR 264 Forest Protection I 2FOR 27-] Map &Mensuration ................ 4FOR 284 Utilization iiiiiiii I .................. 1

R)
All students select a concentration by the beginning of the junior year at the latest

JUNIOR YEARFull Stmtslir Credits Spring Semnler CreditsENG 301 Intro. to Forest Insects iiiiiiiiiiiiiiiiii 3 FOR 452 Silvics .. .. l. 4ST 3111‘ Intro.to Statistics H PP (FOR) 318 Forest Patho 0g} ........ .i 4FOR 219 Forest Econ. & Oper. . Humanity-Social Science Elec. .......... .1 3Humanity-Social Science Elec ................... 3 Concentration Requirement ............. .. 3Concentration Requirement , tttttt . .. . .i 3 Free Elective ...................... ..__315 17
WORK EXPERIENCE‘

SENIOR YEARFall Semester Credits Spring Semester CreditsFOR 405 Forest Land Management ................ 5 FOR 406 Forest Land Inventory andConcentration Requirements ................. 8 Planning . ................................ 6Free Elective ............................ , 3 Concentration Requirements ......................... _916 15
Hours Required for Graduation ..................... 139

The Freshman year course offerings as shown here assume that entrance test scores suggest readiness for MA 112 andCH 101. Appropriate substitutions will be made where test scores indicate the need to start at a different level.
‘ Tliiu months of arcepluble work erperiuicc are required for graduation.
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RECREATION RESOURCES
ADMINISTRATION
Biltmore Hall
Professor M. R. Warren Jr., Head of the Department
Professor R. E, Sternloff; Professors Emerzti: T I Hines, W E. Smith. Assomate Professor. P. K. McKnell); Adjznc!Associate Professor J S Stexens Jr , Associate Prefessors Enzcnti G. A. Hammon, L. L. Miller, C. C. Scott; AsststantProfessors: L, E. Abbas, H. A. Devine, S. L. Kirsch, P. S, Rea, C, D. Siderelis, D. D. Tarbet, Adjunct AsszstantProfessors: H. K. Cordell, J H Moses; Teaching Teclmczan. B E. Wilson; Visiting Instructor. S. Love;Adjunct Instructors R. L. Buckner, W, C Singletary Jr

Standards adopted by the recreation profession make college graduation a requirement forprofessional recreation employment. North Carolina State University has facilities, staff,curriculum, program and an established reputation for comprehensive professional educa-tion in recreation and parks. The program is nationally accredited.The curriculum of Recreation Resources Administration offers a broad generaleducational background, basic professional and technical courses, and the opportunity tospecialize in a particular field of recreation.
RECREATION RESOURCES ADMINISTRATION CURRICULUM
The recreation resources administration curriculum fulfills the needs of the graduate whowill be employed by federal, state and local government agencies, private enterprises, in-dustry and business, voluntary and quasi-public agencies and other private groups. Generaleducation courses are in biology, psychology, history and political science, English,mathematics, chemistry and economics. Specialized courses are in statistics, researchmethods, computer science, and landscape horticulture. Professional courses, applying direc-tly to the needs of the recreator and his profession, cover recreation philosophy, managementtechniques and skills, fiscal operation, supervision, comprehensive and site planning,programming, administration, etc.

CONCENTRATIONS
A student may study the application of recreation management to a particular environ-ment by following one of these concentrations:Commercial Recreation—A background in economics, personnel management, ac-counting, marketing and business is necessary.Institutional Recreation—Youth service agencies, corrective institutions and privateagencies require that a graduate have emphasis in sociology and psychology.Urban Park Management—Additional courses in applied biology, horticulture, soils,municipal government and community organization are required.Natural Resource Recreation Management Requires professional competence innatural resource management where there is a major concern with the preservation, wise useand improvement of recreation resources and opportunities as they occur in the forest en-vironment.Recreation Planning—A background is required in air photo interpretation, economics,governmental planning and community organization in addition to the core curriculumcourses.Recreation Program Management—A broad knowledge in face-to-face leadershiptechniques and skills involving the promotion and management of athletics, arts and crafts,music, dramatics and other recreation activities.Recreation and Park Management Requires the acquisition of a more intensive orien-tation to both park management and program management. A background in program-ming, and maintenance and operation is refined.Interpretive—The management and promotion of interpretive programs requires abackground in communications skills, emphasis in the biological sciences, anthropology andhistory.
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RECREATION RESOURCES ADMINISTRATION CURRICULUM
FRESHMAN YEARFull Semester CreditsBS 100 General Biology ............ A ........... 4ENG 111 Composition & Rhetoric ................... 3RRA 101 Recreation Resources OrientationLab ................................. 1MA 112 Analytic Geometry &Calculus A orMA 122 Mathematics of Finance ................... 3-4RRA 152 Introduction to Recreation ................ 3Physical Education i .. ., i ................ 115 16
SOPHOMORE YEARFull Semesft r CreditsCH 101 General Chemistry I orCH 111 Foundations of Chemistry rrrrrrrrrrrrrrrrr 4RRA 215 Maintenance & Operational ............... 3SOC 202 Principles of Sociology 0rSOC 301 Human Behavior 1 i .SP Electhe ,,,,,,,Writing ElectivePhysical Education

JUNIOR YEARFall Semester CredilsBO (20) 360 Introduction to Ecology ............... 4RRA 341 Priniof Recreation Planning ............. 3RRA 358 The Recreation Program .......... 4Concentration . .................................. 617

Spring Semester CreditsEB 201 Economics I orEB 212 Economics of Agriculture ................... 3ENG 112 Composition & Reading 3BO 200 Plant Life orZO 201 Animal Life 4RRA 241 Recreation Resource Relat. . 3Social Science-Humanity Elective .. . 3Physical Education 117

Spring Semester CreditsRRA 216 Maintenance & Operations II .............. 3FOR (WPSl 273 Quantitative Methodsin Forest Resources orCSC 200 Introduction to Computers &Their Uses 3PS 201 American Govt. Systems orPS 206 Local Governmental Systems ............... 3ST 311 Introduction to Statistics‘Concentration ....................Physical Education ................................... _1.16
Spring Semester CreditsRRA 359 Recreation Park Supervision ........... 3RRA 451 Facility & Site Planning . 31Concentration .. 6Free Elective _315

SUMMER SESSION(9 weekslRRA 475 Recreation and Park Internship ........................................ 9
SENIOR YEARFall Semester CreditsHS 201 Principles of Horticulture or-HS 342 Landscape Horticulture .................... 3RRA 453 Admin. Policies & Procedures ........... 3Social Science-Humanity Elective ....... .i 31Concentration ......................... . 3Free Elective ......................................... _315

Spring SemesterRRA 454 Recreation & Park Finance ............... 3RRA 491 Spec. Prob. in Recreation orSOC 416 Research Methods'ConcentrationFree Elective
Hours Required for Graduation ...................... 136

Of the 24 hours in the various concentration areas, 9 to 16 hours are required specifically for the selected concentration and8 to 15 hours are elected from controlled areas.Required for Urban Park Management Concentration.
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WOOD AND PAPER SCIENCE
Biltmore Hall
Professor R. J. Thomas, Head of the Department
TEACHING AND RESEARCH
Professors: A. C Barefoot, H. Chang, E, B. Cowling, E, L. Ellwood, I S Goldstein, J S. Gratzl, C A Hart, R G Hitchings,M. P Levi, R. G. Pearson; Adjunct Professors. L L Edwards, P. Koch, W, T McKean, R. P. Singh, Professors EmeritusR M Carter, A, J Stamm; Associate Professors R. C. Gilmore A. E. Hassan M W Kelly, H G Olf, D H J Steensen;Visiting A ssocmle Professor F. W Lonsky; Adjunct Assocxalc Professors T K, Kirk, R. B. Phillips; Assoczate ProfessorsEmeritus C. G Landes, C N Rogers; Assistant Professors. T. V. Gemmer, E. A. Wheeler, Assistant Professor En chsH. D. Cook; Assoczate Members ofthe Faculty H B Moore (Entomology), A Prak (Industrial Engineering , V T Stannett (Chemical Engineering).
EXTENSION
Professor M, P. Levi, Leader, Wood Products Section, Associate ProfessorEmentus L. H. Hobbs; Asszstm (Professor S. JHanover, Specxalists: R C Allison, E L Deal, L G Jahn
The wood industries have been a vital part of North Carolina's economy for over 300 years.North Carolina ranks high in the manufacture of hardwood, plywood, and wooden furniture,rough lumber and railroad tie production and the manufacture of pulp and paper. The valueof forest products produced annually in the state exceeds three billion dollars. Seventeen per-cent of the state’s labor force is employed in the wood industries.The Department of Wood and Paper Science offers two curricula leading to Bachelor ofScience degrees—wood science and technology and pulp and paper science and technology—to educate persons for careers in the wood based and allied industries or in government agen-cies concerned with wood resources. Wood science and technology is concerned with thetechnical aspects of wood and its processing into reconstituted and manufactured products.Pulp and paper science and technology deals specifically with wood fibers and their process-ing for paper and wood based chemicals.

PULP AND PAPER SCIENCE AND TECHNOLOGY
Robertson Laboratory
Professor R. G. Hitchings, In Charge

This curriculum prepares people for technical work in the rapidly growing pulp and paperindustry which ranks fifth among all American industries. This is primarily a Southern in-dustry with over 60 percent of the nation’s pulpwood produced in the South Careers includeprocess engineers, product development engineers, technical service engineers, quality con-trol supervisors, process control chemists and production supervisors. After basic sciencecourses, the students study in the specialized Robertson Pulp and Paper Laboratory woodpulp processes, chemical and by—products recovery, pulp bleaching, and in the various paper-making operations, such as refining, sizing, filling, dyeing, formation, coating and the con—verting of paper.Pulp and paper is a regional program approved by the Southern Regional Education Boardas the undergraduate program to serve the Southeast in this field. Approximately 70 un-dergraduate scholarships are granted annually to students by more than 100 company mem-bers composing the Pulp and Paper Foundation.All pulp and paper majors spend at least one summer working in a pulp or paper milldesignated by the University. One hour of academic credit is granted after completion of 12weeks of mill work and presentation of a satisfactory report. In addition to this minimumsummer work requirement, students are urged to work in mills the two other summers be—tween academic years to gain valuable practical experience.This curriculum leads to a Bachelor of Science in pulp and paper science and technology.Three programs are available emphasizing the technological, engineering or scientificaspects of pulping and papermaking. The technology program provides a broad backgroundfor those students anticipating careers in mill operations or with paper industry supplier
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organizations. Greater depth in the underlying scientific principles or their applications canbe obtained from the science and engineering programs, which also provide a good founda-tion for graduate study. A fifth year program leading to a second degree, a Bachelor ofSchnceinchenficalengneefing,isavaflabb,
PULP AND PAPER SCIENCE AND TECHNOLOGY CURRICULA

FRESHMAN YEAR
TECHNOLOGY PROGRAM
Full Semester CreditsCH 101 General Chemistryl iiiiiiiiiiiiiiiiiiiii 4ENG 111 Composition and Rhetoric 3MA 112 Analytic Geometry &Calculus A‘ 4WPS 101 Intro. to Wood and PaperScience ................................ 1Social Science Humanity Elective" 3Physical Education ................................... 116

‘ Honors students take MA 102, 201 and 202” Basic economics course recommended

Spring Semester CreditsCH 107 Principles of Chemistry ..................... 4ENG 112 Composition &Reading 3WPS 242 Wood Fiber Analysis ........... i 3MA 212 Analytical Geometry &Calculus B‘ ................................ 3E 101 Engineering Graphicsl i . 2Physical Education 116

SOPHOMORE YEARFall Semester CreditsCH 220 Introductory Organic Chemistry 1 Spring SemesterCH 315 Quantitative Analysis .PY 211 General Physics' 4 FY 212 General Physics‘ ..........ST 361 Introduction to Statistics for WPS (FOR) 273 Quantitative Methods inEngineers ................................ 3 Forest Resources .................. 3Physical Education .................................. 1 Social Science Humanity Elective ..................... 3Social Science-Humanity Elective i 3 Physical Education ................................... 1Free Elective ......................................... 3 1518
‘ Honors students take PY 205, 208

JUNIOR YEARFall Semester Credits Spring Semester CreditsCH 331 Introductory Physical Chemistry 4 Engineering Elective’ 3CHE 301 Elements of Chemical CHE 302 Elements of ChemicalEngineering Engineering ............................. 3WPS 211 Pulp & Paper Internship ..WPS 321 Pulp & Paper Technology IWPS 331 Introduction to Wood andPulping Chemistry ....................... 1MAE 307 Energy & Energy Transfor-mations .................................. 3Social Science-Humanity Elective .................... 318
EE 331, 350, IE 301 or CHE 225

WPS 322 Pulp & Paper Technology II . 3

SENIOR YEARFall Semester CreditsWPS 471 Pulping Process Analysis 3WPS 411 Pulp/Paper Unit Processes I ............. 3WPS 491 Senior Problems in Wood &Paper ScienceSocial Science Humanity Elective . 3WPS 413 Paper Properties &Additives 3Technical Elective .................................... 316
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WPS 332 Wood & Pulping Chemistry .. .. 4Free Elective ........................................ 316

Spring Semester CreditsWPS 403 Paper Process Analysis ................... 3WPS 412 Pulp & Paper Unit Processes 11 . .1 3WPS 463 Plant Inspections .. 1Social ScienceHumanity Elective .. 3Free Elective V. 3Technical Elective .................................... 316
Hours Required for Graduation ...................... 131



SCIENCE PROGRAM
FRESHMAN YEARFall Semester Credits Spmu] Senz ester CreditsENG 111 Composition&Rhetoric ................... 3 ENG 112 Composition&Reading i. 3CH 101 General ChemistryI .............. 4 CH 107 Principles of Chemistry ........ t 4MA 102 Analytic Geometry & Calculus I .......... 4 MA 201 Analytic Geometry & Calculus II ..... . 4WPS 101 Intro. to Wood and Paper E 101 Engineering GraphicsI .. 2Science ................................... 1 WPS 242 Wood Fiber Analysis ..................... 3Social Science-Humanity Elective’ ................... 3 Physical Education ................................ 1Physical Education ................................... _1_ 1716

Basic economics course recommended
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCH 221 Organic ChemistryI 4 CH 223 Organic Chemistry II ....................... 4MA 202 Analytic Geometry& Calculus III ....... 4 MA 301 Applied DifferentialPY 205 General Physics ............................ 4 EquationsI .............................. 3Social Science-Humanity Elective . ....... 3 FY 208 General Physics ............... 4Physical Education ................................ 1 Free Elective .................... ...... 316 Physical Education ................................. 115

JUNIOR YEARFall Semester Credits Spring Semester CreditsCH 431 Physical Chemistryl ....................... 3 CH 433 Physical Chemistry II .................... 3CH 432 Physical ChemistryILaboratory .. 1 WPS 322 Pulp and Paper Technology II . 3WPS 211 Pulp and Paper Internship 1 WPS 332 Wood & Pulping Chemistry ..... 4WPS 321 Pulp and Paper Technologyl ........... , 3 Social Science-Humanity Elective .. . 3ST 361 Introduction to Statistics for Technical Electives ................................ t 4Engineers ................................... 3 17CH 315 Quantitative Analysis ................... 4Free Elective ......................................... _§18
SENIOR YEARFall Semester Credits Spring Semester CredilsWPS 4'71 Pulping Process Analysis ................. 3 WPS 403 Paper Process Analysis ................ 3WPS 491 Senior Problems in Wood & WPS 463 Plantinspections ........... 1Paper Science ............................. 1 Free Elective ..................... 3WPS 413 Paper Properties and Social Science-Humanity Elective 3Additives ................................. 3 Technical Electives ................................... 11Social Science-Humanity Electives ,. 6 16Technical Elective .................................... 316 Hours Required for Graduation ..................... 131

CHEMICAL ENGINEERING PROGRAM (Pulp and Paper Science andTechnology Curriculum)
FRESHMAN YEARFall Semester Credits Spring Semester CreditsENG 112H Composition and Reading‘ .............. 3 E 101 Engineerint Graphical ....................... 2CH 101 General Chemistry] ........................ 4 CH 107 PrinciplesofChemistry 4WPS 101 Intro. to Wood and Paper WPS 242 Wood Fiber Analysis 3Science 1 MA 201 Analytic Geometry &MA 102 Analytic Geometry & CalculusI 4 Calculus II ............................... 4Social Science-Humanity Elective 3 Social Science-Humanity Elective 3Physical Education ................................... 1 Physical Education .................................. 116 17

‘ If not qualified, take ENG 111 and 112.

163



SOPHOMORE YEARFall Semester SpringCH 221 Organic Chemistry I 4 CH 223 Organic Chemistry II ....................... 4FY 205 General Physics 4 MA 301 Applied DifferentialMA 202 Analytic Geometry & Equationsl ................................ 3Calculus III 4 CHE 225 Chemical Process Systems . .. 4CHE 205 Chemical Process Principles . 4 FY 208 General Physics ................. .. 4Physical Education 1 Social Science-Humanity Elective (ENG) _317 18
JUNIOR YEARFall Semester Credits Spring Semester CreditsWPS 211 Pulp & Paper Internship 1 WPS 322 Pulp & Paper Technology II 3WPS 321 Pulp & Paper Technology I 3 CHE 32'! Separation Processesl 3CHE 315 Chemical Process Thermo- CHE 316 Thermodynamics of Chemical anddynamics ................................. 3 Phase Equivalent ......................... 3MAT 201 Structure & Properties of CH 495 Special Topics in PhysicalEngineering Materials .................... 3 Chemistry .................................. 3CHE 311 Transport Processesl .. .. 3 WPS 332 Wood and Pulping Chemistry 4Social Science~Humanity Elective .. i. 3 EPhysical Education ................................... 117
SENIOR YEARFall Semester Credits Spring Semester CreditsWPS 471 Pulping Process Analysis 3 WPS 403 Paper Process Analysis ................... 3WPS 411 Pulp Paper Unit ProcessesI 3 WPS 412 Pulp & Paper UnitWPS 491 Senior Problems in Wood & Processes 11 ............................... 3Paper Science ............................. 1 WPS 463 Plant Inspections .. 1WPS 413 Paper Properties and Additives ... 3 Social Science-Humanity Elective 3Social Science-Humanity Elective 3 EE 331 Principles of ElectricalCHE 330 Chemical Engineering Labora- Engineering ................................ _3tory I 2 13CHE 446 Chemical Process Kinetics ................ __318 Hours Required for Graduation 132

WOOD SCIENCE AND TECHNOLOGY
Associate Professor W. M. Kelly, In Charge
Wood science and technology is an applied science of an interdisciplinary nature utilizingthe natural sciences, mathematics, engineering and economics to understand wood and itsprocessing. It is a materials science, but also involves industrial manufacturing and manage-ment. A wood technologist performs many engineering oriented functions; but, unlike theengineer, he has a thorough knowledge of wood as a raw material. This knowledge is essen-tial to the proper application of engineering concepts to the processing of wood.

OPPORTUNITIES
The wood technologist’s scientific engineering, industrial knowledge and specialty in theproperties and behavior of wood qualify him or her for positions in today’s modern woodmanufacturing industries.Careers include industrial positions with both large and small companies manufacturinglumber, veneer, plywood, particle and fiber boards and consumer wood products such as fur-niture. Wood technologists are also in demand by suppliers to wood manufacturing in-dustries, such as chemical and machinery companies. Policy making opportunities areavailable with state and federal government in research, marketing or extension activities.The importance of wood as a raw material is greater today than ever before. Because ofdiminishing supplies of non-renewable resources, increased costs of their procurement, andthe high energy consumption required to convert them into finished products, wood, as arenewable resource, is an attractive alternative. Accordingly the increase in the variety ofwood products which will be in demand promises a bright future for the wood—using in-dustries and will substantially increase career opportunities for wood scientists, woodtechnologists and wood industry managers.
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FIELDS OF SPECIALIZATION
The program provides the opportunity to follow concentrations in a discipline outside thedepartment to the extent of a minimum of 18 credit hours. The student may develop a secondarea of concentration which can be applied to the field of wood science and technology andwhich can also provide a base for subsequent graduate work in wood science and technologyor in the concentration. Concentrations are available in: a) business, b) quantitative analysis,c) biology and bio-chemistry, d) chemistry, e) harvesting operations, f) industrial engineeringand g) furniture manufacturing. Concentrations other than those listed may be arranged.

DUAL DEGREE PROGRAM
A dual degree program is available with the Department of Economics and Businesswhereby students can obtain, in addition to a Bachelor of Science in wood science andtechnology, a second Bachelor of Science in economics.Additional credits beyond those required for the single degree program are necessary.Capable students can usually obtain additional credits within the four years of the regularundergraduate program.

CURRICULUM
The Wood Science and Technology curriculum at North Carolina State University isdesigned to prepare the graduate for production supervision, staff positions and manage—ment responsibilities in all types and sizes of wood industries. It also provides numerouscredits in elective courses. These electives give the student an opportunity to specialize inscience courses as a wood scientist, in engineering courses as a wood engineer, in business,economics and administration as a manager, or in other concentration areas.If desired, course selection also provides concentration for specific industries such asveneer and plywood, furniture and home furnishings, architectural woodwork and fixtures,lumber and dimension parts, composite boards and treated products, and such allied in-dustries as adhesives, coatings and machinery.At the end of the sophomore year, students attend a six-weeks wood products practicum inthe Brandon P. Hodges Wood Products Laboratory. From drawings and bills of materials,they process a cutting order from lumber to the finished nightstand. They set up and operateall machines, make particleboard and plywood, test glued joints for strength, and apply thefinish to the nightstand.Following the practicum, students undertake an internship in wood or allied industriesand gain valuable practical industrial experience. Both the practicum and the work experi-ence enhance the student’s understanding of the business aspects and the production phaseof a wood industry.
WOOD SCIENCE AND TECHNOLOGY CURRICULUM

FRESHMAN YEARFull Semesh r (’rerllls Spring SPHH xlr r (‘reIIilsCH 10] General Chem I . 4 BS 100 General Biol. orENG 111 Composit10n&Rhetoric .. 3 BO 200 PlantLife . ..... . . .. .. ,. .. 4WPS 101 Intro to WPS . ,. ,. , 1 (‘H 103 General Chem ll . . .. . AlMA 112 Anal. Geom &Calc A‘ . , 4 ENG 112 Composition &Reacling . .. .. . .Phwlcal Education . ..... . . .. .. 1 MA 212 Anal.Geo &Calc.B‘ . .. .. .. . 3SS&HElective“ . 3 Physical Education . . . . . .. 116 15
SOPl—IOMORE YEARFall Semester ('1‘! this S'limm Sr mr w r ('I‘UIII‘!

BB 201 or EB 212 Economics . 3 WPS 203 Wood Struct & Prop 11 1FY 221 College Ph\sics . .. .. .. .5 WPS 220 Wood Protection 3WPS 202 Wood Struct & Prop 1 ’3 Free EleLtivc 3Physical Education ......... . 1 Physical Education 1S&HElective“ 3 SS&H Electives" 615 17
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SUMMER PRACTICUMWPS 205 Wood Products PracticumWPS 210 Forest Products Internship 5......................................... _1e
JUNIOR YEARFall Semester CreditsST 361 Statistics for Eng. .WPS 301 Wood Processingl ....................... 3WPS 315 Intro. to Wood<Po|ymerPrinciples ................................ 2ENG 321 Commun.Tech. Inform. ................... 3Concentration Elective ............................... _314

Spring Semester Credits

SENIOR YEARFall Semester CreditsWPS 434 Wood Operations ......................... 3WPS 44] Intro. to Wood Mechanics ................. 3WPS 491 Senior Problems ....... 2Concentration Electives ......... i. 6SS & H Elective“ .................................... _3l7

WPS 302 Wood Processing II . ..WPS 316 Wood-Polymer Princi . 3WPS 344 Intro. to Qual. Control 3WPS 350 Wood Technology Literature 1 1Concentration Electives ._§16

Spring Semester CreditsWPS 442 Wood Mechanics & Design ................ 3WPS 450 Wood Industry Case Studies .........Concentration ElectiveFree Electives
Hours Required for Graduation 130

‘ Students with appropriate mathematical aptitude and interest are encouraged to substitute MA 102, MA 201 and MA 202{or the mathematical sequence listed,“ Should be distributed approximately equally between traditional humanities courses and social science courses.

;r'.» ~ 'w-x ‘-
As a major national research university, NCS has large scale research responsibilities.The annual operating level is about $25 million.
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SCHOOL OF HUMANITIES AND
SOCIAL SCIENCES
R. O. Tilman, Dean
W. B. Toole III, Associate Dean
The School of Humanities and Social Sciences offers programs of study which lead to bac-calaureate and advanced degrees in the disciplines comprising the humanities and socialsciences, and also offers courses in these areas which are part of the programs of all un-dergraduate students in the University. In this way the University provides an opportunityfor its students to prepare for a full life in professions and occupations that require intellec-tual flexibility, broad knowledge, and a basic comprehension of human beings and theirproblems.Nine departments are included in the School of Humanities and Social Sciences: economicsand business (also a department in the School of Agriculture and Life Sciences), English,history, foreign languages and literatures, philosophy and religion, physical education,political science, sociology and anthropology (also a department in the School of Agricultureand Life Sciences) and speech-communication. Undergraduate majors are offered ineconomics, accounting, business management, English, history, French, Spanish,philosophy, political science, sociology, social work, speech—communication, and multi-disciplinary studies. In some departments special concentrations are available within themajor programs: e.g., writing and editing (English), and criminal justice (political science orsociology). A teacher education option is available in English, French, Spanish, and socialstudies (history, economics, political science, sociology). Degrees granted include theBachelor of Arts, the Bachelor of Science, the Master of Arts, and the Doctor of Philosophy,as well as professional degrees in economics, political science, and sociology.
BACHELOR OF ARTS PROGRAM

FRESHMAN YEARFall Semester Cry/11h Sprn a Sunts‘lu‘ CrerhlsENG 111 Composition&Rhetoric . 3 ENG 112 Composition&Reading 1 3History‘ ,,,,,,,,,,,,,,,,,,,, . . .1 .. . . 3 History .1 1 . .1 . .. 3Mathematics" 1 . . . 34 Mathematics . 1 . . .1 1 ,1 ,. .1 11 .13—4Foreign Language 201 (Intermed1ate)“‘ , 3 Philosophy‘”"’ 3Soc1al Sc1ence”"‘ .1 . . 3 Social Science , 3PhysicalEducation 1 ,,,,,,,,,, .1 PhysicalElucat on . .1 .1 . .. . ,. .1 . 116- 17 16-17
SOPHOMORE YEARFall Semesler Crulzls Spr 71;) Sen Pstm (Wu/{Ls

Literature"“"’ .. .1 ,1 .1 .. . . 3 Literature . ..... .. . .. . . .1 3Natural Science“"'"1 .1 11 .1 .1 .1 34 Natural Science . .1 1 .1 .1 .1 11 .1 . .1 13-4Elective . .1 .1 .. .. .1 .1 1 . 3 Social Science 1 . . .1 . . .. . ,. . 3SocialScience .......... ,1 .1.1. .1 .3 Elective . .1.1.1. . . 1 , ,1 1 .1 ,. 3Elective . ‘3 Area Electi\e““"" 1 . . ..... .1 ,1 3PhysicalEducatlon 1 Phys‘cal Education 1 . . . . . .1 . . 116 17 16 17
JUNIOR YEARFall Semester ('rellits Spmu/ Sr mister CrulilbMajor””“"‘ .. 1 1 . 6 Major . 1 .1 .1 .1 .. . .1 1 9Electives 1 ......... . 9 Electives .. . .1 .. 11 1 .1 1 . 1 615 15
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Fri/l ScmMajorElectives
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SENIOR YEAR( sh r Credits Spring Semester...................... 9 Major 6H 6 Electives ....................................... 915 15
Hours Required for Graduation 124

‘ A two semester program including a course concerned with pre-industrial Western or non Western societies (H1207, 208, 209, 215, 216, 263, 264, 275, or 276), and another dealing with the United States or post-industrialWestern societies (H1 205, 210, 221, 222. 233, 241, 242, 243, 244)‘ Two semesters required for economics and business or sociology majors (MA 112, 113, or 102 and 114 required foreconomics and business; MA 111 112 recommended for sociology but any two mathematics courses other than MA115 allowed), For all other humanities and social science majors the requirement may be satisfied with any twomathematics courses other than MA 115 or one course other than MA 115 plus a course in computer science,statistics, or logic,Proficiency required at the first-semester intermediate level in French, Spanish, German, Russian, Italian, Latin,Greek, Biblical Hebrew, or Portuguese Proficiency at the second semester intermediate level in one of theselanguages is required for English, speech communication, and foreign language majors.The requirements call for twelve hours of social science representing at least three of the following disciplines:anthropology, economics, political science, psychology, sociology. At least nine of these hours must be outside thestudent's major field.Three hours of philosophy, exclusive of logic (PHI 201 and 335), are requiredThis requirement calls for any two of the following survey courses in British literature, American literature, andforeign language literature: ENG 261, ENG 262, ENG 265, ENG 266, FLG 301, FLG 302, FLS 301, FLS 302, FLF301, FLF 302, FLS 303, FLS 304This requirement calls for a minimum of eight credit hours including one basic introductory course from physics,chemistry, or the biological sciences [CH 101, CH 103, CH 105, (with CH 104 lab), CH 107, CH 111; PY 205, PY 208,PY 211, PY 212, PY 221, PY 231, PY 232; BS 100 or BS 105, BO 200], The following guidelines should be applied inthe selection of the course or courses needed to complete the requirement: Any of the above«listed courses withthe exception of BS 100 or BS 105 if the student has received credit [or either of these courses; any biology course;any botany course; any chemistry course; any entomology course; any geology course; any genetics course; anymarine science course; any meteorology course; NTR (ANS, ES) 301; PE 285 (Personal Health); any physicscourse; any zoology course.

0
o

”"""‘ One of the following courses outside the student's major is required: DN 141, DN 142, DN 441; ENG (REL) 325,ENG 346, ENG 347, ENG 390; FCL 300, FCL 310; FLF 251, FLF 257, FLF‘ 350, FLF 352, FLF 492; FLG 254, FLG255; FLR 303, FLR 304; FLS 252, FLS 256, FLS 495; GRK 310, GRK 320; HA 201, HA 202, HA 203, HA 298; HSS298; MUS 200, MUS 210, MUS 215, MUS 220, MUS 301, MUS 320; any religion course except Hebrew languagecourses; SP 103, SP 213, SP 221, SP 331, SP 401.""‘”” Major requirements for the Bachelor of Arts range from 30-42 hours, Most of the major programs call for 30hours of work above the basic courses in a discipline.
BACHELOR OF SCIENCE PROGRAM

FRESHMAN YEARFall Semister Credits Spring Semester CreditsCH 101 General ChemistryI ........................ 4 CH 107 Principles of ChemistryENG 111 Composition &Rhetoric . ......... 3 orMathematics" .............................. 4 CH 103 General Chemistry II ....................... 4Physical Education ............................ 1 ENG 112 Composition & Reading 1 .Humanities/Social Science Elective“ ................ 3 Mathematics15 Physical Education ............................Humanities/Social Science Elective ............
\SOPHOMORE YEARFall Semester CreditsPHI 205 Problems & Types of Philosophy 1. 3Mathematics .............................. 3-4PY 205 or 211 General Physics .1 ....... 4Physical Education ........................... 1Foreign Language/English Literature'" ............. 314 15
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JUNIOR YEARFall Semester Credits Spring Semester CredttsBS 100 General Biology “““““““ I II . ,,,,, 4 Humanities Social Science Electixe II .I 3History or PhilosophyofScience"”‘ I 3 Course IV Major II . ..................... 3CourseII Major . ..I .. .I II II 3 CourseV Major ‘‘‘‘‘‘‘‘‘‘‘‘‘ ..I. 3Course III Major I ............................ 3 Advanced Technology or ScienceAdvanced Technology or Science Course 11 I .I .. I. I I .3 4Course I”"" ......................... I 3 4 Zoology 201 General Zoology o1617 Botany200 PlantLife I. .I I I 41617
SENIOR YEARFall Sen ester Credzts Sprint] Semester CreditsCourseVI Major I. .I.. II 3 CourseVIII Major . ........ . I 3Course VII Major IIIIIIIIIIIII . ,,,,,, 3 CourseIX Seminar in Major I . II II I 3Advanced Technology or Science Course II I II I 3 4 Advanced Technology or ScienceElectives .I .I . II II I.I I6 CourseIV I. IIIIIIIII I .. .I .I II 3-41516 Electives II I IIIIIIIII I. I . 615 16

Total Hours Required for Graduation . II .I II127
One of the following four-course sequences: 1) MA 102, 201, 202 and 301, 312, 405; 2) MA 112, 212, 114, 214” Twelve hours in humanities and/or social sciences in areas outside major discipline“’ Six hours of foreign language and/or English literature at 200 level or above*”* Twenty-seven hours are required in economics, English, history, philosophy. or political science."“" One of the following: H1 322, H1 321, H1 341, or MA 433.“"” A 15-hour concentration 15 required in some area of science or technology

COOPERATIVE EDUCATION IN THE B.A. AND B.S. PROGRAMS
Cooperative Education in Humanities and Social Sciences seeks to broaden the student'sintellectual horizons and at the same time to provide an introduction to the world ofbusiness, industry, government, or finance in preparation for a career after graduation. Inthis program the freshman and senior years are usually spent on campus while thesophomore and junior years are devoted either to alternate periods of on campus study andoff-campus work or to a parallel arrangement of part-time work and part-time study on a continuous basis. The student is paid for work experiences by the employer. Ordinarily theprogram takes five years to complete, but those who are willing to attend summer school ortake on a summer co-op assignment can finish in four years. Transfer students are eligibleand all interested students are urged to apply early in the academic year. The program is alsoopen to graduate students although less time is required on work assignment.Further information may be obtained from W. D. Weston (116 Tompkins Hall).

JOINT HUMANITIES AND SOCIAL SCIENCES-
ENGINEERING PROGRAM
Some students may want to combine a Bachelor of Science in engineering with either aBachelor of Science or Bachelor of Arts in Humanities and Social Sciences. When the two arecarried along together, the double degree program can be completed in five years. Those in-terested should contact the Director of the Freshman Engineering Division and the AssociateDean of Humanities and Social Sciences.
ECONOMICS AND BUSINESS
Patterson Hall
Professor W. D. Toussaint, Head of the Department
Professor D. M. Hoover, Assistant Head for Graduate Programs
Professor B. M. Olsen, Assistant Head and Coordz'nutm‘ for Advising
Professor R. C. Wells, Assistant Head, In Charge of Ertension
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TEACHING, RESEARCH AND EXTENSION
PV‘UfixMH‘s R (‘ Brooks, G A Carlson,A J (‘outu R D Dahle,E W Erickson,R M Fearn,D G Harwood, L. A. Ihnen,P R Johnson, Thomas Johnson C P Jones, E W Jones, R. A King, H L Liner,T E. Nichols Jr., EC. Pasour Jr , R JPeeler Jr, R K Perrin, E. A. Proctor, (' R Pugh, R A Sehrimper, J A Seagraves, R L Simmons. R E Sylla, C. BTurner, W L Turner, (‘ R. Weathers, J (‘ Williamson Jr, Vt my” Profissvr Douglas Fisher, Professors Ema-m: A.J.Bartlet, D R Di\on J G Sutherlantlll’SDA , E W Swanson;As.~m—xalc Professors J G. Allgood,D.S. Ball,J.S. Chappell, L E Daniclson J E Easleer,M M El Kammash, A R Gallant, H C Gilliam Jr (USDA ,T J Grennes,C Wllarre 1 Jr, D M. Holthausen, D N H) man, M A. Johnson, J S Lapp M B McElroy, C. J. Messere, D F Neuman,(' J Pomdmter Jr D D Robinson, P S Slone,J W \K'ilson,A.ss‘ncmN Professors Emefitx R S 8031, H A Homme,Aw slum Prufmsvrx S G Alltn, G A Benson, R L Clark, D B Diamond D J Flath,J D Hanson, C. R Knoeber,E \v Leonard, M P. Loch, D. E Morris (USDA, L B Perkinson USDA, W P Pinna, J. s. Royer, G M Scobie,D A Sumner G F‘ \‘ocke, M L Walden, W J. Wessels, M K Wohlgenant, Assistant Professors Ementi. J. CMatthcus Jr, E M Stalllngs, O C Thompson, Inslr'uclors W Brown, Mar) R Hilliard, T. M. Reynolds, Lec-[tr/rs A M Beals Jr, L\nn Bergold, (‘ E Bowen, J. P Huggard, Judith M. Jeffrey's, Susan W Johnson,\\ Windham. Erlznxon Spu‘mlrhlxz (' E. Hammond, S C Riddick, S R Sutter; Assocwte Members of theFu llfl/ R H Bernhard (Industrial Engineering», D L Holley Forestry
The economics and business program develops in the student critical and analytical skillswhich underlie the ability to understand contemporary problems and institutions, both intheir historical setting and under conditions of change. The curriculum furnishes theacademic background necessary for positions in industry, government service and graduatework (see listing of graduate degrees offered and consult the Graduate Catalog) ineconomics, business and the social sciences.The Department of Economics and Business offers degrees in several undergraduate fieldsof study. These include the Bachelor of Arts degrees in accounting, business management,economics and the Bachelor of Science degree in economies. In addition, the department of-fers the social studies teacher education option to prepare the student for ”A" certification inNorth Carolina secondary schools.The department is administered jointly by the Schools of Agriculture and Life Sciencesand Humanities and Social Sciences. See agricultural economics under School of Agricultureand Life Sciences for information on that program.The department also provides service courses for the various technical schools and theDivision of Continuing Education. An increasing number of curricula now offer a minorprogram in economics or business.The department maintains a library including technical reference books, majorprofessional journals and government publications. Research publications from other in-stitutions throughout the United States are on file. Computational facilities are available forstudents whose research problems involve extensive analysis of data, as well as for those stu-dents who want to learn to use computer facilities. The department has a specially-trainedclerical and programming staff and has access to an IBM System/370 Model 165 operated bythe Triangle University Computational Center. Access is also available to other mediumspeed terminals and an IBM System/360 Model 40 located on the University campus.

BACHELOR OF ARTS IN ECONOMICS
The Bachelor of Arts degree in economics consists of 15 hours in prescribed courses and 15hours elected from a restricted list of societally-oriented courses. Another 15 hours must beselected with an adviser’s approval.

Credits CreditsEB 202 Ectnomics ll .. .. . . . . 3 EB 490 Senior Seminar in Economics ......... 3EB 301 Production and Prices .. .. H . 3 Restricted electives in Economics .. .. ......... 15EB .302 Aggregate Economic Analy sis Electives approved by an adviser .............. 15Tl’lLOl’) and Policy .. .. .. . . .. . 3 45EB 350 Economics and Business Statistics‘ .. .. . 3 Total hours for graduation . .................. 124
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BACHELOR OF ARTS IN ACCOUNTING
The Bachelor of Arts degree in accounting consists of 36 hours in prescribed courses ofwhich 21 hours are accounting courses. Six hours may be chosen from a restricted list ofsocietally-oriented economics courses, and 9 hours must be selected with an adviser’s ap-proval unless ACC 468 is chosen in place of EB 490. In the latter case the number of approvedelective hours will be 12.

Credits Crr 1111.5EB 202 Economics 11 .. . .. . .. . 3 AFC 468 Professional Accountancy Resume . 3EB 301 Production and Prices iiiiiiiiiiiiii 3 Restricted electives in economics . .. .. .. 6EB 302 Aggregate Economic Analysis Accounting concentration . . 21Theory and Policy .. H , . . . 3 Electhes approved b\ an adiiser 12EB 350 Economics and Business Statistics ...... 3 54
Total hours for graduation . .. .. .. .124

BACHELOR OF ARTS IN BUSINESS MANAGEMENT
The Bachelor of Arts degree in business management consists of 51 hours of prescribedand elected courses. Of these, 21 hours are required as the core. The remainder of the hoursare elected from 6 hours of courses from a restricted list, 9 hours from three of the five areasof business concentration, and 15 hours elected with an adviser’s approval.

Crulits CrtrlitsACC 260 Accountingl . . , ., ., . 3 EB 350 Economics and BusinessEB 202 EconomicsII .. . . . . .. . 3 Statistics‘ . H. '3EB 301 Production and Prices . H H .. .. . 3 EB 307 Business LawI .. . 3EB 302 Aggregate Economic Analysis EB 490 Senior Seminarin Economics . 3Theoryand Policy . H , .. H 3 Restricted electivesin Economics 6Electives from Areas of BusinessConcentration . .. . . .. .. 9Electiies approved by an adviser .. . . 1571
Total hours formaduation .. .. .. . .124

“ ST 311, 361 or 371 372 may be substituted {or EB 350, but only one of these courses ma) be used to earn credit forgraduation
SOCIAL STUDIES TEACHER EDUCATION OPTION
The Bachelor of Arts degree with a major in economics, social studies teacher educationoption, consists of a modified economics major plus 24 hours of complementary courses inhistory, sociology, anthropology and political science. Additional courses in psychology andeducation (including student teaching) in the 129 hour program complete the requirementsfor “A" certification. The social studies teacher education program is open to majors ineconomics, history, political science, and sociology and anthropology. Admission to theprogram, however, is limited to approximately 15 students per semester. Applicants areselected on the basis of academic competition and dedication to teaching.

(‘rerlits ("rulits
EB 301 Production and Prices .. H . . . .. , 3 Restricted Electives in Economics . . . . .. . . 15EB 302 Aggregate Economic Analysis T1tal Economics Courses . . . . . . ,. . 24Theory and PW” ' '4 ' 3 Complementary Courses in HistoryEB 350 Economics and Business and Social Sciences ‘ ‘ ‘ ‘ 24Statistics‘ 1. 1. . ,. . . . 3
ST 311, 361, or 371-372 may be substituted for EB 350, but only one of these courses may be use] to earn crulit forgraduation
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BACHELOR OF SCIENCE DEGREE
The Bachelor of Science degree with a major in economics consists of 27 hours inprescribed and elected courses. Of these, 15 or 18 hours are required as the core. Nine of theremaining hours must consist of economics electives.

(‘rulitsEB 201 Economical . . 3EB 202 Economicsll‘ .. . .. . .. 3EB 301 Production and Prices . .. .. . .. 3EB 302 Aggregate Economic AnalysisTheory and Policy . 3
CreditsEB 350 Economics and BusinessStatistics" .. ,. .. .. .. .3EB 190 Senior Seminarin Economics 3Restricted Electhes in Economics . ,. 6EB Elective 327

' EB 202 may be waived subject to the approval of the students faculty adviserST 311 361 or 371 372 may be substituted for EB 350, but only one of these courses may be used to earn credit forgraduation
ELECTIVE COURSES

Students must complete at least two courses selected from the specified list of economicselectives, the two intermediate theory courses (EB 301 and EB 302) and one of the basicstatistics courses before enrolling in Senior Seminar (EB 490 or ACC 468).These electives, primarily society oriented are: EB 304, EB 370 (HI 370), EB 371 (H1371),EB 404, 410, 413, 422, 430, 431, 435, 436, 442, 448, 451, 475, 501, 502, 515, 521, 533, 540, 550, 551,555, 561 (ST 561), 570, and 574 (SOC 574).Additional firm-oriented economics electives are available. These courses are often con-sidered business courses and are intended to provide skills for dealing with problems at firmlevel. These areas of business concentration are:Finance: EB 404, 415, 420Business Management: E8 .310, 52.7, 535Marketing: EB 311, 313, 430. 521Personnel EB 326, 332, 431Production EB 303, 325, 523, 551
Courses from other departments may be used to fulfill business concentration require-ments upon approval of the Department of Economics and Business.
ENGLISH
Winston Hall
Professor L. S. Champion, Head of the Department
Professor R. B. White Jr., Assistant Head of the Department
Professor P. E. Blank, Coordinator of Advising
Profs ssnrs L. S Champion, J D Durant, M. Halperen, A. S. Knoviles, B. G. Koonce Jr, W. E. Meyers, H Moore Jr., G.Owen Jr , M S Reynolds, W B. Toole III, R B White Jr., M. C. Williams, P. Williams Jr.,Professors Ementi' L C Hartley, H G. Kincheloe, R G. Walser, .4 #306 alt Professors B J Baines, L. J, Betts Jr., P. E Blank Jr , E. D Clark, J. W.Clark Jr, E P. Dandridge Jr., J B Easley, H. A Hargrave, M T. Hester, L. F Jeffers, D. L. Laryea, C. E. Moore, D D.Short, N G Smith, J J. Smoot, A. F. Stein, T. N Walters, H C West, Assisian! Professors. J. S. Anhorn, M. M. Brandt,V. C. Downs, E. D. Engel, J. M. Grimwood, A. H Harrison, W. E. Haskin, L T Holley, R. W Kelton, J. A Kilby Jr.,M, P King, V. B. Lentz, L H Mackethan, C. A. Prioli, N B Rich, L S. Rudner, K. L. Seidel, J, N. Wall Jr , R. V. YoungJr.; Inxlmcfors'. G. W. Barrax, D. H. Covington, C. R. Horner, C R Miller; Lecturers G B Blank, A. E. Brown,R M Butler, P R. Cockshutt Jr., J, S. Griffin, J H Hobbs, S B Jordan, A. H. McDonald, A F. Mann, G. L. Stephenson,L H Stribling, P. M. Viverette, J P Williams; Visiting Lecturers L. B. Davies, F A. Smith; Parl~Time Lecturer.D. E. Walls, I'Lsii‘mrz Par! Tinit Ltcturers. H. G. Scolnicov, D Ketchiff. Preceplor in Trmtsmmi Program.L J. Wootton
172



The Department of English offers basic and advanced courses in composition, language,and literature. The freshman courses, common to all curricula and prerequisite to all ad-vanced courses in English, are designed to give intensive training and practice in writtencommunication, in addition to an introduction to literary types. Courses in communication oftechnical information and in creative and advanced expository writing are offered to meet re-quirements in special curricula and to provide elective credits. Advanced courses areavailable for a major in literature (Bachelor of Arts program), majors in English—writingand editing option (Bachelor of Arts program) or teacher certification option (Bachelor ofArts program), and a concentration in literature (Bachelor of Science program), as well as forgeneral electives.See listing of graduate degrees offered.
B.A. PROGRAM, MAJORS IN ENGLISH
Bachelor of Arts Degree Program The student must schedule 36 semester hours be-yond the usual six hours in freshman composition. Basic requirements include thesophomore survey of English literature, a course in Shakespeare, and at least one course inAmerican writers. Beyond these courses, the student may pursue special interests within thelimits of two recommended categories.Bachelor of Arts in English—Writing and Editing Option—The student must schedule36 semester hours beyond the usual six hours in freshman composition. Courses are includedin journalism, copyediting, technical writing, public speaking, and literature. In the finalsemester, a special seminar (ENG 498) will serve as a capstone to one’s study. Additionallythe student must schedule 15-18 semester hours in a track or discipline in which one wishesto apply communication skills.Bachelor of Arts in English—Teacher Education OptionEnglish majors may enroll in the teacher education option offered by the School ofHumanities and Social Sciences in cooperation with the School of Education. Students whocomplete this program are eligible to apply for certification to teach English in secondaryschools in North Carolina. The requirements of the program include 28 semester hours inprofessional courses and 36 semester hours in English beyond the usual six hours infreshman composition. (Total 124 credit hours required for graduation.) Students desiring toenter this program should declare their intention before the spring of the sophomore yearand are required to file a formal application for admission which must be approved in orderfor them to participate.

3.8. PROGRAM, CONCENTRATION IN ENGLISH
Bachelor of Science Program—The student, in consultation with his or her departmentadviser, must schedule 27 semester hours beyond the usual six hours in freshman composi-tion.
FOREIGN LANGUAGE AND
LITERATURES
1911 Building
Professor A. A. Gonzalez, Head of the Departmcnf
Associate Professor S. E. Simonsen, Assistant Hun! of HM Dcpurfmenf and (‘oorrlzlnator of Advising
Professor E M Stack Professor Ementns‘ G. W Poland; lls’smlult Pro/cmors T P Feeny, G. Gonzalez,J R. Kelley, M. Paschal, E W. Rollins, G. G. Smith, H Stewart Il. Tucker Jr Assmmlr Professor EntntmF. J. Allred; Asswtunt Professors: R A Alder, S T. Alonso, L. L. Cofrcsi, L. A Dahlin T N Hammond, W M, Holler,E. D. Myers, V. M. Prichard C. E. Scrum, M A. Witt; As‘smlml I’rnfissor Enuntu R, B llall, Instrudors'C. Elkabas, S Gulack, A F Malinowski‘ [Arr/1m r, E Jtzitrski
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MAJORS IN FRENCH OR SPANISH
All the general requirements for the Bachelor of Arts degree must be met, including sixhours of literature survey outside the major field. Degree designations are: B.A. in FrenchLanguage and Literature, B.A. in Spanish Language and Literature, French Language andLiterature Teacher Education option and Spanish Language and Literature Teacher Educa-tion option.Bachelor of Arts degree Students must complete 36 hours beyond the elementarycourses (101-102), including a senior seminar. Majors must take 12 additional hours ofrelated studies.B.A. Program with Teacher Education Option—In collaboration with the School ofEducation, the department offers a program upon completion of which graduates may becertified as secondary school foreign language teachers in the North Carolina public schoolsystem. (Total 127 credit hours required for graduation.) Candidates should advise theiracademic counsellor as early as possible for the proper planning of their curriculum. Theyshould formally declare their intention by the spring semester of the sophomore year.No graduate degrees are given in foreign languages, but special courses and certificationexaminations are offered for advanced degree students.
HISTORY
Harrelson Hall
Assormh Profissm' M. E. Wheeler, Head of the Dwartment
Assoeiuh I’I‘ofissor R. N. Elliott, A ssisfrnzt Head of the Department
Prqfessor J, P. Hobbs, Coordinator ofAdmsinr/
I‘mfuv I.\ B. F Beth. M L Brown Jr M S Downs, R W Greenlau, \\'.(‘ Harris,J,P.l-lobbs,D E King,J M,Riddle,S. Suva], B W Wish), Pr ft swr En trllus L W Seegers; Asveiah Professors‘ J. R Banker. W. H. Beezley, C. H(‘arl n, R X El i411, (i D Newh) R H Sack, D M Scott, E D Sylla, M E \Vheeler,.—i.~‘s‘or1(lfeProfessorEmenfus L\\ Earnhardt. .t I, ”(I Amy ml: Pm flwu T W Mitchell Aw ~Mut Pmfl \Mr‘x‘ R M Collins, C J. Constantin, J ECrisp, N. B KLlChl”, A J LaV pa, J. A M ilhulland G W. O'Brien, J K Ocko, K P \‘ickery; Adjzuct AssistantPI‘fLN r W S. Price Jr.
An understanding of the historical background of our times is expected of the educatedperson. The Department of History makes it possible for students to gain this understandingthrough a wide range and variety of courses at all levels from introductory throughgraduate.A wide range of introductory courses is available to satisfy the history requirement or partof the humanities and social sciences requirements in most University curricula. Students inthe School of Humanities and Social Sciences are required to take two courses in historyone dealing With a culture significantly different from our own in preindustrial Western ornon-Western societies and the other dealing with our own culture in the United States orpost-industrial Western societies.Some introductory and advanced courses and most graduate courses are offered in theevening. See listing of graduate degrees offered.

BACHELOR OF ARTS DEGREE PROGRAM
A history major must take 30 hours of course work in history in addition to the six hoursrequired of all students in the School of Humanities and Social Sciences. These 30 hoursmust include a senior seminar. At least 24 hours of the 30 must be at the 400 level or above.

Bachelor of Arts Program with Teacher Education Option
History majors may enroll in the teacher education program offered by the School ofHumanities and Social Sciences in cooperation with the School of Education. Students whocomplete this program are eligible for certification to teach social studies in secondary
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schools in North Carolina. In addition to Bachelor of Arts degree requirements, students arerequired to take professional courses in education and psychology and additional socialsciences courses (130 credit hours required for graduation). Students desiring to enter thisprogram should declare their intention during their sophomore year. They are required tofile an application for formal admission during their junior year. Admission is competitiveand the criteria include an overall grade point average of 2.5 or better.
BACHELOR OF SCIENCE DEGREE PROGRAM
A concentration in history involves 18 hours of course work beyond the six hours requiredof all students in the School of Humanities and Social Sciences plus a senior seminar. Of the18 hours, at least 12 must be at the 300 level or above.
MULTI-DISCIPLINARY STUDIES
Multi-Disciplinary Studies Committee
Professor R. S. Bryan (Philosophy and Religion), Chairman
Professor W. B. Toole (English)
Associate Professor W. C. Harris (History)
Associate Professor M. M. Sawhney (Sociology and Anthropology)
Associate Professor J. W. Wilson (Economics and Business)
Professor Paul A. Bredenburg and Associate Professor W. Curtis Fitzgerald, Coordinators ofAdvising.
The multi-disciplinary studies program allows a student to design his or her own academicmajor. Instead of following the requirements for a major in one of the traditional disciplines,the candiate for the Bachelor of Arts degree in multidisciplinary studies has the respon-sibility of organizing a concentration or field of specialization from two or more disciplines.A concentration in Latin American studies might, for example, combine related courses inlanguage, literature, history, economics, sociology and political science.The freshman and sophomore basic requirements for the multi-disciplinary studiesprogram are the same as for the other Bachelor of Arts programs in Humanities and SocialSciences. In satisfying basic requirements in language, humanities, social science,mathematics and natural science, the student should, whenever possible, choose thosecourses that are most appropriate as background for the courses in his or her majorconcentration.

ADMISSION TO THE PROGRAM
To become a candidate for a major in multi-disciplinary studies, a student first secures ap-plication forms and information from the office of the dean of the School of Humanities andSocial Sciences (Tompkins Hall, Room 118) or from the office of the chairman of the Multi—Disciplinary Studies Committee (Harrelson Hall, Room 361), then prepares a tentativeproposal which includes a list of courses comprising 30 credit hours and an essay of 300 500words explaining one’s reasons for desiring to make this set of courses the field of specializa-tion. The student’s proposal is reviewed by a faculty sponsor and submitted to the Multi-Disciplinary Committee for consideration. After a thorough examination to determinewhether the set of courses proposed as a multi disciplinary major is academically sound andcoherent, the committee will recommend that the Dean of Humanities and Social Sciencesaccept or reject the proposal; or it will be sent back to the student and his or her sponsor withsuggestions for modification and resubmission.

175



PHILOSOPHY AND RELIGION
llarrelson Hall
Protlssor R. S. Bryan, H( m] of the Department
Assuclllh PI’Qfl‘Nsnr W. F. Fitzgerald, (‘nnrdinutor QfAtIris-ing and Assistant Head of theDepart mt nt
I'rnjnwu' l‘ A Brulcnltrg, T ll Regan 'l w ”I! Prfvssux W R Farter, W L Highfill, R S Metzger, A D VanDonor :I\1III(II( I’m/t ur Eurrlts .I L Middlctm ,-I\\‘l\‘flllll Prqfissm's‘ D D Auerback, H D Levm, J Hl\I((rl‘lL£I(I R I Nagcl. .\ W Sparcr M A Ttlh8r1,J (' \‘anderKam,Lertursr C L. Stalnaker
The Department of Philosophy and Religion at North Carolina State University 1) servesthe needs of the University at large by providing courses devoted to the discussion of thegreat philosophic ideas of western civilization and of the religious notions that have had animpact on all of civilization, and 2) provides an opportunity for extensive technical study inphilosophy for those students who wish to concentrate in this field either for its own sake oras an ideal intellectual foundation for subsequent graduate or professional study.Programs lead to two degrees in philosophy, the Bachelor of Arts and the Bachelor ofScience.

BACHELOR OF ARTS DEGREE PROGRAM
(‘anclidates for the Bachelor of Arts degree in philosophy must complete 30 hours inphilosophy, including either Logic (PHI 201) or Symbolic Logic (PHI 335); the courses in thedevelopment of western philosophic thought (PHI 300, 301, 319), and a course in value theory(PII1307, 308, 309, 311, or 3122).

Bachelor of Arts Degree Program with 3 Concentration in Religious Studies
Candidates for the Bachelor of Arts degree in philosophy with a concentration in religiousstudies must complete 83 hours, including 12 hours in philosophy and 21 hours in religion.The courses in philosophy must include a course in the development of western philosophicthought (PHI 300, 301, 319); a course in value theory (PHI 307, 308, 309, 311, 312): and thecourse in the philosophy of religion (PHI 305). The courses in religion must include a coursein biblical studies (REL 201, 311, 312); a course in non-western religions (REL 331, 332):a course in the history of western religions (REL 315, 316, 321, 323): and a course in theologyand culture (REL 309, 325, 327).

BACHELOR OF SCIENCE DEGREE PROGRAM
Candidates for the Bachelor of Science degree in philosophy must complete 27 hours inphilosophy. These must include the courses in the history of western philosophic thought(PHI 300, 301), Symbolic Logic (PHI 335), Philosophy of Science (PHI 340): and a course invalue theory (PHI 307, 3023, 309, 311, 312).

PHYSICAL EDUCATION
Carmichael Gymnasium
PI'QflHHrH' F. R. Drews, Head of Hit Department
.4\'\( mt( Pt‘rgfths‘ln'x J B Edwards Jr, H Keating, W R Leonhardt, W. H. Sonner, Assistant Prqft‘ssorx‘: A LBerlc,J \' Brothtrs, R C. ('oth, N E 03013ch M Daniels, R G G\\‘yn,.l W Isenhour Jr,M S Rhodes.J.L.Shan-non, W M Shea, E. A. Smaltz, Ltrt rtrs M. B. Booth, M. J Briggson, H L. Bro“ n, T. W. Cates. W. A Cheek, T WEvans, V. M Leath, S. L. Moore. R. H Nicholson, C. E. Patch, L. E. Scott, J G Stewart, G. E Wall, T. C Winslow.Eur ' (us Assam in PIthNSUI' A. M. Hoch

North Carolina State University requires from two to four semesters in physical educationto be taken consecutively during the freshman and sophomore years. The specific number of
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semesters of required physical education is determined for each student by the Departmentof Physical Education. Insofar as faculty, facilities and allotment of time permits, each stu-dent is guided into courses which will best meet individual needs.Prescribed Courses Prescribed courses are designed to meet the specific student needs asdetermined by tests. Prescribed courses are: Health and Physical Fitness, Beginning Swim—ming I, Beginning Swimming II, Restricted Activity I and Restricted Activity II. The Healthand Physical Fitness course is required of all new freshmen. The Department of PhysicalEducation also requires a demonstrated survival swimming ability or placement in the ap-propriate beginning swimming course.Controlled Elective Courses—Elective courses are grouped under one of these areas:aquatics, combatives, developmental activities, individual sports and team sports. Studentsare encouraged to develop proficiency in at least two vigorous lifetime sports.The courses PE 280, Emergency Medical Care and First Aid, and PE 285, Personal Health,are offered as electives but do not constitute credit towards meeting physical education re—quirements.
POLITICAL SCIENCE
Tompkins Hall
Professor G. David Garson, Head of the Department
Associate Professor K. S. Petersen, Coordinator ofAdvz'sing
Professors: W J Block F V. Cahill, J T Caldwell, A H ltzman, R O Tilman, Associate Professors J H Gilbert, H. GKebschull, J P Mastro, J M McClain, K. S. Petersen, M. S. Soroos, J 0. Williams; Assistant Pmfi Sun's. T D Edgmon,E. S. Fairchild, S, H Kessler, E. R Rubin, D W Stewart, J E Swiss, M L. Vasu, Insirzmtu J B. Rosch, I'iszlnu/As'SIX‘IIIIG Professor D O Vaughn
The Department of Political Science offers basic and advanced courses in all major fieldsof the discipline: American government and politics (local, state and national), comparativegovernment and politics, international relations and organizations, political theory, publicadministration and methodology of political science. The department provides an area inwhich students may concentrate their major efforts, and it affords opportunities for thestudy of government and administration to students in other curricula and schools.Graduate courses in political science are available at N. C. State and at Fort Bragg. Seelisting of graduate degree programs and consult the Graduate Catalog.The department conducts a State Legislative Internship Program in alternate years. Italso participates in the State Government Internship program, which functions under thesponsorship of the Institute of Government at Chapel Hill.
PROGRAMS IN POLITICAL SCIENCE
BACHELOR OF ARTS PROGRAM
Major requirements are: 30 hours (in addition to any political science course which may betaken to satisfy the 12-hour social science requirement), 21 of which must be at the 300-levelor above; PS 201 or equivalent; at least six hours in each of three pairs of deciles (Pair A:American Politics/Policy and Administration; Pair B: International or Comparative Politics;Pair C: Political Theory/Scope and Methods) and a Political Science Seminar (indicated bythe letter “S” following its number, or by the word “seminar" in its title).The department recommends that its majors, whenever practicable, take MA 111 and MA112 in fulfillment of the School of Liberal Arts mathematics requirement.Criminal Justice Option—The Departments of Political Science and Sociology andAnthropology offer undergraduate majors an option in criminal justice. This option includes24 semester hours of specialized study. The program develops students who may move intomiddle management and policy making positions in agencies such as police, court, correctional, probation and parole agencies. __Students interested in criminal justice should contact Dr. Erika Fairchild, 221 TompkinsHall, Political Science, or Dr. Elizabeth Suva], 230 1911 Building, Sociology andAnthropology.
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Public Policy Concentration—The concentration in public policy studies is offered by theDepartment of Political Science as a curriculum for students interested in the setting and im-plementation of governmental priorities. The Public Policy Concentration is fulfilled by suc-cessful completion of twelve hours of core course requirements, nine hours of recommendedpolitical science electives, and completion of the normal political science major requirements(30 hours). Courses in the concentration emphasize public policy issues, analytic skills rele-vant to policy determination, and problems of implementing policy objectives. The concen-tration is suitable for those interested in continuing on to further study and careers in publicadministration, public service, and management.Teacher Education Option—A major in political science may also choose a teacher educa-tion option. This is a 129 credit hour degree program which includes the normal 30-hour ma-jor plus the required professional education courses. Successful completion of the programleads to certification to teach social studies in the secondary schools.
BACHELOR OF SCIENCE PROGRAM
A concentration in political science requires 27 hours of course work in the discipline, in-cluding PS 202, PS 391 and a subsequent seminar in political science.

SOCIOLOGY AND ANTHROPOLOGY
(Also see Agriculture and Life Sciences)
1911 Building
Profi sso)‘ S. C. Mayo, Hunt of the Departmcnt
Assoclan Professor E. M. Suval, Assistant Head of the Department
metssor J. N. Young, Coordinator ofAdL'zsing
TEACHING AND RESEARCH
Pnfiwm W B (‘l‘fford 11, L W Drahlck. C P Marsh G C McFann. R D Mustian, M M Sawhne\,J N Young,[’7‘ f1“ E: (I‘ll ls H. D Rauls‘ .-II III lPI‘jtwm E Winston :iler‘tlh Prlf(\‘.\ll‘\‘ R C. Brisson, A C Da\ is, C \'Merctr, R L 1\I0\I0),C S Nickersun J C: Pcck,l F Russel O L'zzell, M L \Valek, R C \Vimberley,AssixlantProfumm \V T Austin. C G Dauson. L R Della Fme, \' A Hida),T M Hyman,J C Leiter P.T McFarlane, W CPeebles, I Rovner, M D Schulman, R. J Thomson, K M Troost. J M Wallace, E. M. Woodrum, M. T. Zingraff;[astral/or R. S EIIO\'1Ch,L€r‘/llr()r.s SII' J S. Broun, E B. Mackie, D H. Solomon, L R Williams
EXTENSION
Profc ssor J. N. Collins, In Charge ofConz n1 mzzty Development
Fri/1 \'\ rs J D Georgt, T N Hobguod Jr C E.LL\\1N M E Voland, PI‘IkaVl‘ElIKNfls J W. Crau ford. 'iNW‘ut‘llIlPr: flu nx \' E Han ilton. P P Thompson, 4““! n l Prlfl'xs WIN .1 E Burton T T McKinne), Ennis tr Spu‘mlixr811 H II (ioldsteln

This department teaches students the principles and techniques for understanding humangroup behavior. The department seeks: 1) to train students to become leaders in organizinggroups and communities and in administering programs; 2) to qualify exceptional studentson the undergraduate and graduate levels for sociological research, teaching and extensionwork; 3) to solve problems in human group relations through scientific research; and 4) to ex-tend research results to the people of the State.
BACHELOR OF ARTS DEGREE
The following departmental requirements must be met by all students majoring insociology: A minimum of 30 hours in the major field including SOC 202, Principles ofSociology: SOC 301, Human Behavior; SOC 415, Social Thought; SOC 416, Research Methods;and a minimum of six elective courses in sociology, at least three at the 400 or higher level.
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The department also requires 15 additional hours of social science including one course inpsychology; ANT 252, Cultural Anthropology, and an additional ANT course are stronglyrecommended. One course in statistics is also required.Criminal Justice Option—The criminal justice option seeks to develop a professionalorientation that will be relevant both to occupational goals and participation as a citizen incommunity affairs. Courses in both political science and sociology are included in a 28-hourblock that provides a general background in crime causation and agencies of criminal justiceplus the opportunity to select from more specific courses dealing with deviance, juveniledelinquency, the court system, correctional facilities, and the like, including field placementin an agency of the criminal justice system.Social Studies Teacher Education Option This curriculum prepares the student forstate certification in social studies in the secondary school system. (132 credit hours requiredfor graduation.) The inclusion of a professional semester with practice teaching and the needfor a broad base in the social sciences makes this a comparatively demanding program withsomewhat less opportunity for free electives Courses in education and psychology are takenbeginning in the sophomore year in preparation for the teaching experience. In addition, thestudent learns the basic concepts of economics, political science, anthropology and history, aswell as sociology.
BACHELOR OF SOCIAL WORK DEGREE
The curriculum is accredited by the Council on Social Work Education and prepares students for the professional practice of social work in a variety of social welfare agencies,organizations and programs designed to enrich the quality of life and to improve socialfunctioning of people served. Study will include the social, economic and political processesinvolved in the development and change of social welfare institutions, the dynamics ofhuman behavior and the interventive methods and their application to a variety of situationsand clients. Thirty-three hours of class and field instruction in social work, plus specifiedcourses in the social sciences, the humanities, and natural sciences are required. Graduateshave full professional status and may be granted advanced standing in a two-year Master’sdegree program in social work.
SPEECH-COMMUNICATION
Tompkins Hall
Professor W. G. Franklin, Head of the Department
Instructor Gail Schumacher, Coordinator ofA dm'sz'ng
Professor f‘ A Parker;Assmmtr Professor Emrrllus L H Swain‘ ism ulr metswrs L R Camp H E Munn Jr.,Assistant Professors R. A. Francesconi, R. Leonard, J. D Stone, N H Snow, B L. Russell, Instructors E Funk-houser, R. Rodgers, G A. Schumacher

Speech-Communication is conceived as: (1) a humanistic study; (2) a social and behavioralscience, and (3) a natural science. Characteristically, humanistic study of speech and its con—sequences employs historical, critical, philosophical, esthetic, and literal analyses of the in-tentions, actions, and effects of oral communication. Scientifically viewed as a symbolic in—teraction, speech is an object of empirical inquiry in laboratory and field. Conceived asphysiological, acoustic, and learned behavior, speech-communication receives the rigorousexperimental analyses of the biological and physical sciences. Such multiple approaches arerequisite to comprehending the complexity of the speech act.
MAJOR IN SPEECH-COMMUNICATION
Bachelor of Arts Degree Program—The major in speech-communication includes 30semester hours. The curriculum in speech-communication requires three prescribed coursesin speech. The student may elect courses within the field from among offerings in broadcastcommunication, organizational and interpersonal communication, public communication,speech science communication and theatre communication to complete the 30—hourrequirement.
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SCHOOL OF PHYSICAL AND
MATHEMATICAL SCIENCES
(‘ox Hall
A. (‘. Mcnius Jr., Dam
J, D Memory, Ass-wink Drun
The School of Physical and Mathematical Sciences trains potential scientists andmathematicians; gives technical support to curricula in North Carolina State’s other sevenschools; and does research in physical sciences and mathematics. These activities are carriedout by eight academic departments: biochemistry, chemistry, computer science, statistics,geosciences, marine science and engineering, mathematics and physics. The Institute ofStatistics (Raleigh section) and Physical Sciences Research are also associated withthe School of Physical and Mathematical Sciences.Graduates of the school are recruited for technical and administrative positions in industrial research and development laboratories, universities and colleges, non-profitresearch organizations and government agencies A large percentage of the graduates under—take adyanced study leading to the Master of Science and Doctor of Philosophy degrees.The high school student with an above average performance in mathematics, chemistry orphysics, and a basic interest in natural phenomena and their mathematical descriptions,should consider a career in physical sciences or mathematics. The school consistently at-tracts outstanding students; approximately one third of its students graduate with honors orhigh honors.

FACILITIES
Classrooms and school offices in the campus’ center are listed under each department. Inaddition, physics research laboratories are located in Daniels Hall and the Nuclear ScienceBuilding and at the Triangle Universities Nuclear Laboratory in Durham. Biochemistryresearch is underway in Polk Hall.Special equipment and laboratories include a plasma physics laboratory supported by aresearch tube making facility; a radio chemistry laboratory; a one-million volt Van deGraaff accelerator; analog and ambilog computers; an IBM 1130 digital; a laser researchlaboratory; a Varian Associates PIA-100 high resolution nuclear magnetic resonance spectrometer; an upper atmosphere laboratory; a biomathematics and biophysics laboratory; un-dergraduate and graduate desk computing laboratories; biochemical research and teachinglaboratories; and an ultraviolet-infrared visible spectroscopic laboratory. Other campusfacilities for teaching and research are electron microscopes, a heterogeneous nuclear reactordesigned for operation at 100 kilowatts, complete x ray laboratories with diffraction andradiographic equipment, a Beckman Model E analytical ultracentrifuge, precision instru-ment shops, and an Itel AS/4 digital computer connected by telecommunication lines to atwin IBM 370/165 system at the Triangle Universities Nuclear Laboratory which has a 0—35Mev. cyclo graaff accelerator.

CURRICULA
The school offers undergraduate programs of study leading to the Bachelor of Sciencedegree with a major in chemistry, computer science, geology, mathematics, meteorology,physics or statistics. These curricula have similar freshman years. enabling a freshman tochange, \\ ithout loss of time, from one department to another in the school. In addition, theschool offers programs of study leading to the Bachelor of Arts degree with a major ingeology and chemistry.

SHORT COURSES AND INSTITUTES
Several short courses and specialized institutes are offered throughout the academic yearand during the summer months in chemistry, computer science. geology, mathematics,
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physics, and statistics for high school teachers and college professors. For information, writethe school dean.In addition, certain regular courses may be taken for credit through correspondence orevening classes through the Division of Continuing Education in Raleigh, Charlotte or in theGreensboro-Burlington-Winston—Salem area. For information write North Carolina StateUniversity Division of Continuing Education, Raleigh.
SUPERIOR STUDENT AND HONOR PROGRAMS
Exceptional students may be selected to participate in the Superior Student Program dur-ing their freshman and sophomore years. Enriched courses in chemistry, English,mathematics, and physics have been developed specifically for program participants. At thebeginning of the junior year, promising students may select special courses, participate inundergraduate research, and receive some graduate credit toward the Master of Sciencedegree during the senior year.Well-prepared students entering the school may seek advanced placement in biology, chem-istry, foreign language, history, mathematics, or physics by passing qualifying examina-tions.

STUDENT ACTIVITIES
In addition to University-wide extracurricular activities and honor organizations, theSchool of Physical and Mathematical Sciences has student chapters of the followingprofessional and honor organizations: Society of Physics Students, Pi Mu Epsilon, theAmerican Chemical Society, and the Association for Computing Machinery.The Science Council, composed of elected students from the school, sponsors and par—ticipates in a wide variety of technical and social activities.

GRADUATE STUDY
The Master of Science degree is available with a major in biochemistry, biomathematics,chemistry, computer studies, geology, marine sciences, statistics, mathematics, appliedmathematics and physics. The Master of Biomathematics is offered. The Doctor ofPhilosophy degree is available in biochemistry, biomathematics, chemistry, marine sciences,statistics, mathematics, applied mathematics and physics.

BIOCHEMISTRY
(See Agriculture and Life Sciences)

Dabney Hall and Withers Hall
Professor C. L. Bumgardner, Hem] of the Department
Professor R. H. Loeppert, Assistant Head oftlic Department and Coordinator ot’Adi‘isiiig
Priitr'xsrrs. H A Bent, J. Bordner, L H Bouen, ll H ('armichatl Graduate Administrator) M K DeArmantI, L DFreelman, F. W. Getzen, K W. Hanck, F. (‘ Ilentz Jr (Dirtctor of Genera Fhemishy), ZZ Hugus Jr., S G Levine, G. GLong, (‘ C Moreland, A Schreiner, W P Tucker, G H. Wahl Jr.,.'Ill amt Pl‘Ii/{s m' M E Wall, Pro/1mm: EniiriliG 0 Doak W.J Peterson, VI A. Reid, P P Suttm, R F WhiL€,A 'wr'rltt I’m/r wrs T C ('avrs, A Fools (‘ EGleit, L A Jones, M L. Miles (Director (f Organic Laboratories) \V L Smtzer, I) W. Wcrtz, .lwu ulr Pro/munEmeritus W E. Jordan, Asst'tmit Prot'rx'sorv F R Boss, Y. Ebisuzaki, W R. Johnson, S. T. Purrington, T M Ward;Vul’nll/ Asszstant Professor. M Whangbr, A. sist iii! Prufrasni‘s' EHIII'III. T J Blalock, W. P Ingram Jr, Justin/(torsEmerili E H. Manning, J W. Morgan, C M Uliwr; Lilmralori/ Supiri‘isars‘ C E Bryan, G J Shaw‘ TIIIIIIIIII}tut] Rrsearrli Terminal/is M E Bundy, D E Knight, Trap/nay TIt/IIIH'HIII mill Gtrl(t‘ll[ ('hrmislri/ Laboratory Pool‘rtiiialor. M M. Cirolami
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Chemistry is the science dealing with the composition of all substances and changes intheir composition. Chemists have contributed to the synthetic fiber industry, petroleumproducts and fuels, plastics, the food processing industry, nuclear energy, modern drugs andmedicine. Today's chemists are concerned with the fundamental building blocks of allmaterials atoms and molecules leading to improvement of old materials, development ofnew ones and control of our environment.
OPPORTUNITIES
The chemical industry is the nation's largest manufacturing industry. Chemists comprisethe largest proportion of scientists in the United States, and future demand for chemistsshould continue to grow. A variety of jobs is open to the chemist; biochemistry, metallurgy,space science, oceanography, sales or management, pure research. Chemists are employed inalmost every field based on modern technology and opportunities in the field of education aremany and varied. The Bachelor of Science program in chemistry provides an excellentpremedical curriculum.

UNDERGRADUATE CURRICULA
BACHELOR OF SCIENCE IN CHEMISTRY
The Bachelor of Science curriculum (shown below), accredited by the American ChemicalSociety, includes a strong, broad background in mathematics, physics and the liberal arts.The basic areas of organic, physical, inorganic and analytical chemistry are stressed.Laboratory and classroom work develop the skills, knowledge and inquiring spirit necessaryfor a successful career in chemistry. The minor field and elective credits allow individualdiversity at the junior and senior levels. Many undergraduates participate in currentdepartmental research through part—time employment or a senior research project. Thecurriculum prepares the student for jobs open to the Bachelor of Science chemist or for ad-vanced graduate work. See listing of graduate degrees and consult the Graduate Catalog.

BACHELOR OF ARTS IN CHEMISTRY
The HA. program offers a much more flexible course of studies for students who do notwish to become professional chemists but who desire an interdisciplinary program with anemphasis on Chemistry. Recent graduates have gone on to Medical School and to graduatestudy in fields related to Chemistry. Among the 127 credit hours required for graduation arethirty credits of Chemistry and thirty—three hours of electives. Since the first year is iden-tical to that of the BS. program, students may enter the B.A. program either directly fromhigh school or at the end of their first year. Complete details are available in the ChemistryDepartment (Dabney Hall).

3.8. CHEMISTRY CURRICULUM
FRESHM AN YEARIn! I St mr \fL r (71(1th SIII‘U 11 St :7 uh r CreditsCH 101 Central Chemistry I . . .. .. 4 CH 107 Principles of Chemistry . 4CH 116 LaboratoryTechniquesI . .. .. . 1 CH 10b Laboratory Techniques 11 . ............ 1ENG 111 ('omposttion and Rhetoric .. .. 3 ENG 112 Composition and Reading ........ 3MA 102 Analytic Geometry and MA 201 Analytic Geometry andCalc ilus I . . . . 4 Calculus II ............. . ~ISomal Science . . .. . .. . 3 PT 201 General Physics' .................. .. «Ithswal Education 1 Phystcal Education .. .. .. .. 1'7
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SOPHOMORE YEARFall SemesterCH 221 Organic Chemistryl ...................... 4English Elective 3MA 202 Analytic Geometry andCalculus III ................................ 4FY 202 General Physics’ ..................... 4Physical Education ................................... 116
JUNIOR YEARFrill Semester CreditsCH 428 Qualitative Organic Analysis 3CH 431 Physical ChemistryI , 3Humanities Social Sciences ........... . 3FLG 101 Elementary GermanI . ...... 3Minor” ........................................... 315
SENIOR YEARFall Semesler CreditsCH 41] Analytical Chemistry I .................... 4Chemistry Elective .............Humanities Social Sciences . 1MinorFree Electives .......................

Spring Semester CreditsCH 223 Organic Chemistry II ...................... 4English Elective 1 ........................ .. 3MA 301 Applied Differential EquationsI .. ,. 3FY 203 General Physics’ lllllllllllll 1 .. 4Free Electives ........... 3Physical Education ................................... 118
Spring Semester CreditsCH 401 SystematicInorganicChemistry ............ 3CH 433 Physical Chemistry II ..................... 3CH 434 Physical Chemistry 11Laboratory ................................ 2Humanities Social Sciences ........................ 3FLG 102 Elementary German 11 llllll 3Minor 1.1 .. 11. ....................... 317
Spring Semester CreditsCH 413 Analytical Chemistry II 1 .1 1 .. . .. 4Humanities Social Sciences .................... 3Minor ................... .1 3Free Electives .1_§16
Hours Required for Graduation ...................... 131

‘ The sequence PY 205, 208, 407 may be substituted for FY 201, 202, 203, with approval of the adviser“ The minor may be in any field closely related to chemistry, such as mathematics, physics, computer science, geoscience,statistics, biological sciences, engineering or science education A total of four courses in two such areas may constitute a“split" minor. The minor field should be chosen in consultation with the faculty adviser prior to or during the junior year
B.A. CHEMISTRY CURRICULUM

FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chemistry ....................... 4 CH 107 PrinciplesofChemistry. . 11 11 4MA 102 Analytic Geometry and MA 201 Analytic Geometry andCalculusI .............. Calculus 11 . ......................... , 4ENG 111 Composition and Rhetoric ENG 112 Composition and Reading , . 3Humanities—Social Sciences’ PY 205 General Physics ................... . 4Physical Education 1 .............................. PhysicalEducation . . 1 .. .1 , 116
SOPHOMORE YEARFall Semester Credits SIH‘IW/ Semester CrulitsCH 221 Organic Chemistryl ........................ 4 CH 223 Organic Chemistry [I 1 ................... 4FY 208 General Physics ..... 4 Science Elective 4Humanities—Social Sciences‘ .1 ......... 6 Humanities Social Sciences‘ .................... . 3Physical Education ................................ 1 Free Elective . 11111111111111111111111111111111 315 Physical Education . ................ 1 1 .. .. 115

JUNIOR YEARFall Semester Credits Spring St in ester CrulitsBCH 351 Elementary Biochemistry ................. 3 CH 315 or CH 317 Quantitative Analysis 11111 4Science Elective ............................. 4 Humanities Social Sciences' ................. 6Humanities Social Sciences" .. ........... 6 Advised Elective“ ................. . ...... 4Free Elective .................................... 3 Free Elective ....................................j16 17
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SENIOR YEARFall Semester Credils Spring Semester CreditsCH 331 Introductory Physical Chemistry ........... 4 CH 401 Systematic Inorganic Chemistry 3Humanities—Social Sciences‘ 3 Human .ies—Social Sciences‘Advised Electives“ 7 Ad\ 'sed Electives” . .Free Elective _3 Free Elective 317 16
Hours Required for Graduation 127

Because of the inherent flexibility of the BA. Curriculum in Chemistry a student entering into the program must submitan Application for Admission and a Plan of Work, giving reasons for the selection of course work.
’These credits should be distributed approximately equally between the humanities (fine arts, history, literature,languages, philosophy, and religion) and the social sciences (anthropology, economics, political science, psychology andsociology). No more than 10 credit hours in a single discipline may be used to satisfy the requirement. At least 12 credit:must come from courses beyond the introductory level.“' Advised electives are designed to allow the student to concentrate efforts in the complementary field of his choice.
COMPUTER SCIENCE
Daniels Hall
Professor D. C. Martin, Head of the Department
Associate Professor T. L. Honeycutt, Associate Department Head and Coordinator ofAdvising
Professor: W. Chou; Adjunct Professor: L. H Williams; Associate Professors: E. W. Davis Jr., R. J. Fornaro, L. Mansfield,D. F. McAllister, J. D. Powell, W. E. Robbins, A. L. Tharp; Assistant Professors: L. E. Deimel Jr., J. W. Hanson, C. D.Savage, K. C. Tai, N. F. Williamson; Adjunct Assistant Professor: R. L. Glendenning; Instructors: C. E. Grad, M. J. Lee;Adjunct Lecturer: F L. Benson; Special Lecturer: F. W. Houghtaling
The discipline of computer science has developed during the past 25 years as a direct conse-quence of rapid growth of the electronic computer. This technological development has greatimpact on man and the way he lives. Almost all areas of industry, the military establish-ment, government agencies, education and business use computers and new applications con-tinue to arise. Computers are used to help make and operate our automobiles, airplanes andspace ships; to help design our highways, bridges and buildings; to handle banking transac—tions and to assist in management decisions; to analyze farm production; as a research toolfor the scientist; to monitor manufacturing processes, utilities and communication; and toprovide a multitude of other services.

OPPORTUNITIES
A wide range of jobs exist for computer scientists since computers have diverse applica-tions. Salaries are good for both men and women. There is a need for basic research into theprinciples of computer system design and the analysis of computational algorithms and stu-dents may choose to continue their training with graduate study.

CURRICULUM
This undergraduate curriculum leads to a degree of Bachelor of Science in computerscience. Core courses provide foundations in programming and computer languages, thestructure of data, computer architecture, solution methods including numerical analysis andsimulation, and the theory of computation. The restricted electives chosen in consultationwith one’s adviser during the junior year allow exploration of specific computer science areasor fields such as information science, operating systems, computer architecture, and analysisof algorithms. One may study fields in which there are significant computer applications likemanagement, physical, biological and social sciences, numerical analysis and statistics.Students in other departments may select courses in computer science as electives tobroaden their programs of study and to learn how to use the computer for solving problems.
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COMPUTER SCIENCE CURRICULUM
FRESHMAN YEARFall Semester Credits Spring Semester CreditsCSC 101 Introduction to Programming ............ 3 CSC 102 Programming Concepts .................... 3MA 102 Analytic Geometry and MA 201 Analytic Geometry andCalculus I 4 Calculus II 4ENG 111 Composition and Rhetoric 3 ENG 112 Composition and Reading ............... 3Basic Science ........................... .. 3 Basic Science .................... .. 3PE 100 Health and Physical Fitness _1 Physical Education 114 14
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCSC 201 Basic Computer Organization CSC 202 Concepts and Facilities ofand Assembly Language ................... 3 Operating Systems ....................... 3MA 202 Analytic Geometry and CSC 302 Introduction to NumericalCalculus III .............................. 4 Methods orPY 205 General Physics .............. . . 4 CSC 311 Data Structures . .. . 3Humanities—Social Sciences 3 MA 405 Introd. to Linear AlgebraENG Literature 3 and Matrices .............. 3Physical Education ..................... . 1 FY 208 General Physics ................... 418 Humanities Social Science .............. 3Physical Education 117

JUNIOR YEARFall Semester Credits Spring Semester Credr tsCSC 311 Data Structures or CSC 312 Computer Organization andCSC 302 Introduction to Numerical Methods . 3 Logic . .. ....................... 3CSC 322 Applied Algebraic Structures .............. 3 CSC 412 Introduction to Computability,ST 371 Introduction to Probability and Language and Automata ................ 3Distribution Theory ......................... 2 ST 372 Introduction to StatisticalENG 321 Communication of Technical Inference and Regression ................... 2Information ............................. 3 Humanities Social Sciences ......Humanities—Social Sciences Restricted Elective .Free Elective ....................................... 3 Fee Electives ......................................... _317 17
SENIOR YEARFall Semester Credits Spmw Sr mtstcr CreditsCSC 411 Introduction to Simulation ................ 3 Restricted Elective .................................. 3Restricted ElectiveRestricted ElectiveRestricted ElectiveHumanities—Social Sciences ...Free Elective ......................................... 318

Restricted ElectiveRestricted ElectiveHumanities Social Science .........Free Elective ...................................... 3
Total Hours Required forGraduation .................................... 130

COMPUTER STUDIES PROGRAM
Professor W. Chou, Director
Associate Professor W. E. Robbins, Associate Director
Professors: W. S. Galler, H. J. Gold, D. C. Martin, J. B. O’Neal, J. Staudhammer; Associate Professors: E. W. Davis,R. J. F'ornaro, J. W., Gault, T. L. Honeycutt, L. Mansfield, J. D. Powell, J. C. Smith, R. S. Sowell, A. L. Tharp; AdjunctAssociate Professor: J. R. Suttle; Assistant Professors L. E. Deimel, W. A. Gruver, J. W. Hanson, D. M. Latch, C. D.Savage, W. E. Snyder, R. E. Stinner, R. W. Stroh, K. C. ’I‘ai, N. F. Williamson; Instructors: C. E. Grad, M. J. Lee
The Computer Studies Program is an interdisciplinary graduate program which is ad-ministratively supported by the Departments of Computer Science and Electrical Engineer-ing with participation by faculty members primarily from Computer Science, ElectricalEngineering, and Operations Research.The program integrates the computer software oriented curriculum of the Department of
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Computer Science and the computer hardware oriented curriculum of the Department ofElectrical Engineering into a single curriculum.The program offers Master of Science and Master of Computer Studies degrees. A jointcomputer studies/operations research PhD. is offered through the Operations ResearchProgram.
GEOSCIENCES~
Withers Hall
Prqf'rssor C. J. Leith, Head of UK Department and Coordinator of Advising
I” i/uw‘x II S Brmn, E (l Due-as er, W J Saucier, F W “elby,PrIf(ssnr\ Enunli J M, Parker Ill,J. L Stucke);:lwm' uh I): m won M J Aldrich, S. P S Ar) a, \' V Caxaroc Jr., C D. Harrington, G F Watson. Arljuncl Assrm/Ite[mm m r l- S Bink0\\ski..-l~sm'mh Prq/zxsm'Emrrm/s E L Miller Jr Assistaanmjess'urs: R V Fodor, A J Riordan, E F‘ Suddard, I. J Won, Art unct Assistinl Pmflsson W D. Bach Jr., J K. Ching, R E Eskeridge
The geosciences include the overlapping divisions of the physical, chemical and biologicalearth sciences, such as geology, geophysics, geochemistry, hydrology, meteorology, andpaleontology. The Department of Geosciences offers courses in these disciplines and awardsthe BA. and BS. degrees in geology and the BS. degree in meteorology. (See listing ofgraduate degrees offered and consult the Graduate Catalog.)Geology is the professional field in which geological knowledge and techniques are focusedon the solution of problems concerned with the environment, with the occurrence, origin, dis—tribution and behavior of rocks, with mineral deposits, with raw material supplies and with avariety of engineering projects. Many engineering undertakings—siting and construction ofdams and reservoirs, tunnels, buildings and highways—depend on geological settingknowledge. Discovery, evaluation, development and conservation of mineral resources (in-cluding fossil fuels and ground water) and the disposal of liquid and solid wastes requirequantitative and analytical application of geologic principles.Meteorology is the science of the atmosphere, including the processes and the phenomenawithin the atmosphere, the interactions with earth’s land and sea surface below and with thesolar atmosphere above. Its objectives are to apply understanding of the atmosphere and theprocesses within to benefit mankind in his welfare and endeavors. The meteorologycurriculum provides basic training for roles in both theory and application, The student isprepared for research or professional applications.No activity on earth is unaffected by the natural conditions and processes of our at—mospheric environment. A familiar purpose of meteorology is to provide weather forecastsso man may protect himself intelligently from damages by weather and plan beneficially hisindividual activities for the immediate future. In addition to weather information reports tothe public, meteorology reaches into broader aspects of environmental technology. Increas-ing concern about “environmental quality," in relation to operations and welfare, and to theimpacts on air quality by commerce and industry have led to expanded concepts of at-mospheric monitoring and the need for research and services applied to industrial opera-tions, environmental planning and government regulation. Among meteorology fields are at-mospheric pollution, weather modification and control, and interrelations with agriculture,industry and marine science.Remote sensing imagery provides a new dimension to geosciences. These data are utilizedfor teaching and research.

OPPORTUNITIES
Geologists are employed by oil companies, quarrying concerns, exploration companies,construction firms, railroads, public utilities, banks and insurance companies; iron, steel andother metal producers, manufacturers using nonmetallic raw materials such as ceramics, ce-ment and abrasives: municipal, state and federal government agencies, schools, colleges,museums and research institutes. There is a growing need for the application of geologicalscience to engineering construction in connection with highways, foundations, excavations,beach erosion control and water supply problems. The mineral industry of the Southeast hasexpanded substantially in the last decade.
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Basic meteorological services are provided by federal government agencies, primarily theNational Oceanic and Atmospheric Administration and components of the Department ofDefense; these agencies are the principal employers of meteorologists. This work may in-volve atmospheric sensing and measurement, including the use of meteorological satellitesand space probes; data analysis and computation; weather forecasting, and guidance servicesto aeronautics, agriculture, forestry, hydrology, and recreation and public health.Meteorologists are used in environmental planning and regulation at the state and locallevels. Power generating and fuel transmission industries, engineering firms, weather con-sulting firms, insurance companies, major retailing businesses, and schools and colleges andresearch institutions are employing meteorologists because of recognition of the involvementof the atmosphere on their activities.
CURRICULA
The B.A. and BS. degree programs in geology are the same with respect to courses in themajor field, but differ in their content of social science-humanities, mathematics, andcollateral physical sciences. The B.A. program is designed to be a typical liberal artscurriculum, while the BS. program reflects the technical emphasis typical of curricula in thephysical sciences. The BS. degree program in meteorology also follows the pattern ofphysical sciences curricula.

GEOSCIENCES CURRICULA
B.A. DEGREE PROGRAM IN GEOLOGY

FRESHMAN YEARFill, SEnILSfU‘ I‘M/[Ha SIH'HH/ S! n (sh r (‘71 (11%ENG 111 Composition & Rhetoric , ENG 11.2 (‘omposit (n & Reading .MA 112 Anal Geom & Calc, A MA 212 Anal, Ger m & (‘alc BSoc Sci -Hum ‘, .i S c Sci. Hum ‘ .,CY 101 Gen Physical Geology CY 201 Histrrical Geology .CY 110 Physical Geology Lab . CY 210 Historical Geology LabPhysical Education ..... Physical Education .. .OIngwgw 4..wawww
SOPHOMORE YEARFrill SHIN/x“ r (‘rulils S/u' 11/ St N [st/I (ruIiIxSP 110 Public Speaking 3 ST 311 intro to Statistics 3CH 101 General (‘hemistryl ................ i 4 (‘H 103 Gen Chtmistry ll 1Soc.Sc‘ Hum‘ ., . .i . . 3 Soc Sci Hum.’ , . . . . . . .3CY 330 Crystallography & Mineralogy i 3 CY 331 Optical Micr & X-Ray Diffr , 4Elective . . , ,,,,, . . . . 3 Physical Education , . . 1Physical Education ................ 1 1517JUNIOR YEARFrill Sr Illtslrl‘ (‘rrrlit 5pm (/ S" mtxlu' ('i‘ulilPY 211 GeneralPhySics .i .. . 4 FY 212 General Physics ., .i .i . 4ENG 321G (‘ommunic ochch Inf. , .i .i . . 3 CY 351 Structural Geology 1CSC 111 Intr to Fortran Prog i 2 CY 152 Set] Petr &Stratig 4CY 440 Igneous & Metamorphic Petr J Soc Sci. Hum ‘ . , ., JSoc SCI,Hum‘ , . .. . 4., , 3 1516
SUMMER SESSIONCY 16.7 ,Geologic Ficldf‘amp . i . . . 0
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SENIOR YEARFull 8! mutt r Cruizts Spring SemesterCY 423 Inxertehrate Paleo & Geology Elective" . .. .. , ..Biostratig ......... . . ..... 4 Soc. Sci -Hum.‘ . . . ...........Geology Elective" .. 3 Soc. Sci. Hum ’ ..................Geology Elective” ,,,,,,,, 3 Elective .....................Soc Sci lIum‘ .. .. 3 Elective .Electim .. . .. ,,,,,,,, 3
Hours Required for Graduation ,,,,,,

‘ A course in each of at least three Humanities {Fine Arts, History, Literature, Language, Philosophy, Religion) and ineach of at least three Social Sciences tAnthropology, Economics, Political Science, Psychology, Sociology}. At least ninehours must come from courses beyond the introductory level." Geology elective shall include at least one of the following CY 415, Geology of Metalliferous Deposits, CY 461, Engineer-ing Geology, GY 4’70, Principles of Geophysics.
B.S. DEGREE PROGRAM IN GEOLOGY

FRESHMAN YEARFull Si "It Her Credits Spring Sc master CreditsENG 111 Composition&Rhetoric ENG 112 Composition&Reading . . ...... 3MA 102 Anal. Geom & Cach ,,,,,,,,, MA 201 Anal Geom & Calc. II .. ......... 4CH 101 General Chemistry ICY 101 General Physical GeologyCY 110 Ph\sical Geology LabPh\Sica| Education .
CH 103 General Chemistry II orCH 107 Prin. of Chemistry ............CY 201 Historical Geology ....... ..GY 210 Historical Geology Lab . .......Physical Education ..........................>“‘2.i ash—Hussein

SOPHOMORE YEARFrill Seiiiesttr Credits Spmir/ SemesterSP 110 Public Speaking ,. .. . 3 MA 301 Applied Differential EquationslMA 202 Anal Geom &Calc III ................ 4 FY 208 General Physics . ...............PY 205 General Physics ................. . . . 4 CY 331 Optical Micr &X ray Diffr.CY 330 Crystallography& Mineral. ............. 3 Soc Sci Hum. .................................. 3Physical Education ,,,,,,,,,,,,,,,,,, 1 Physical Education ...............15
JUNIOR YEARFull Semester Credits Spring Semester CreditsST 36] Intro to Stat For Engr ..... .. .. .. 3 CY 351 Structural Geology ............... . ..... 4CH 331 Introductory Physical Chemistry .......... 4 CY 452 Sed, Petr. & Stratig ............... . ..... 4CY 440 Igneous&Metamorphic Petr ........ . 4 CSC 111 Intr to Fortran Prog. ..................... 2ENG 321G Comm. ofTech. Inf. . . 3 Elective .................Soc Sci Hum ....................... _3 Soc. Sci-Hum, .....17

SUMMER SESSIONCY 465 Geologic Field Camp .. . ..................... 6
SENIOR YEARFall Semester Credits Slim“? SQ'IIGSlPt' CreditsGY 423 Invertebrate Paleo. & Geology Elective" ............................... . 3Biostratig ............ . ................. 4 Geology Elective"Geology Elective" ............................. . 3 Technical Elective’Technical Elective‘ ............................... 3 Soc. Sci-Hum. ...................................... 3Soc Sci. Hum. ,. .. 3 Elective ..................... .Elective ......................................... 316 Hours Required for Graduation ................. 132

‘ The Technical Elective shall be at least two courses, not both at the introductory level, related to the Geology curriculum such as: Biological Science, Chemistry, Civil Engineering, Computer Science, Economics, Materials Engi-neering, Mathematics, Meteorology, Physics, Soil Science, Statistics, etc.” Geology elective shall include at least one of the following: CY 415, Geology of Metalliferous Deposits, CY 461, Engineer-ing Geology, CY 470, Principles of Geophysics.
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B.S. DEGREE PROGRAM IN METEOROLOGY
FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General ChemistryI 4 CH 105T Chemistry Princp. &Appl. .............. 3ENG 111 Composition and Rhetoric . ENG 112 Composition and Reading .......... 3MA 102 Anal. Geom. and Gale. I .. .. MA 201 Anal. Geom. and Calc. II .. .......... 4Humanities—Social Sciences 3 FY 205 General Physics 4Physical Education ................................... 1 Physical Education .................................. l15 15
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 202 Anal. Geom. and Gale. III 4 MA 301 Applied Diff. Equa. I ....................... 3FY 208 General Physics 4 ST 371 Intro. Prob. & Dist. Theory 2MY 311 Physical Climatology 3 CSC 111 Introduction to FortranMY 335 Weather Systems and Info. . 2 Programming ............................. 2MY 336 Meteorological Lab.I 1 Geophysical Sciences Electivefi . . 3Physical Education . . ..... 1 Communicative Artsf’r‘l’ ................... 315 Humanities—Social Sciences .............. 3Physical Education .................................. 117

JUNIOR YEARF'uII Semesfer Credits Spring Semester CreditsMY 421 Air Properties and Processes ............... 3 MY 441 Meteorological Analysisl ................... 3MY 422 Atmospheric Motions ........... 3 MY 443 Meteorological Lab. II .. . 3ST 372 Intro. Stat. Inf.&Regres. . 2 MY 455 Micrometeorology . 3Technical Elective B” ................... 3 Humanities Social Sciences ......................... 3Communicative Arts‘l’fi' . . . . ..... 3 Free Elective 3Free Elective ......................................... _3 1517
SENIOR YEARFall Semester Credits Spring Semester CreditsMeteorology Technical Elective‘” ., ..... 3 MY 412 Atmospheric Physics ..Technical ElectiveA’ 3 Technical Elective A’ ........Technical Elective B“ . 3 Technical Elective B“Humanities—Social Sciences . ..... 3 Humanities Social SciencesF‘ree Elective .............................._3 Free Elective ..............15

Hours Required for Graduation ...................... 124
TStudents who intend to take additional chemistry courses, or who plan technical electives which require additionalchemistry, should add CH 104 or replace CH 105 with CH 103 or CH 107. Advanced transfer students are permitted tosubstitute mathematics, science, or engineering credits for CH 105.fi’ Geophysical sciences elective is selected from among CY 101, GY 120-110, MSE 200, PY 223, SSC 200, CE 201 or 370,FOR 2’72.T‘H’ Two courses in a foreign language, or one course each in speech and technical writing.Technical elective A includes courses in the sciences, agriculture, and engineering, chosen from lists approved by the ma—jor department and school, but excluding more than one advanced course in meteorology.” Technical elective B constitutes a minor field of emphasis, consisting of at least nine credits in that subject. Amongthose available, but not limited to them, are: chemistry, computer science, geology (physical geology, geophysics),mathematics, physics (senior courses), statistics (should include a 500-level course), chemical engineering (heat transfer,fluid mechanics, air pollution), civil engineering (geodetics, hydrology, sanitation), electrical engineering (field theory,wave propagation, instrumentation), engineering science and mechanics (fluid mechanics), mechanical-aerospaceengineering (heat transfer, fluid mechanics), forestry (protection, mensuration, management), health science(significantly involving atmospheric environment), marine science (upper division and graduate), plant science(significantly involving atmospheric environment), soil science (should include SSC 511).“‘ Meteorology Technical Elective to be chosen from MY 444 or MY 556.
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MARINE SCIENCE AND
ENGINEERING
Burlington Lab
Profiswn‘ Jay Langfelder, Head of the Department
i-Is‘srn‘tatt Pro/ism» G. S. Janowitz, Coordinatm‘ ()fArfl'ISlllg
.Iwi in I‘llfl\ u'x ( E KIN)“ is J L Ma'hcmehl,L J Pietrafesa,M A Ta\fun,T C Wocittmlswxirn IFrujrwm‘s DJ DLMiisttr (‘ A \l ltr UU‘, R II \I'eislerg, Ii ~trirl r T B. Curtin, E lawn S]ll'll[\f S M Rogers Jr,/Issm ntzF1 41/ I’ jiw x M Amein, H J Copelan l, W W Hassler I Longmuir,F Y Sorrcll,C C Tung;.~ls.\wiulr Prvtkw'rJ M Mlltr

Instruction in marine science and engineering is primarily at the graduate level. It is thebelief of the faculty that a strong foundation in one of the sciences or engineering is neededbefore a student concentrates in marine related fields. Therefore, our graduate students aredrawn from undergraduate programs in biology, chemistry, engineering, geology, mathe-matics or physics.The Department offers an introductory course at the undergraduate level which provides asurvey of several aspects of the marine science field. Several advanced undergraduate andbeginning graduate level courses are available for senior level students. Students interestedin pursuing a graduate program in marine science and engineering may wish to enroll inthese courses as electives.The graduate program provides areas of study in biological, chemical, geological andphysical oceanography and in coastal engineering. Opportunities for financial support andinvolvement in an active research program are available to our graduate students.
MATHEMATICS
Harrelson Hall
Prqtkssrn‘ J. M. Ortega, Head of the Department
Professor W. J. Harrington, Assistant Head of the Department and Coordinator QfAdm'sz'ng
Assuci'att Professor J. B. Wilson, Assistant Htad of the Department
Przji wars J W Bish‘r, E E Burniston, R E Chandler, J. M A Danby. W G. Dotson, R 0. Pulp, K. Koh, J R Kolb, JLuh, J A Marlin R H Martin Jr , C D. Meyer Jr.. P.A Nickel, N J Rose, H Sagan, H E Speece, E L Stitzinger.R AStruble Pro/ix» n‘s En (rm. J Levine, H M. Nahikian, H Y Park, L S Winton, «wean Professor-x S. L Campbell. HC Cooke J. C Dunn, R. Hartixig, C. H Little A. Maltbie,L Mansfield L B Page,C \' Pao HA Petrea.M.Putcha,JA Rculiir, R G Savage, R Sillier, W. M. Waters, -IM()(‘I(II( met ssm‘s Enu'itz A. R Nolstad, D M Peterson,As‘s‘istantPI'I_ft.\~)I~ C N Anderson,“ J Charlton, L O.Chung,J Cohen.G D.Faulkner,J.E Franke, M L Gardner,D E Gar-outtt D J Hansen, C Kelley T. Lada, D M. Latch. M MostowJ Nelson, S O Paur, R T Ramsay, S Schecter,J.Stlgrade.J.W Silverstein,M.F Singer,G A Sod,P Sommers,J L Sox,D F Ullrich,R E \Vhite..-Is.~istmitProjuxm-xEmu-I (‘ F Le\HS, G S Speidel,h.~tivulnrs H L Crouch,H L.Da\ison T F Gordon II\INI(IH‘EINU'II(1 D Brant.i-lmm rlti flit n In I‘s ”f [It D(])(H"771(l I. H. \an (ler Vaart, O \Vesler
The undergraduate major in mathematics provides a core of basic mathematics courseswith a program of electives sufficiently flexible to prepare a student for graduate study inpure or applied mathematics. See listing of graduate degrees for careers in industry,business or government, or for teaching. A carefully selected set of required courses and elec-tives in science, humanities and modern language provides a program well adapted to the de-mands of modern day life.Students with a special interest may take the applied mathematics option.

REQUIREMENTS FOR BACHELOR OF SCIENCE IN MATHEMATICS
Requ red Mathematics Courses (30 creditsMA 102 201 202 Analytic Geometry and Calculus I, II, IIIMA 114 Introduction to Finite Mathematics with ApplicationsMA 312 Introduction to Differential EquationsMA 403M Introduction to Modern Algebra
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MA 405M Introduction to Linear Algebra and MatricesMA 425 Mathematical Analysis IMA 426 Mathematical Analysis 11 or MA 512 Advanced Calculus IIMathematics Electives (12 credits)Nelve (12) credits of Mathematics courses at 400 500 levels.Science and Mathematics related Requirements (17-19 credits)CH 101CSC 101 or CSC111MA 421 or ST 371-372PY 205-208 (or PY 201-202)Science and Math related Electives (12 credits)‘(1) At least 6 additional credits of physical science, engineering science. or life science (6-12 credits)(2) Additional courses in Computer Science and/or Statistics (0-6 credits)Required Humanities (15 credits)English 111, 112English or American Literature one semesterIntroductory History one semesterForeign Language completion of the intermediate course (FL 201)Humanities/Social Sciences Electives (18 credits)At least six (6) of the eighteen credits must be at the 300 or 400 level.Physical Education (4 credits)Free Electives (16-18 credits) Hours Required for Graduation .................... 126
‘ These elective courses require the approval of the student’s adviser,

REQUIREMENTS FOR APPLIED MATHEMATICS OPTION
Required Mathematics Courses (33 credits)MA 102-201-202 Analytic Geometry and Calculus I, II, IIIMA 114 Introduction to Finite Mathematics with ApplicationsMA 312 Introduction to Differential EquationsMA 403M Introduction to Modern AlgebraMA 405M Introduction to Linear Algebra and MatricesMA 425 Mathematical Analysis 1MA 426 Mathematical Analysis II or MA 512 Advanced Calculus IIMA 430 or MA 432 Mathematical Models (in the Physical Sciences or in Life Sciences, Social Sciences and Economics)Mathematics Electives (6 credits)Six (6) credits of Mathematics courses at 400—500 levels.Science and Mathematics-related requirements (17 19 credits)CH 101CSC101 or CSC111MA 421 or ST 371-372PY 205-208 (or PY 201 202)Applied/Career-oriented electives (15 credits)(1) Twelve (12) credits‘ (in depth) in one Math-related or career»oriented area:(2) Three (3) additional credits in science. (This may be replaced by a 400-500 Math elective if the 12 credits in (1)are all inscience.)Required Humanities (15 credits)English 111, 112English or American Literature one semesterIntroductory History one semesterForeign Language completion of the intermediate course (FL 201)Humanities/Social Sciences Electives (18 credits)At least six (6) of the eighteen credits must be at the 300 or 400 level,Physical Education (4 credits)Free Electives (16 18 credits) Hours Required for Graduation . . .. . 126
‘ These elective courses require the approval of student's advisor.
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SAMPLE PROGRAM IN MATHEMATICS
(Includes the Applied Mathematics Option)

FRESHMAN YEARFull Si MusterMA 102M Anal) tie Geometry and(‘alculusl .CH 101 General Chemistry I ..EN 3 111 Composition and Rhetoric ..Introductt ri‘ HistoryPhysical Education

Frill Sumsti rMA 202M Analytic Geometey andCalculuslll . ..FY 2203 General PhysicsEnglish or American Literature .Foreign Language . .Science/Math-related Electiye i,,,,,,,,,Ph\'SlC£ll Education ..

Full Sr III(.\I( rMA 105M lntrud to Linear Algebraand MatricesMA 42:) Mathematical AnalysisliScience Math related ElectiveHumanities Social Seiences Elective .. ,.Free Elective

Ft!” Si iilisfti'
Mathematics Elective. .. .. ,. .Mathematics ElectiveHumanities/Social Sciences ElectivesFree Elective

Replace by MA 430 for the Applied Mathematics Option
PHYSICS
Cox Hall
Professor R. R. Patty, Head of Department

(‘rulits

”. illwaa..:.

S[II'H/t/ Sr iiiestt r CreditsMA 201M Analytic Geometry andCalculus [I 4MA 114 Introd. to Finite Mathematicswith Applications iiiiiiii , .ENG 112 Compositioné’zReading . .ScienceElectixe .. .. , .. ... .CSC 101 Intro to Programming ......... ,.Physical Education .................................. 117-18
SOPHOMORE YEAR('n ([its

wawaa.18
JUNIOR YEARCrt rlits

SENIOR YEARCir rhts

Spring St master CreditsMA 312 Introd to DifferentialEquations iiiiiiiiiiiiiiiiiiiiiiii 3MA 403M Intro. to Modern Algebra ............... 3FY 208 General Physics iiiiiiiiiiiiiiiiiiii . 4Humanities Social Science Elective iiiiiiiii . . 3Free Elective iiiiiiiiiiiiiiiiiiii .. . .. 3Physical Education ....................... 117
Spring Sc m( stt r CrerlilsMA 421 Introd to Probability iiiiiiiiiiiiiiiiiii 3MA 426 Mathematical Analysis 11 . . 3Science/Math-related Elective ........... . 3Humanities/Social Science Elective ........ .. 3Free Elective . 315

Spring Semester CreditsMathematics Elective‘ .............................. 3Mathematics ElectiveHumanities/Social Science Elective .Free Electi\ es ...................................... 615
Hours Required for Graduation .. . .. , . ...126

Professor G. E. Mitchell, Coordinator ofAdm'sing
Pi'rmssm's: W R Dan is, W O. Doggett, G. L. Hall, A. W. Jenkins Jr., G H Katzin, E. R. Manring, J. D, Memory, A CMenius Jr,, G. E. Mitchell, J Y. Park, L W Seagondollar, D. R, Tilley, A, W. Waltner; Pr()_tt’SS()I‘$EII1€nti W. H. Bennett,F W. Lancaster, J. T. Lynn, L, H. Thomas; Associate Professors: K. T. Chung, G. G Cobb, C, R. Gould, C. E. Johnson.Fred Lado, D. H. Martin, G. W Parker, J. F. Schetzina; Assistant Professors: S. R. Cotanch, D. G. Haase, Jin Kim, M AKlenin, J. R. Mowat, H. L. Owen, J. S, Risley, D E. Sayers; Associate Members of ”It ann'tnieiit: J. M. A, DanbylMathematics), R E. Fornes (Te\tiles), R. L. Murray (Nuclear Engineering), D. L. Ridgeway (Statistics)

Physics is the fundamental science of observation, measurement and the mathematicaldescription of the particles and processes of nature, In addition to extending our basic
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knowledge of the universe, physics provides the means for attacking problems of importancein modern technology. The variety of the contributions made by physicists is indicated by ac-tivities such as the discovery of new basic particles of nature, the invention and use of newinstruments to probe interplanetary space, the study of processes fundamental to the releaseof thermonuclear energy, the development of lasers and solid state devices, the research onthe structure and interaction of nuclei, atoms, molecules and ions.
PROGRAMS
The Physics Department offers a program of study at the undergraduate level whichprovides the student with a strong fundamental background and with course options allow-ing deeper study of selected areas of particular individual interest. At the graduate level, acomprehensive fundamental preparation is followed by specialization and research in one ofthe following areas: atmospheric, atomic, nuclear, nuclear magnetic resonance, plasma,relativity and solid state physics. (See listing of graduate degrees and consult the GraduateCatalog.)

UNDERGRADUATE STUDY
The undergraduate curriculum in physics provides the basic training for a career inphysics or for graduate study. The curriculum leads to a Bachelor of Science in Physics.

PHYSICS CURRICULUM
FRESHMAN YEARFl“ Semester Credits Spmzr/ Srmesler CreditsPY 101 Perspectheson Physics .. .. .. .. . 1 FY 201 General Ph\s1cs .. .. .. . . . 4CH 101 GeneralChemistryl. . .. ,. 4 MA 201 Anal\'tic Geometri &ENG 111 Composition&Rhetoric .. .. . .. . 3 Calculusll . 4MA 102 Antlytic Geometry & CH 107 Principles ofChemistri . 4Calculusl ....... . .. .. .. 4 EVG 112 Composit10n&Reading . 3Humanit1es Social Sciences . 3 Ph\s1cal Education . 1Physical Education . .. .. ......... , 1 1616
SOPHOMORE YEARFall Semester Credits Slll'llll/ Sen ester Fri/111$PY 202 General Physics . . .. . . . 4 FY 203 General Ph\sics . . 4MA 202 Analytic Geometry & PY 413 Thermal ths1cs .. .. .. . 3Calculus Ill . 4 MA 301 Applied Different1al Equationsl 3Free Elective ............... 2 Free Electixe .. . .. . . 3Humanities Social Sciences 3 Humanities Social Sciences 3English Elective . ........ .. 3 Ph551calEducat1on . . 1Physical Education . ,,,,,,,, . l 1"l7

JUNIOR YEARFall Semester ('Ierlzls Sprint; St I; (stir (‘I'ulits
PY 411 Mechanicsl . . . .. 3 PY 412 Mechanics II ..... . .. .. .. ,. 3FY 414 Electricity & Magnetisml .. .. . ,. . . 3 FY 415 Electricity & Magnetism II . . .. . 3FY 451 Intermediate Experiments1n PY 152 Intermediate Experiments inPhysicsl. . .. . 2 thsms ll . . 2MA 401 Applied DifferentialE luations ll .. . .. 3 Mathematics Elective . . .. . . . . ’1Free Elective . 3 Humanities-Soc1al Sciences ..... .. .. .. . 314 Free Elective . . 317
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SENIOR YEARFill Sr mt \Ir r (‘rulils- Sunny; SI mutt r (We/illsPY 101 Modern & Quantum Physicsl 3 FY 4012 Modern & Quantum Physics [I .......... 3Tc 'Iinical Elicliu‘ 3 Technical Eelectives' . . ,,,,,, 6Mathcn atics Elective 3 Humanities Social Sciences . 3Humanities~ Social Selences 3 Free Electives 3Fret Ell‘t'tlvt‘ . 3 1515 Hours Required for Graduation ,. ,. 127
' Technical or Sciences Electives (above 200 leiel)
STATISTICS
Cox Hall
Professor D. D. Mason, Head of Hit Department
Pr‘ofissm' F. E. McVay, (‘om‘dinutm‘ andiiisz'ng
[‘t‘uffsx nus B B Bhattacharxm. (‘ C. Cookerham. F G Giesbrecht, H J Gold, M M Goodman, A. H. E. Grandage, R JHader, W L llafley. D \Y ilayne. T Johnson, A R Manson, R J Monroe, L. A. Nelson, C, H. Proctor, C. P Quesen-berry, J. O Rawlings, D L Ridge“ ay, J. A. Rigney, R D G Steel, H R. van der Vaart, J. L Wasik, O. Wesler; AdjunctPrnfiswn. A L Finkner, J. T. Wakeley; Associate Professnrs A R Gallant, T, M. Gerig, A C Linnerud,I'is tni/ Awuntv Prnfiss-or. B S Weir, Adjunct Aamcmtr Professors E. L. Battiste, D. L. Bayless, J. R.(‘hromyy H T Schreuder; wstui t Professors D D. Boos, D. A Dickey, E. J Dietz, H J Kirk, J, L. Monahan, T W.Reiland, B. J Stines. Adjunct Assistant Prnfcssors A J Barr, J H Goodnight; Instructor A. F. Benford; Asso—(mtr Stuhxlmuns S. B. Donaghy, H K Hamann, D. W Turner, M, Wann, ASS‘ISfanl Stalisticzans: J, S.Mllls. F. T Wang

Statistics is the body of scientific methodology which deals with the logic of experimentand survey design, the efficient collection and presentation of quantitative information, andthe formulation of valid and reliable inferences from sample data.The Department of Statistics is part of the Institute of Statistics, which includes Depart-ments of Biostatistics and Statistics at Chapel Hill. The Department of Statistics providesinstruction, consultation and computational services on research projects for other depart-ments of all schools at North Carolina State University including the Agricultural Experi-ment Station. Department staff are engaged in research in statistical theory andmethodology. This range of activities furnishes a professional environment for training stu-dents in the use of statistical procedures in such fields as the physical, biological and socialsciences, and in industrial research and development.The undergraduate program leads to a bachelor of science in statistics. See listing ofgraduate degrees offered and consult the Graduate Catalog for information on the gradu-ate programs.
OPPORTUNITIES
The importance of sound statistical thinking in the design and analysis of quantitativestudies is generally recognized. Industry relies on statistical methods to control the qualityof goods in the process of manufacture and to determine the acceptability of goods produced.Statistical procedures based on scientific sampling have become basic tools in such diversefields as weather forecasting, opinion polling, crop and livestock estimation, and businesstrend prediction. Because one can improve the efficiency of use of increasingly complex andexpensive experimental and survey data, the statistician is in demand wherever quantitativestudies are conducted.
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STATISTICS CURRICULUM
FRESHMAN YEARFall Credits Swing Sc master CreditsENG 111 Composition and Rhetoric 3 ENG 112 Composition and Reading ................. 3CH 101 General ChemistryI ........................ 4 CH 103 General Chemistry II ...................... 4MA 102 Analytic Geometry and MA 201 Analytic Geometry andCalculus I 4 Calculus II ................................. 4CSC 101 Introduction toProgrammmg 3 BS 100 General Biology ...... 4Physical Education .................................. 1 Physical Education .................................. 115 16
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsST 371 Intro to Probability and ST 372 Intro. to Statistical InferenceDistribution Theory. ...................... 2 and Regression ............................. 2MA 202 Analytic Geometry and MA 405 Introduction to LinearCalculus III ..................... 4 Algebra and Matrices ....... 3FY 205 General Physics ........... 4 PSY 200 Introduction to Psychology .i 3EB 201 Economicsl ........................ 3 FY 208 General Physics .............. .. 4Humanities or Social Science Elective 3 EB 202 Economics II .i 3Physical Education .................... Physical Education ..... .._116

JUNIOR YEARFall Semester Credits Spring Semester CreditsST 421 Introduction to Mathematical ST 422 Introduction to MathematicalStatistics ................................... 3 Statistics ................................... 3Major Elective ..... .. 3 Major Elective ....... 6Foreign Language .. 3 Foreign Language 3Humanities or Social Science Elective .. 3 Free Elective ......................................... 3Biological Science Elective ............ .. 3 15Free Elective ............................. 318
SENIOR YEARFall Semester Credits Spring Semester CreditsST 501 Basic Statistical Analysis ................... 3 ST 502 Basic Statistical Analysis .................. 3Major Elective ....................................... 3 Major Elective ..................................... 3ENG 321 Communication of Technical SP 110 Public Speaking ............................. 3Information .............................. 3 Humanities or Social Science Elective 3Humanities of Social Science Elective Free Elective ......................................... 3Free Elective 3 1515 Hours Required for Graduation ...................... 127
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SCHOOL OF TEXTILES
Nelson Textile Building and David Clark Laboratories
D. W. Chaney, Dean
D. S. Hamby, Associate Dean, Textiles Extension and Continuing Education; M. R. Shaw,Assistant Dean, Textiles Research; P. D. Emerson, Head, Textile Machine Design and De-l’(i()])m(71f,' W. E. Smith, Assistant to the Dean, Student Services; E. E. Hutchison,Academic Coordinator; G. Rodeffer, Librarian, Burlington Tettiles Library
The field of textiles is broad. It covers almost every aspect of our daily lives with applica-tions in medicine, space, recreation and sports, personal safety, environmental improvementand control, transportation and in household and apparel uses. These versatile materials——textiles are made to exacting design specifications by a variety of modern high-speedprocesses, utilizing tools such as lasers, electronics and computers. Textiles begins with thesynthesis of fibers by man or by nature; it carries through a myriad selection of processes forfabric formation, including the steps necessary to make fabrics useful, such as the manufac~ture of dyestuffs and coloring, chemical auxiliaries and finishes, cutting and fashioning intoend-use products.The approximately 5,000 graduates of the School of Textiles hold diverse positions, mostlyin North Carolina. In the textile and related industries, occupations range from manufactur-ing management, sales, corporate management, designing and styling, research developmentand technical service to quality control and personnel management. These textile graduatesare in the creative and management decision-making aspects of the industry. They plan theflow of materials and machines. They create new products and processes. They solve productand process problems. They create styles, designs, patterns, colors, textures, and structuresfor apparel, home and industrial uses. They engineer the systems and products required ofindustrial, space, medical, apparel and other uses of textile products. They deal with com-puters, automation, product quality, plant performance and environmental problems. Theymanage large and small companies, personnel, and systems.The School of Textiles prepares young people for careers in the above occupations. A broadbackground is stressed; two-thirds of the educational program can come from the resourcesof the University outside the School. Opportunities remain excellent, with the School main-taining one of the University’s best placement records. Demand for textile graduates fromNorth Carolina State University is particularly strong, due in part to the strength of theacademic programs. These programs are organized in two departments: textile materials andmanagement and textile chemistry.
CURRICULA
The School of Textiles offers a broad choice of curricula depending upon individual in-terests. Terminal Bachelor of Science programs in textiles, textile management, textilescience or in textile chemistry permit a broad choice of courses in addition to required corecourses. For example, a student may specialize in yarn or fabric structures, in textileeconomics and marketing or in fabric styling and design. The student’s curriculum includeshumanities, social sciences and basic sciences and may include a concentration in businesseconomics, industrial engineering, mathematics, physics, chemistry, computer science,statistics or textile chemistry (or technology). The structure of the course sequencemay allow graduate study in either the field of concentration or in the textile major. It ispossible, with one semester or less of extra work, to obtain a double degree, for example intextiles and textile chemistry.Curricula leading to graduate study, particularly to Doctor of Philosophy programs, suchas in fiber and polymer science, differ from terminal Bachelor of Science programs primarilyin the junior and senior year. While considerable latitude is still possible, there are a numberof prescribed courses, the nature of which depends upon the type of graduate studyanticipated.Textile chemistry gives the student fundamental education in chemistry emphasizing theapplication of this science to textiles. Emphasis on chemical fundamentals adequately
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prepares exceptional textile chemistry students for graduate study either in pure or appliedchemistry. Similarly, students who complete degree programs in textiles, textile manage-ment or textile science with a high degree of excellence may do graduate study in numerousareas.Inasmuch as professional textiles work is concentrated in the last two years of the stu-dent’s program, it is possible for students from junior or community colleges, or other institutions of higher learning, to transfer to the School of Textiles with a minimum loss oftime.
INSPECTION TRIPS
For certain textile courses, it is desirable for the student to see the manufacturing processunder actual operating conditions. When possible, student groups visit outstandingmanufacturing plants. Trip participation is required; transportation costs and other travelexpenses, while held to a minimum, are paid by the student.

SUMMER EMPLOYMENT
Job opportunities for summer employment are available for textile students. Placementassistance is available through the school placement office and frequently can be arranged inthe student’s home community. Qualified students may arrange to receive academic creditfor faculty-approved summer jobs.

DEGREES
Upon completion of programs in either textiles, textile management, textile science or tex-tile chemistry, the degree of Bachelor of Science is conferred.The School of Textiles offers the following graduate degrees: Master of Textiles; Master ofScience in textiles or in textile chemistry; and Doctor of Philosophy in fiber and polymerscience. For general requirements consult the Graduate Catalog.By faculty agreement candidates for the Doctor of Philosophy degree in other schools ofthis institution may specialize in essentially textile-related subjects. In such cases, researchis usually done in textiles.

FOUR-ONE PROGRAM
The School of Textiles has a program which permits a student with a baccalaureate degreefrom an accredited college or university to complete the requirements for a Bachelor ofScience degree in textiles, textile management, textile science or textile chemistry after thesatisfactory completion of one year of study.Applicants should have completed basic business economics, mathematics, physics andchemistry comparable to that required in all of the basic textile curricula. Under these condi-tions, the student can complete the degree requirements in two regular semesters and sum-mer school. Students not meeting minimum requirements in sciences or appliedmathematics could remove deficiencies in the summer session prior to the fall semester,allowing completion of studies at the end of the normal period or in the following summersessions.Each applicant’s undergraduate program is considered individually and, in general, a com-plete transfer of credits is possible.
HONORS PROGRAM
This program offers the exceptional student an opportunity to penetrate deeply into anarea of special interest with exposure to various forms of research or independent study.Academically-promising entrants to the School, and students who develop academic promiseduring the freshman year, are assigned to honors advisers and are regarded as honors can-didates. Special lectures, discussion groups and seminars in the freshman and sophomoreyears introduce and reveal the possibilities for future development in the honors program.
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Towards the end of the freshman year, selected honors candidates are invited to become fullmembers of the honors program. In the sophomore year, with honors adviser consent, honorsstudents may begin to de\elop programs of strength in a special interest area. This maynecessitate the substitution of preferred courses for tho ,e normally required, with the excep-tion of certain basic textile courses or minimums of textile content. In the junior and senioryears the student develops special interests, culminating in an honors thesis. The honorsthesis ranges from a scholarly review of a special topic to a discussion of an experimentalresearch problem.
FACILITIES
The Nelson Textile Building and David Clark Laboratories house one of the most modern,best equipped textile institutions. Included is the Burlington Textiles Library, a division ofthe D. H. Hill Library and one of the country’s most complete textile libraries.

SPECIAL SERVICES
The School of Textiles offers a number of services and programs which enriches itsacademic programs.Textile Research is conducted on a wide variety of problems including some concerns ofsociety with the environment and with health and safety. Frequently the problems are inter-disciplinary and involve team effort. Students have an opportunity to participate in the solu-tion to current problems.Textiles Extension and Continuing Education is vigorously engaged in by all faculty. Itserves the needs of the textile industry by disseminating research findings and offering shortcourses for executiy e, scientific and supervisory personnel. The two‘way exchange in theseactivities keeps students and faculty informed on all of the latest developments.Machine Design and Development, including well equipped shops, provides engineeringassistance to the faculty and students. This department endeavors to remain current with re-cent engineering advances applicable to textiles and maintains active liaison with industryand the scientific community.The Office of Student Services is responsible for the placement and financial aidprograms of the School of Textiles. The placement function makes available to a potentialemployer the credentials of our students for permanent and summer employment and in agreat number of cases performs equally for alumni.The financial aid function operates by committee and makes it possible for any NorthCarolina student to pursue an education in textiles through scholarships, loans or grants aslong as one maintains the University‘s academic and moral standards.
TEXTILE CHEMISTRY
David Clark Laboratories
Professor \V. M. Whaley, Head of the Department
Associate Professor C. D. Livengood. Coordinator of Advising
Pl'rftxsn x D M. Cates, J A Cuculo, R D. Gilbert, R McGregor, W K Walsh; Adjunct Professors" Kurt Dellian, H FMark, A Schindler A A Volpe; Assam!!! Pnflsmrx T H Guion, M. H Theil, C Tomasino, Adjunct AssoriakPr )fi \v r T. Murayama, Aw stunt Przftxsors G. N. Mock, Ad. and Assxstant Prnflssm‘s: L A Graham, W R. MartinJr.: II \II‘I I for. J W Rucker
The field of textile chemistry embraces a number of disciplines and is concerned, in part,with those industrial processes that constitute the final steps in the preparation of textilematerials for the consumer. Common terms applied to these processes are scouring,bleaching, printing, dyeing and finishing. Textile chemistry is also concerned with fiber-forming polymers, both natural and man-made, and how the chemical and physical proper-ties of such materials vary with fiber structure. Students receive a fundamental knowledgeof the underlying principles that relate to this derivative field and a perspective that includesthe many interacting factors involved in the preparation and conversion of polymericmaterials to useful products.

198



FACILITIES
David Clark Laboratories houses offices, classrooms, laboratories and pilot facilities forinstruction and research. The departmental radiation laboratory is in Nelson Building.Radiation facilities include a Cobalt 60 source and a 500 KV Electron Accelerator.Equipment is available for ultra—violet, visible, infrared, nmr and esr spectroscopy, reflec-tometry, colorimetry, viscometry, chromotography, differential thermal analysis, thermalgravimetric analysis, differential scanning calorimetry, instrumental measurement of colorand computer color matching. Common testing equipment used for the evaluation of thephysical properties of textile materials and for determining the color fastness, washfastness, etc., of fibers and fabrics is also available. Complete pilot plant facilities allowdemonstration of wet-processing operations used in textiles.

CURRICULA
The department has three undergraduate curricula: (a) Dyeing and Finishing Operations,(b) Dyeing and Finishing Science, and (c) Polymer Chemistry. The first concentration isprimarily for students who wish a terminal Bachelor of Science degree, whereas the otherconcentrations are oriented toward advanced studies. However, the student taking Dyeingand Finishing Operations can use elective courses to achieve a background suitable forgraduate studies if he wishes to do so.See listing of graduate degrees offered and consult the Graduate Catalog.

CURRICULA IN TEXTILE CHEM'STRY
(8.8. in Textile Chemistry)
A. Dyeing and Finishing Operations Concentration

FRESHMAN YEARFrill Sen eslrr (‘rr (1 [8 8/1/7711 Sun: s'lrr (‘rulihT 101H TextileConcepts .. .. .. . . . ...... 1 T 203 Intro. to Pol.Chem. . . . .. .. . ..... 3ENG 111 Comp.&Rhetoric .. . . . 3 ENG 112 Comp.&Rcading .. .. .. . . .. 3(‘H 101 Gen.(‘hemistr31 .. ,. , .. . 4 CH 107 PrinciplesChem. .. ,. . . .. . . 4MA 112 Anal.Geom.Calc A ...... . 4 MA 212 Anal.Geom Calc B 3Physical Education .. .. .. . . 1 Physma Education 1Humanity—Social Sci. Elect. .. 3 1416
SOPHOMORE YEARFull Srmrslrr ('IYIIits 8pm [(l S! N Mfr r Fir/IllsT301 Tech DyeingFinish .. .. . .. . 4 T(‘ 303 Textithemd ... ..... 2CH 221 Organic Chem 1 . . . . . . 4 T 3(7) Intro (‘olor Sci. . .. lT 250 Fabric Forming Syst. .. .. . . .. . . . 3 CH 223 Organic (‘hem ll 1or PY 211 General PhySics . 4T 220 Yarn Forming Syst. . . . .. . . 1 Humanity Soc Science Elect. .. .. .. . 3T 211 Intro. t) Fiber Sci 3 Free ElC‘tLlVC‘ . .. . . .3Phisical Education 1 PhySical Edumiion . . . . .. . . . 115 16 18

JUNIOR YEARFull Sruirshr ('rulil' Spring Sr HHS/(’7' Fri/IllsTC 461 Intro to Fib Form Pol. , . . 3 Phys. Chem Thermo Elect "”" , 4T 220 Yarn Forming Syst ........ . . . . 1 TC 404 Text. Chcm Tech. . 3or TC 406 Text. Chem Tech. Lab . 2T 25 Fabric Forming Syst . 3 TC 112 TLXI Chem Analysisll . . 3TC 403 Text (‘hem Tech 3 Humanit)-Social Sci Elective . 3T(‘ 105 TextChem TextLal) . 1 Free Elective 3FY 212 General Physics 4 18Humanity Soc Science Elect. . . 31" 18
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SENIOR YEARFa ll Semester CreditsPAMS Elective” ................................. 24Text. Chem. Elect.‘Textiles Elective‘”Humanity-Social Science Elect. ...

' Textile Chemistry Electives 9 hrs. From following:

Spring SemesterPAMS Elective” 3-4Textile Chem. Elective' .3Textiles Electives ..............HumanitvaOCial Science, Elec. . . . .Free Elective ................................... . 313-16
Hours required for graduation .......................129

T 401; TC 490; TC 491; TC 561; TC 562; TC 569; TC 591; T 402” PAMS Electives: 5—8 hrs. from following or related courses:MA 114; MA 301; CH 315; ST 361: CSC 111; CSC 200 01‘ CSC 101 + CSC 251“‘ Textile Electives, 4-6 hrs, from any TC, TX or T courses in 300-500 level.“" Physical Chemistry/Thermodynamics elective: either CHE 205 or CH 331.
Note: (1) any course listed in Dyeing and Finishing Science or Polymer Chemistry may be substituted for required coursesin Dyeing and Finishing Operations in the same subject and at the same level. Example MA 102 for MA 112 or PY205 for FY 211.(2) any student wishing Textile Management training is encouraged to select from the following list of courses for the4-6 hours designated for textile elective courses:TX 380TX 480 TX 381TX 487
B. Dyeing and Finishing Science Concentration

FRESHMAN YEARFull Semesler Cred1tsT 101H Textile Concepts ........................... 1ENG 111 Comp.&Rhetoric . .. .CH 101 Gen.ChemistryI ,. .,MA 102 Anal. Geom. Calc.I .Physical Education .......Humanity-Social Sci, Elect.

Sprnzg SemesterT 203 Intro. to Pol.Chem.ENG 112 Comp.&Reading ..CH 107 Principles Chem. ..........MA 201 Anal. Geom. Calc. H .Physical Education ........

SOPHOMORE YEARFall Semester Credlls Spring Semester CreditsT 301 Tech. Dyeing Finish ....................... . 4 TC 303 Textile ChemistryI ........................ 2CH 221 Organic Chem.I ........................... 4 T 305 Intro. Color Science .............. .. 1MA 202 Anal. Geom. Calc. III 4 CH 223 Organic Chem.11 .. .. 4T 250 Fabric Form System . 3 FY 205 General Physics .. 4Physmal Educat1on .. 1 MA 301 Appl.Diff.Equat.I . .. 3Free elective ......................................... _3. T 211 Intro. to Fiber Science 319 Physical Education ................................... 118
JUNIOR YEARFall Semester Credits Spnng Semester CreditsTC 461 Intro. to Fib Form Pol ...................... 3 Phys. Chem./Thermo. Elect.“'" ..................... 3Dyeing FinishingElective" .. . 4 DyeingFinishing Elect." ............. .. 5FY 208 General Physics 4 Humanity-Social Sci. Elect. .. 3T 220 Yarn Form. System .......................... 4 Free Elective ......................................... 3Phys. Chem/Thermo, Elect."” .................... 3-4 1418-19
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SENIOR YEARFall Semester CreditsDyeing Finishing Elect.” ............................ 3Polym. Chemistry Elective‘“ 3Humanity-Social Sci. Elect. . .. 6PAMS Elective’ 4

Restricted electives in‘ PAMS 2-4 credits from the following:

Spring Semester CreditsPolymer Chem. Elect."" ............................. 3Textiles Elective it ........ 1 4Humanity-Soc. Sci. Elect. . . .. . 6Free Elective ........................................ 313-16
Hours required for Graduation ......... .. .. 130

CSC 111 ............................ 2CIT 315 . ...... ..,. 4ST 361 ............................ 3CSC 101 + CSC 251 ................. 4“ Dyeing and Finishing 9 credits from the following:T 401 ............... 3 TC 406 .............. 2TC 403 .. ....... 3 3TC 404 .. ....... 3 3TC 405 ............... 1 3Three additional credits from the list above or the following:TC 490 ............... 1-6TC 491 .. 1TC 591 ............... 3’” Polymer Chemistry 6 credits from the following:T '402 ............... 3 TC 569 ................................ 3TC 504 .. 3 TC 591 (Polymer Lab Course) .TC 561 .. 3 TX 460 ..............................TC 562 .. 3"” Physical Chemistry/Thermodynamics—S credits from the following:. CH 431 ........CH 495 (PhysicalChemistry)
CH 431 ...... 3 CHE205. 4CHE 316 ............. 3.3 76#Textiles 1-4 credits in TC, TXT or T courses at 300-500 level (including any elective course in dyeing and finishing orpolymer chemistry listed above).

C. Polymer Chemistry Concentration
FRESHMAN YEARSpring Semea ter CreditsT 203 Intro. to P01. Chem, . ,. .ENG 112 Comp. & Reading ...........CH 107 Principles Chem. . ............MA 201 Anal. Geom. Calc. II .Physical Education ................................. 115
SOPHOMORE YEAR

Fall Semester CreditsT 101H Textile Concepts ................. . . .. . 1ENG 111 Comp.&Rhetoric . ............... 3CH 101 Gen.ChemistryI 4MA 102 Anal. Geom. Calc. I ............... 4Physical Education ............ ... ...... lHumanity-Soc. Sci. Elect. .......................... 316
Fall Semester CreditsT 301 Tech. Dyeing Finish. ........................ 4CH 221 Organic Chem.I .. .. . ..... 4MA 202 Anal. Geom. Calc. III .....................T 250 Fabric Form. System . .............Physical Education ..............Free Elective ...................................... 3E

Spring Semester CreditsTC 303 Textile Chem IT 305 Intro. Color ScienceCH 223 Organic Chem. IIPY 205 General PhysicsMA 301 Appl. Diff. EquatlT 211 Intro. to Fiber Sci.Physical Education
JUNIOR YEAR

Fall Semester CreditsTC 461 Intro to Fib—Form Pol. ......PY 208 General Physics ...........T 220 Yarn Form. System ........ , .. .. .Phys. Chem/Thermo Elect”"' ....................14-15

Spring SemesterPhys. Chem/Thermo. Elect.”"PAMSElective” . .. .. ..Polymer Chem.E|ect."“ . .Humanity—Soc. Sci. Elect. ...Free Elective .............



SENIOR YEARhill 5: mes-[I r Credits Spring Semester CreditsDyiing Finishing Electivt“ . .. .......... 3 Polymer Chem. Elect.”‘Pol\ mer Chemistry Electn e'” . .... .. .. 6 Textiles Elective fiHumanity-Soc Sci Elect . . . 6 Humanity—Soc. Sci. Elect.Free Electhe . . . . .. .. .. .. ., 3 Dyeing Finishing Elect "18
Hours required for Graduation . ,,,,,,,,,,,,,,, .130

Restricted electives in' PAMS 2 4 credits from the following(SC 111 . 2CH 31:) . . . 4ST 361 . ..... . . 3CSC 101+CSC251 .. .. .. 4‘ Dyeing and Finishing 6 credits from the followingT 401 . . . 3 TC 406.. ..T(‘ 103 . . 3 TC 505 3TC 404 . .3 TC 591. . .. .. .. 3TC 105 . . 1 T 506 . ........ 3TC 412.. .. .. ... 3"' Polymer Chemistry electives nine credits from the following:TC501... .3 TX-160 W3TCSGI . . .3 T 402. .. .. .............. 3TC 562 .. . . . 3 TC 591 (Polymer LabCourse) . . 3TC 569 . . 3Three additional credits from either the list above or the followingTC 490 . .. .1-6TC 491 .. .. 1TC 591 . .. .. . 3“" PhySical Chemistry Thermodynamics 6 credits from the following:CH 431 . . . 3 OR CH 431 ,,,,,,,,, 3 OR CHE205.Cl~1433. .. 3 CH 495(Physical CHE 316... ..6 Chemistryl.. 3 76#Tc\tiles lui credits in TC TXT or T courses at 300 500 level (including any elective course in dyeing and finishing orpoly mer chemistry listed aboxe
TEXTILE MATERIALS AND
MANAGEMENT
Nelson Textile Building
Professor D. R. Buchanan, Head ofthe Department
Associate Professor E. E. Hutchison, Academic Coordinator
Associate Professor M. L. Robinson Jr., Coordinator ofFreshman Advising
Prnfrszs irs. A H. El Shiekh, T W. George, D. S Hamby, S P Hersh, P R. Lord, M. H Mohamed; Associate Professors: S.K Batra, G. A Berkstresser, C. L. Dyer, R. E Fornes. P, L. Grad), B S Gupta, J. J F. Knapton, W. C. Stuckey Jr., P. A.Tucker,.-ti1}iniit.~issocmt¢ Prof} mars: V. F Holland, J. C Lumsden, N. C. Morosoff, D, M. Powell, P. E. Sasser, M. W.Suh, 4ssix'hint Pi‘irtissm‘v R. A Donaldson, L. T. LaSSltCl‘, F W Massey, H. M. Middleton Jr.; Instructors A. C Clapp,Peter Schwartz, G W Smith: Lecturer. T R Rhodes
The Department of Textile Materials and Management instructs students in the theoryand fundamental concepts of fiber properties and fiber processing into yarns, fabrics andend-products. This is accomplished through the systematic study both of the basic propertiesof the materials being processed and of the processes involved. The department is engaged inresearch supported by University funds and industrial and governmental sponsors. Faculty,graduate and undergraduate students (through the Honors program) may participate in theresearch program.
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CURRICULA
The department has three baccalaureate degree programs each with its individualcurriculum: (a) Textiles, (b) Textile Management, and (c) Textile Science. In the first twoyears all curricula are concerned primarily with physical sciences, humanities, socialsciences and basic studies in textile fundamentals. Students elect the particular degreeprogram they wish to follow during the sophomore year although a tentative selection maybe made during the freshman year. All three curricula provide a broad educationalbackground while preparing the graduate for a rewarding career in textiles.The Textiles curriculum is designed to provide a broad foundation in general textiles in-cluding fiber, yarn and fabric technology. Areas of concentration include apparel manufac-turing and management, textile operations, textile design (under development), or a plannedprogram in other science-oriented disciplines.The Textile Management curriculum combines a foundation both in textiles and inmanagement principles and applications. Management electives include a sequence ofcourses in production analysis, labor management, business law, accounting, dataprocessing/production control, management science or finance/investment.The Textile Science curriculum is based on a foundation both in textiles and science.Science electives are designed to give a greater science base in one or more areas such asmathematics, chemistry, physics, computer science, engineering science and materials, tex-tile chemistry or advanced textiles.All three curricula provide opportunity for the student to prepare for graduate studies intextiles or other disciplines. For example, graduates of the Textile Management curriculumhave the opportunity of entering masters programs in management or textile managementwhile graduates of the Textile Science curriculum have opportunity to enter graduateprograms for the MS. and PhD. degrees.See listing of graduate degrees offered

FACILITIES
The Department of Textile Materials and Management is located in the Nelson TextileBuilding. The building houses offices, classrooms and laboratories for instruction andresearch. The laboratory areas include facilities for processing short and long staple naturaland synthetic fibers, throwing and texturing continuous filament yarns, study of the forma-tion of various woven, knitted and nonwoven fabrics and yarn preparation systems. Thedepartment has extensive facilities for physical testing of fiber, yarns and fabrics; a textilephysics laboratory includes equipment designed for specialized textile problems, such asdynamic, sonic and electrostatic studies.

CURRICULA IN TEXTILE MATERIALS
AND MANAGEMENT
B.S. DEGREE IN TEXTILES

FRESHMAN YEARFall Scmcsler (WI/[1M Slim/u; Sr mrsllr (‘nrlltsT 101 Textile Concepts . 1 T 220 Yarn Forming Syst . .i 41ENG 111 Comp.&Rhctoric. . . . . . .. 3 ENG 112 (llmp &Rea(ling . . . H . . . '3CH 101 Gen. (‘hemistryi . , , . i . I T 203 Introd to Polymer Chem. orHUmanity/Social Sci. Elect‘ . . . . . .. .. H 3 Technical Elective" ,. .. .. . . . . 3MA 112 Anal Geom & Calc. A or MA 212 Anal. Geom. & (‘alc B orMA 102 Anal Geom &(‘alc I . . , .. . . 4 MA 201 Anal.Geom.&(‘alc Il . .. 34Physical Education . i .. . .. .. , , 1 Physica Education . ....... .. .. H .. .. ,. , 116 III-l5
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SOPHOMORE YEARFall 31mm: r (‘redzm Spring Semester CredttsT 250 Fabric Form Syst . .. . ,,,,,, 3 Technical Elective" orT 211 lntrod. to Fiber Sci. or T 211 Introd.to Fiber Sci. ....................T 203 lntrod. to Polymer Chem. . .. .. . 3 TX 320 Mech.Sp.Yn Mfg.Syst.PY 211 (or 205) Gen. Physics . .................. 4 FY 212 (or 208) Gen. Physics ......................... 4CSC 200 Intro to Computers ................... 3 TX 341 Knitting Syst. ............................Humanity/Social Sci.‘ ,,,,,,,,, H .. .. . 3 ST 361 Introdto Statistics for Engineers . 3Physical Education .. . . ........ 1 Physical Education 117 18
JUNIOR YEARFull Stmcsfer Credits Spring Semester CreditsT 301 Tech of Dye&Finish .. H H 4 TX 330 Text. Meas.&Qual. Cont. ................... 4TX 305 Dir Fiber to Fab. Prod . . .. . . 2 TX 370 Tech. Fabric Design ......... . 4TX 351 WeavingSyst. .. .. .. 3 TX 380 Mgmt &Cont ofText.Syst. .. . 3TX 425 Text Yarn Prod.&Prop. ............. 3 TX Concentration‘” 3Humanity/Social Sci ’ iiiiiiiiiiiiiiiiiiiiiiiiiiiiii 3 Technical Elective” .................................._3_Free Elective iiiiiiiiiiiiiiiiiiiiiiiiiiiii j 1718
SENIOR YEARFull Scmrster Credzts Spring Semester CreditsTX 460 Phy, Prop. of Text Fib. ..................... 3 TX Concentration'"TX Concentration'" . iiiiiiiiii Humanity/Social Sci.Elect.‘ , ..Humanity Social Sci Elect.‘ Free Elective . .................................... 3Free Elective ..................................... 3 1515 Minimum Hours for Graduation 130

Electives and Concentrations
’ Humanity/Social Science Electives 18 hours in addition to ENG 111 & 112Six hours of these courses are specified: EB 201, Economics 1, and a course in communications, such as ENG 321, TheCommunication of Technical Information, or speech courses such as SP 110, Public Speaking, and SP 112, InterpersonalCommunication. Students are encouraged to distribute the remaining Humanities/Social Science courses in differentareas, such as Anthropology, History, Philosophy, Religion, Economics, Political Science, Sociology Psychology, Uni-versity Studies, etc." Techmcnl Electives—6 or more hours to enlarge science base.Suggested Courses (check prerequisites)Chemistry CH 103(4), 105(3), 107(4), 220(4)Mathematics—MA 202(4), 301(3)Industrial Engr. IE 301(3), 332(4). 352(3)Computer Science a 200 level programming course (CSC)Materials Engr, MAT 201(3)Engr. Science & Mech.—-ESM 200(3)*” Textile Concentration (Restricted Electives) 15 hoursThe concentration hours are designed to allow students to develop specific areas of interest in textiles or related areas.Two concentrations have been planned; however, a third, Textile Design, is still under development.(1) Terhle OperationsSelection of courses in this concentration will come from the following group. Nine credit hours will be selectedfrom one group either yarn mfg. fabric mfg , or qual. cont., and 6 additional hours from any of the remaininggroups.F‘urn. Mfg Fabric Mfg. Qua]. Cont. Terr. Chem.TX 420 ....... 3 TX 405 ........ 3 TX 431 ........ 3 CH 220 ........ 4TX 426 ....... 3 TX 441 ........ 3 TX 530 i ...3 TC 303 ....... 2TX 480 ....... 3 TX 442 .. ..3 TX 490 . ...3 TC 403 ........ 3TX 490 .. ..3 TX 443 1. ..3 TC 412 . ...3 TC 405 ........ 1TX 520 ........ 3 TX 449 .. ..3 T 500 ...3 TC 404 ....... 3TX 450 .. ..3 TE 332 ......... 3 TC 406 ........ 2TX 451 ........ 3TX 480 ...... .3TX 490 ....... 3
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(2) Manufacturing andConcentration hours will include those courses required by the cooperative agreement between the School ofTextiles and Fashion Institute of New York or Southern Technical Institute of Marietta, Ga These courses willbe taken during the junior year at either FIT or Southern Tech. requiring that the student be away from NCSUequivalent to one semester and one summer session or possibly two semesters.(3) Students interested in textile design or science oriented disciplines other than the above may elect to take these15 hours of concentration in those areas in a planned program if it meets with the approval of the DepartmentHead.
8.5. DEGREE IN TEXTILE MANAGEMENT

FRESHMAN YEARFall Semester Credits Spring Semester CreditsT 101 Textile Concepts ............................ 1 T 220 Yarn Form. Syst. 4ENG 111 Comp. & Rhetoric .............. 3 ENG 112 Comp. &Reading .............. 3CH 101 Gen. ChemistryI ........................... 4 T 203 Introd. to Polymer Chem ..................... 3MA 112 Anal. Geom. & Gale. A or MA 212 Anal. Geom. & Gale. 8 orMA 102 Analc Geom.&Calc.I . .................. 4 MA 201 Anal. Geom &Calc II .................... 3—4Humanity/Social Sci. Elect.‘ ............. 3 Physical Education .............. . .............. 1Physical Education ................................... 1 14_1516
SOPHOMORE YEARFall Semester Credits Spring Senz ester CreditsT 250 Fabric Form. Syst. ....................... . 3 TX 380 Mgmt. Cont. Text. Syst. .................... 3T 211 Introd. to Fiber Sci. ....... TX 341 Knitting Syst.“ orEB 201 Economicsl ............ TX 320 Mech Sp. Yn Manf.Syst.” ................ 3-4PY 211 (or 205) Gen. Physics ......................... 4 ACC 262N Man Uses Cost Data ..................... 3Humanity/Social Sci. (SP 110 or PY 212(or 208) Gen. Physics ...... 4211)‘ ...................... 3 Humanity/Social Sci. (ENG 321)‘ .. ...... 3Physical Education .................................. 1 Physical Education .................................l17 17-18

JUNIOR YEARFall Semester Credits Spring Semester CreditsT 301 Tech. Dye. & Finish. .......................... 4 TX 405 Non-Conv. Fab. Struct." orTX 351 Weaving Syst.“ ............................ 3 TX 330 Text. Meas, & Qual. Cont.” ................ 3.4EB 301 Production & Prices EB 302 Ag. Econ. Anal.:ST 361 Intro. to Statistics .............. Theory and Policy ....................... 3CSC 111 Intro. to Fortran Programming or EB 313 Marketing Methods ................. 3CSC 200 Introd. to Computers ..................... 2-3 EB 420 Corporation Finance ......... . .. .. 3Free Elective ......................................... 3 Management Elective“’ . ........................ 318 19 15-11;
SENIOR YEARFall Semester Credits Spring Semester CreditsTX 460 Phy. Prop. ofTex. Fib.” .................... 3 TX 484 Mgmt.Dec,Mak Text. Firm. 3TX 480 Textile Cost. Control ....... 3 Humanity/Social Sci, Elect.’ ........... 6TX 482 Sales Mgmt. for Text. ....... 3 Management Elective"“ . ............ , 3Humanity/Social Sci. Elect.‘ ............ 3 Free Elective ................................... 3Management Elective"” ........ 15Free Elective ......... Minimum Hours for Graduation ..................... 130

Electives
‘ Humanity-SocialScience Electives 18 hours in addition to ENG111&112This curriculum specifies that six of these hours be courses in communications; specifically ENG 321, The Com-munication of Technical Information, and SP 110, Public Speaking, or SP 211, Argumentation and Debate. Students areencouraged to distribute the remaining Humanities/Social Science courses in different areas such as Anthropology,History, Philosophy, Religion, Economics, Political Science, Sociology, Psychology, University Studies, etc.“ Textiles Electives—12 (14) hours:Students have the option of selecting any four courses from the following courses noted on the sample curriculum:TX 320 .................4 TX 351 .........TX 330... .....4 TX 405TX 341 .................3 TX 460 .........

‘” Management Electives—9 hours
....... 3U3....:..3
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The management component of this curriculum is expanded beyond the core of 18 hours of economics/accountingcourses and 12 hours of textile management courses (TX 380, 480. 482, 484) by the 9 hours of management electives. Themanagement electives consist of a sequence of courses in production analysis, labor management, business law, ac-counting, data processing/production control, management science mathematics, or finance/investment. Electivesequence of courses are as follows:
Production A nah/sis Data Processing/Productibn ControlIE 332 ..... . 4IE 352 ..... . 3IE 432 3orIE 443 ............... 3 Management Science MathMA 202 4Labor Management MA 301 ‘3E8 326 3 MA 405 .3or MA 421 .3BB 332 3 MA 522 .3IE 555 . 3 ST 421 ............... 3TX 487 3

Finanee/In vex I m en!Business Law EB 404 ............. 3EB 307 .............. 3 EB 422... ...3EB 308 . 3 IE 311 ............... 3TX 487 3
Accounting9 hours of ACCNcourses to bedetermined

3.3. DEGREE IN TEXTILE SCIENCE
FRESHMAN YEARFall Semester Credits Spring Semester CreditsT 101 Textile Concepts 1 T 220 Yarn Form. Syst. ............................. 4ENG 111 Comp. &Rhetoric ENG 112 Comp.&Reading ......................... 3CH 101 Gen. ChemistryI CH 103 Gen. Chemistry II orMA 102 Anal. Geom. & Calc. I CH 107 Prin. of Chemistry .......................... 4Humanity/Social Sci. Elect.‘ MA 201 Anal. Geom.&Calc. II .. .. 4Physical Education ..................................._1 Physical Education _116 ' 16
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsT 250 Fabric Form. Syst. 3 T 301 Tech. of Dye. &Finish. 4T 203 Introd. to Polymer Chem. . .. 3 T 211 Introd. to Fiber Sci. ...... .. 3FY 205 Gen. Physics ............ .. 4 FY 208 Gen. Physics 4MA 202 Anal. Geom. &Calc. III . .. 4 MA 301 App. Diff. Equations I orHumanity/Social SciElect‘st ..... 3 MA 405 Intro. to Lin.Alg.&Mat. ................... 3Physical Education ................................... 1 Free Elective .......... .. 318 Physical Education ............. .._l18

JUNIOR YEARFall Semester Credits Spring Semester Credits
TX 420 Mods DeV- Yn- Mfg. Syst“ or TX 330 Text. Meas. &Qua1. Cont. ................... 4TX 320 Mech. Sp. Yn. Mfg. Syst." ................. 3-4 TX 405 Non-Conv. Fabric Struct.“ orTX 341 Knitting Syst.“ or TX 351 Weaving Syst.“ ............................ 3TX 351 Weaving Syst.“ ............................ 3 Restricted Electives‘" .............. .. ..ST 361 Intro. to Statistics ................ 3 Humanity/Social Sci. (ENG 321)‘ ....................._§CSC 111 Intro. to Fortran Programming . ..... 2 16Restricted Electives““ ............................. 516—17
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SENIOR YEARFall Semester CreditsTX 460 Phy. Prop. of Text. Fib. 3Restricted Elective‘" ......... . . . .Humanity/Social Sci. Elect.* .. 3. 6Free Elective 315

Electives

Spring Semester CreditsTX 425 Text. Yn. Prod. & Prop.” orTX 420 Mod. Dev. Yn. Mfg. Syst.” ................. 3Restricted Electives‘” . 6Humanity/Social Sci. Elect.‘ . 3Free Elective ........................................._315
Minimum Hours for Graduation ..................... 130

“ Humanity/Social Science Electives—18 hours in addition to ENG 111 & 112.This curriculum specifies that three of these hours be ENG 321, The Communication of Technical Information. Stu-dents are encouraged to distribute the remaining Humanities/Social Science Courses in different areas such asAnthropology, History, Philosophy. Religion, Economics, Political Science, Sociology, Psychology, University Studies,etc." Tactile Electives 12(13) hoursStudents have the option of selecting four courses, two from each grouping shown.a.TX 320 .................4TX 420 .................3TX 425 .................3
“ Restricted Electives 20 hours

b.TX 341 ................. 3TX 351 ................. 3TX 405 ................. 3
The restrictive electives are designed to give the student a greater science base in one or more areas. The 20 hours will bechosen from two or more of the groups of courses listed below. Maximum of 12 hrs. allowed from group F.

AMath StatisticsMA 401 ................ 3MA 421MA 427 .ST 371 ..ST 421 .. .ST 422 .................
BMech & Mat. EngnMAE 206 .......MAE 208 ..MAE 308 ..MAE 309 ..MAE 314 ..ESM 308 ..MAT 2000r201MAT 310 ..MAT 320 ..MAT 321 .. .MAT 450 ...............
CPhysicsPY 245 ................. 3PY 401or407PY 402....PY 411PY 412....PY 413PY 414PY 415

winbo'wwm'mhabaiun'mw

DComputer ScienceCSC 101 ................CSC 102 .......CSC 201 .......CSC 202 .......CSC 251 .......CSC 311 .......CSC 411 .......CSC 421 ................CSC 495 ............ VARmacaw-caboose);
EChem is tryCH 220 .................or 221 .......CH 223 ........CH 315 ..CH 431or 331 .......CH 433 ........TC 461 ................. wwAwbnhA

Advanced Textiles and OperationsT402 .................T500TC 461TC 504TX 560TX 561TX 420TX 425TX 443TX 450TX 520TX541 ..TX 549TX 555TX 431TX 530 .....orIE443.IE 546 ......TC 412ST 3‘71ST 421 .................ST 422EB 301EB 302EB 451[E 328.. ..or351[E 332....[E 401....TX 380TX 484TX 585 .OR 501 .................onooh:can:Inlush:'u'co'cocoo:ioha'w‘wéncocc'cobaco'wwoaboéc'w'wénbaw
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In addition to a broad range of academic encompassing more than 80 fields ofstudy, the University also offers a rich program of cultural performances during the year.
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COURSE DESCRIPTIONS
The course descriptions are arranged first in alphabetical order according to course prefixreflecting the department or discipline of the course. Some courses are cross listed, indicating that they are offered in two or more departments or disciplines. (On cross—listed 500-level courses, refer to respective cross-listing for prerequisites corequisites.) Within each ofthe prefix groups, the course descriptions are arranged by course number: numbers 100—299are courses intended primarily for freshmen or sophomores: numbers 300-499 are courses intended primarily for juniors or seniors; numbers 490-498 are seminar, project, or specialtopics courses; number 499 is for undergraduate research.This list contains all undergraduate courses, 100-level through 400-level, approved at thebeginning of the 1978 Fall Semester. It also contains selected 500—level graduate courseswhich are available to advanced undergraduates who have the required prerequisites. It doesnot contain any GOO—level courses which are available to graduate students only. For a complete listing of 500~ and 600-level courses, see the Graduate Catalog.A typical course description shows the prefix, number, and title followed by prerequisite,credit, and offering information. Prerequisites are courses (or levels of achievement) whichstudents are expected to have completed successfully (or attained) prior to enrolling in acourse. Waiver of prerequisites is at the discretion of the instructor. Corequisites are courseswhich should be taken concurrently by students who have not previously completed the corequisite. Some courses also have restrictive statements, such as “Credit in both MA 102 andMA 112 is not allowed.” Consent of the department is required for all practicum and individual special topics or special problems courses as well as internships and thesis or dissertation research.An example of credit information is: 4(3-2) F, S, Sum. The 4 indicates the number ofsemester hours credit awarded for satisfactory completion of the course. The (3-2) normallyindicates that the course meets for three hours of lecture or seminar each week and for twohours of laboratory, problem, or studio work each week. Some courses are offered forvariable credit, and a listing of 1-6 indicates that up to six semester hours of credit may beearned as arranged by the department offering the course.Offering information is shown as F, S, Sum, Alt. yrs. F indicates that the course is normally offered in the Fall Semester, S indicates the Spring Semester, Sum. indicates the Summer Terms, and Alt. yrs. indicates the course is normally offered in alternate years. The ab-sence of offering information indicates that there is no fixed pattern, and students shouldcheck with the department concerning when a particular course will be offered.Other abbreviations used in the course descriptions are: CI, consent of instructor required;grad, graduate; undergrad, undergraduate; sr., senior; jr., junior; soph., sophomore; fr.,freshman; lab., laboratory; lect., lecture; and sem., seminar.

CONTENTS
AC Agricultural Information .... 210 CSC Computer Science ............ 235ACC Accounting .................. 210 CSE Computer Studies ............ 238ALS Agriculture and Life DF Design Fundamentals ........ 241Sciences ................... 211 DN Design ....................... 242ANS Animal Science .............. 212 E Engineering .................. 245ANT Anthropology ................ 213 EB Economics and Business ..... 246ARC Architecture ................. 215 ED Education .................... 251AS Aerospace Studies ............ 216 EE Electrical Engineering ....... 260BAE Biological and EH Engineering Honors .......... 263Agricultural Engineering . . 217 ENG English ...................... 263BCH Biochemistry ................ 219 ENT Entomology .................. 267BMA Biomathematics ............. 220 E0 Engineering Operations ...... 269BO Botany ....................... 220 ESM Engineering Science andBS Biological Sciences ........... 222 Mechanics ................. 269CE Civil Engineering ............ 223 FCL Comparative Literature ...... 269CH Chemistry ................... 228 FL Foreign Languages andCHE Chemical Engineering ........ 231 Literatures ................ 270CS Crop Science ................. 234
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FLE English for Foreign MS Military Science ..............318Students ................... 270 MSE Marine Science andFLF French Language and Engineering 319Literature 271 MUS Music 320FLG German Language and MY Meteorology .................. 321Literature 272 NE Nuclear Engineering ......... 323FLH Hebrew Language and NTR Nutrition 325Literature ................. 274 OR Operations Research 326FLI Italian Language and PD Product Design 327Literature 274 PE Physical Education 328FLP Portuguese Language and PHI Philosophy 331Literature 274 PHY Physiology 333FLR Russian Language and PM Pest Management 333Literature ................. 274 PO Poultry Science 333FLS Spanish Language and PP Plant Pathology .............. 334Literature ................. 275 PS Political Science .............. 336FOR Forestry ..................... 277 PSY Psychology ................... 341FS Food Science ................. 279 PVD Visual Design ................ 345GN Genetics ..................... 280 PY Physics ...................... 345GRK Greek Language and REL Religion ...................... 348Literature ................. 281 RRA Recreation ResourcesGY Geology ...................... 282 Administration 349HA History of Art ................ 286 SOC Sociology 351HI History ...................... 286 SP SpeechCommunication ...... 355HS Horticultural Science 292 SSC Soil Science 358HSS Humanities and Social ST Statistics 360Sciences ................... 294 SW Social Work .................. 362IA Industrial Arts ............... 294 T Textiles ...................... 363IE Industrial Engineering ....... 296 TC Textile Chemistry 365ISO International Student TOX Toxicology 366Orientation ................ 301 TX Textile Materials andLAR Landscape Architecture ...... 301 Management ............... 366LAT Latin Language and UD Urban Design 370Literature ................. 302 UNI University Studies 370MA Mathematics ................. 302 VET Veterinary Science 371MAE Mechanical and Aerospace WPS Wood and PaperEngineering 308 Science 371MAT Materials Engineering ........ 314 Z0 Zoology 374MB Microbiology ................. 317

AGRICULTURAL INFORMATION
AC 311 Communication Methods and Media. Preq: ENG 112. 3(3-0) S. Written, oral andvisual techniques of communications; a survey of the channels of communications available;principles and techniques for using these channels individually or combined into a publicity,promotion, public relations, information or advertising program. Carpenter
ACCOUNTING
(Also see Economics and Business.)
ACC 260 Accounting I Concepts of Financial Reporting. 3(3-0) F,S. Financialreporting concepts, the information generating process, income measurement, resourcevaluation, corporate equity measurement, reporting practices, and the interpretation andanalysis of financial statements. Introduction to internal controls and merchandising andmanufacturing inventories. Staff

210



ACC 261 Accounting II Financial Information Systems. Preq: ACC 260. 3(3-0) F,S. In-formation systems and their generation of financial data for reporting purposes. Includesconsideration of the reporting practices related to noncorporate entities, financial statementstructures and classifications, and internal controls. Staff
ACC 262 Managerial Uses of Cost Data. Freq: ACC 260. 3(3-0) F,S. Managerial uses ofcost data in planning, controlling, and evaluating organizational activities and in makingbusiness decisions. Includes consideration of budgeting, cost behavior, product costing andpricing, and an introduction to production cost. Staff
ACC 360 Financial Reporting Theory and Practice I. Preq: ACC 261. 3(3-0) F,S. Thepreparation of working papers and financial statements, the valuation and reportingproblems relating to cash, receivables, inventories, investments, and tangible and intangibleassets. Consideration of related professional pronouncements. Bergold, Brown
ACC 361 Financial Reporting Theory and Practice 11. Preq: ACC 360. 3(3-0) F,S. Thevaluation and reporting problems relating to current and non-current liabilities, and cor—porate and non-corporate owners' equities. Includes cash and fund—flow reporting, theanalysis of financial statements, the impact of price-level changes on financial reporting, andprofessional literature. Bergold, Brown
ACC 362 Production Cost Analysis and Control. Preq: ACC 262. 3(3-0) F,S. Managerialreporting practices for producing activities, the development and use of cost standards andbudgets, and the cost measurement of productive inputs for units of productive outputs.Managerial use of cost data in analyzing, planning, and controlling business activity. Consideration of information systems and internal controls. Brown
ACC 364 An Introduction To Income Taxation. Preqs: ACC 260 and EB 201. A studentcannot receive credit for both ACC 364 and 464. 3(3-0) F,S. A conceptually oriented introduc-tion to federal income taxation in its political, social and economic contexts. The primaryfocus is the individual taxpayer. Additionally, capital gains and losses, and investment in—centives are examined. Tax planning and tax research are introduced. Messere, Pinna
ACC 460 Specialized Financial Reporting Theory and Practice. Preq: ACC 361. 3(3-0)F. The specialized valuation and reporting problems relating to consolidated financial state—ments, business combinations and reorganizations, governmental and nonprofit organiza-tions, home office and branch relationships, foreign affiliates, estates and trusts, andbusiness firms experiencing financial difficulties. Study of related professional publications.Windham
ACC 465 Advanced Income Taxation. Preqs: ACC 360, 364. 3(3-0) S. A second course infederal taxation focusing on the tax treatment of taxpayers other than individuals, and onthose property transfers subject to federal and state gift and death taxes. Tax planning—~thelegal minimization of the tax burden is emphasized throughout. Tax research methodologyis explained and utilized to provide substantive answers to relevant tax problems.Messerc, Pinna
ACC 466 Examination of Financial Statements. Preq: ACC 361. 3(3-0) S. The objectives,standards, procedures, problems, practices and theory of financial statement examination asperformed by independent public accountants. The professional standards and ethical codes,the features of information systems and internal control, and other professional topics. Ex—tensive use of professional literature and authoritative pronouncements. Bowen
ACC 468 Professional Accountancy Résumé. Preqs: ACC 362 and 460. 3(3—0) S. A rcy iewand summation of the theory and practice of financial reporting and professional account-ancy, as they relate to preparation for the certified public accountant’s examination, cover-ing both their general and specialized topics. Windham
AGRICULTURE AND LIFE SCIENCES
ALS 103 Introductory Topics in the Agricultural and Life Sciences. 1(1—0) F. The scopeand objectives of a university education with emphasis on the sciences, particularly asrelated to biology and agriculture. Guest lectures and departmental programs presented.Craig, Glazener
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ALS 299H Honors Seminar. For freshmen and sophomore honor students in SALS (3.0 orbetter). Enrollment by invitation. 1(1 0) S. A Seminar program for freshman and sophomorehonor students in the School of Agriculture and Life Sciences. Topics for discussion areselected by course participants in each section. Topics vary but are generally contemporaryissues. Resource persons from the faculty and/or the broader community are included inmost discussions.
ALS 400 External Learning Experience. Preqs: Junior standing in SALS and priorarrangement. 1-6 F,S. A learning experience within an academic framework that utilizesfacilities and resources that are not available on the campus.
ALS (H88) 490 International Seminar. Preq: Jrs. and srs., upperclassmen interested ininternational affairs. 1(1-0) S. A weekly series of seminars on the economic and social aspectsofdeveloping countries. Staff
ALS 499H Honors Research. For junior and senior students in SALS who have a GPA of3.0 or better. Participation is by invitation. 1—3 S. A research program for junior and seniorstudents in the School of Agriculture and Life Sciences. Students work with a faculty mem-ber on a research project of mutual interest.
ANIMAL SCIENCE
ANS 200 Introduction to Animal Science. 4(3-2) F,S. The fundamental principles ofanimal production. The importance of livestock and livestock products in the human diet andin the economy. Goode, Rakes
ANS 204 Livestock Feeds and Feeding. 3(2-2) S. An introduction to applied animal nutri-tion, including the structure and function of the digestive tract, the nutrient value andclassification of feedstuffs and the nutrient requirements and formulation of livestock ra-tions. Leatherwood
ANS (FS, NTR) 301 Nutrition and Man. Preq: Two years of college work. 3(3-0) F,S.(See nutrition.)
ANS 302 Livestock and Dairy Evaluation. 3(2 3) F. Market classes and grades of beefcattle, swine, and sheep are used to study live animal carcass value interrelationships.Breed histories, pedigrees and desirable characteristics of meat and dairy animals arediscussed. Umberger, Wilk
ANS 308 Advanced Selection of Dairy and Meat Animals. Preq: ANS 302. 1(0—3) F. In-cludes intensive practice in selecting market and purebred livestock. Umberger, Wilk
ANS 401 Reproductive Physiology. Preq: ZO 421. 3(2—3) S. Current concepts ofphysiology related to mammalian reproduction. Emphasis on physiological processes, howthey are influenced by external forces and their importance in reproductive performance.Britt
ANS 402 Beef Cattle Management. Preq: ANS 204. 3(2-3) S. Modern management prac-tices emphasizing the application of principles of genetics, ruminant nutrition and animalhealth to cow-calf programs and to stocker and feeder cattle operations. Harvey
ANS 403 Swine Management. Freq: ANS 204. 3(2-3) F. The economic, nutritional,genetic, physiological and managerial factors affecting the operation of modern swine enter-prises. Practices for the commercial producer are emphasized. Laboratory trips are required.Armstrong
ANS 404 Dairy Cattle Management. Preq: ANS 204. 3(2-3) S. A study of practical dairyhusbandry and management. Areas include: raising herd replacements, feed production andutilization, breeding and selection, milking procedures, records and housing. Porterfield
ANS 405 Lactation. Preq: Z0 421. 3(2-3) F. Gross and microscopic anatomy of thedeveloping and the mature mammary gland. Physiological processes involved in milk secre-tion and the removal of milk from the gland. Research problem required. Mochrie
ANS 406 Sheep Management. Preq: ANS 204. 3(2—3) F. The economic, genetic,nutritional, physiological and managerial factors affecting the operation of the modernsheep enterprise. (Offered F 1979 and alt. years.) Goode
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ANS (FS) 409 Meat and Meat Products. Preq: CH 220. 3(2-3) S. (See food science.)
ANS 410 Horse Management. 3(2-2) F. Application of fundamentals of selection, nutri-tion, breeding and animal health to light horses. Managerial details are covered. Cornwell
ANS 411 Breeding and Improvement of Domestic Animals. Preq: GN 411. 3(2-2) F.Genetic principles are stressed in relation to the improvement of economically importantdomestic animals. Emphasis on the specific requirements of breeding plans for individualspecies. McDaniel
ANS (NTR, PO) 415 Comparative Nutrition. Preq. CH 220 or 221. 3(3 0) F. Fundamentals of animal nutrition, including the classification of nutrients; the requirement andgeneral metabolism by different species for health, maintenance, growth and other produc-tive functions. Donaldson, Ramsey
ANS (VET) 420 Diseases of Farm Animals. Preqs: CH 101, 103. 3(3-0) S. (See veterinaryscience.)
ANS 490 Seminar in Animal Science. Preq: Senior standing. 1(10) S. Discussion ofcurrent status of various phases of the livestock industry. Lassiter
Selected 500-Level Courses Open To Advanced Undergraduates
ANS (PHY) 502 Reproductive Physiology of Vertebrates. Preq: ZO 421 or Cl. 3(3 0) S.Emphasis will be placed on discussions of mechanisms which control the reproductiveprocesses. Mechanisms which are species limited will be compared with those which areshared by all species. Current knowledge of some subsystems will be investigated in detailwhile others will be referred to in reviews 01 well-documented research findings. Ulberg
ANS (GN) 508 Genetics of Animal Improvement. Preqs.: GN 411, ST 511. 3(3-0) S.Emphasis is placed on the utilization of basic principles of population and quantitativegenetics in animal improvement. Factors affecting genic and genotypic frequencies andmethods of estimating genetic and nongenetic variance, heritabilities and breeding valuesare presented. The roles of mating systems and selection procedures in producing superiorgenetic populations are examined. Robison
ANS 510 Advanced Livestock Management. Freq: ANS 402 or ANS 403 or ANS 404. 3(3-0) S. An advanced study of beef cattle, dairy cattle and swine management practices withparticular emphasis on input-output relationships and the consequences of alternativemanagement decisions. Problem. (Offered in even-numbered years.) Davenport
ANS (NTR) 516 Quantitative Nutrition. 3(1-6) S. (See nutrition.)
ANS 520 Tropical Livestock Production. Preq.: Six hours of ANS at 400-level or C1. 3(30) S. Modern principles of feeding, genetics, forage production and management are appliedto improvement of meat and dairy animals in tropical, subtropical and high-altitude environments. Considers biological and socio—economic constraints to development of livestock in—dustry. Discussion of climatic effects on production applies to U. S. conditions and todeveloping tropical countries. W. L. Johnson
ANS (PHY) 580 Mammalian Endocrine Physiology. Preqs.: BCH 351, Z0 421. 3(3—0) E.Detailed discussion of the mammalian endocrine system with emphasis on the functionalaspect, chemistry, and mode of action of specific hormones secreted from major endocrineglands. Modern biochemical and physiological principles of hormonal integrations andneuroendocrine integration are examined. B. H. Johnson
ANS 590 Topical Problems in Animal Science. Maximum 6 ES. Special problems maybe selected or assigned in various phases of animal science. Graduate Staff
ANTHROPOLOGY(Also see Sociology.)
ANT 251 Physical Anthropology. 3(3-0) ES. The evolution of man and his antecedents isillustrated by a study of fossil materials from Africa, Europe and the Far East. The courseemphasizes the process of evolution, morphology, classification systems, dating techniques,the beginnings of culture and communication, and human variation, including contemporaryraces; and increases awareness of man as a culture-hearing primate.
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ANT 252 Cultural Anthropology. 3(3—0) F,S,Sum. Through the study of nonliterate peas-ant and complex societies, an overview is given of the history of ethnological theory, methodsin cultural anthropology, ethnographic field-work, personality and culture, the socializationprocess, cultural ecology, structural functional analysis, language, art and society, kinshipsystems, political and economic anthropology, religions, magic and witchcraft, and social andcultural change.
ANT 254 Language and Culture. 3(3-0) F,S. Focuses on the relationship among aspects ofhuman language and between aspects of language and culture. Surveys such topics as:descriptive and comparative linguistics, structuralism, language and thought, sociolin-guistics, bilingualism, culture change and linguistic change.
ANT 305 Peoples of the World. 3(3-0) F,S,Sum. Introductory course in ethnology whichdevelops a general understanding of the culture of primitive peoples, peasants, and ofmodern man. Specific problems are investigated such as cultural ecology, evolution, sub-sistence practices, nutrition, and economic development.
ANT 310 Indians of North America. Preq: ANT 252 or ANT 305. 3(3-0) F,S_ Analysis ofNorth American Indian and Eskimo life, including: 1) theories of provenience and an over—view of selected prehistoric cultural manifestations; 2) peoples and cultures at the time ofEuropean contact; 3b the nature and concomitants of contacts between native Americans andwhites; 4) an examination of contemporary Indian and Eskimo problems relating to identity,accommodation. assimilation and self-determination. (This course will be offered as ANT 405until Fall, 1979).
ANT 325 Peoples and Cultures of South America. Preqs: Three hours ANT and/0r SOC,or HI 215 or HI 216. 3(3 0) RS. Introduces student to the ty pes of social groups found inSouth America, and explores the cultural development from prehistoric times to the present.Analyzes problems facing their developing nations from an anthropological point of view,stressing the interrelationships between the national decision-making processes and thesmall community.
ANT 416 Field Methods in Cultural Anthropology. Preq: Six hours ANT. 3(3-0) F,S.Provides a systematic experience with anthropological field techniques, i.e., communitymapping; household census; kinship analysis; life-history recording; participant observation;inventory of material culture; child rearing observation. Familiarizes student with conventional anthropological field tools, i.e., tape recorder, motion picture camera, still camera,fieldwork journal, unstructured interview. Through textbooks and supplementary reading,provides a view of anthropologists reports of their own field methods and problemsencountered.
ANT 420 Biological Bases for Human Social Behavior. Preq: ANT 251, or BS 100 or 105,or GN 301, or equivalent. 3(3-0) S. This course entails an examination of the relevancy andapplicability of animal behavior to the study of human social behavior. The nature anduniqueness of human behavior is evaluated in light of what is known about the socialbehavior of animals, particularly the nonhuman primates.
ANT 498 Special Topics in Anthropology. Freq: Six hours of SOC/ANT 1-6 F,S. Adetailed investigation of a special topics in anthropology. The topic and mode of study will bedetermined by the faculty member(s) and the student. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
ANT 505 Comparative Social Organization. Freq: ANT 501 or 6 hours in CulturalAnthropology. 3(3-0) F. This course will focus on an analysis of forms of social organizationin both technologically simple and complex societies from several analytical perspectives.Discussion of kinship theory: the relationship of social organization to systems such as theeconomic, political, and religious; and an examination of modern development in socialorganization research will be stressed. Wallace
ANT 508 Culture and Personality. Preq.: ANT 501 or 6 hours in Cultural Anthropology.3(3-0) S. The course focuses on the interplay between cultural norms and the enculturationprocess. From a cross-cultural perspective, it examines the process by which cultural normsare transmitted and learned, as well as the effect of culture change on the individual. The
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historical development of the field as well as contemporary trends are also discussed in boththeoretical and applied contexts. Nickerson
ANT 511 Anthropological Theory. Freqs.: ANT 501 or 6 hours in Cultural Anthropology.3(3 0) F. Approaches theory from both an historical and contemporary point of view. Empha-sizes the key anthropological concept of culture and its significance for understanding manand his works. Graduate Staff
ANT 512 Applied Anthropology. Freq.: ANT 252 or CI. 3(3-0) S. Includes a review of thehistorical development of applied anthropology and a study of anthropology as applied ingovernment, industry, community development, education and medicine. The processes ofcultural change are analyzed in terms of the application of anthropological techniques toprograms of developmental change. Feck
ANT 591 Special Topics in Anthropology. Freq: ANT 501 or equivalent. 3(3—0) F,S. Thiscourse is designed to provide the opportunity for students to investigate in depth some particular topic in anthropology. Course content and mode of study will vary, reflecting currentstudent needs and interests. Topics will be determined by the faculty member(s) and student.Graduate Staff
ARCHITECTURE
(Also see Design.)
ARC 400 Intermediate Architectural Design (Series). Freq: DF 102. May not be takenmore than six times. 6(0-9) F,S. Design investigation aimed at the development of an un-derstanding of the major issues confronting the architect and at the expanding of problem-solving abilities in architectural design. Students select from a number of verticallyorganized workshop studios which offer on an optional basis a wide range of programemphases.
Selected 500-Level Courses Open To Advanced Undergraduates
ARC 511 Professional Practice 1. Freq: Fourth year standing. 2(2-0) F. The evolution ofarchitecture as a modern practical profession; obligations of the profession to society and toitself; the legal and ethical position of the architect in practice; comparative study of documents; the architect’s working organization; emerging techniques of office practice.
ARC 512 Professional Practice 11. Freq: Fourth year standing. 2(2-0) S. Continuingstudy of standard documents and emerging techniques of practice, with emphasis on theprinciples and improved techniques of writing construction specifications; interrelationshipof The Contract Documents; comparative study of techniques for controlling competitivebidding.
ARC 521, 522 Advanced Architectural Structures 1, II. Freq: (521) DN 352; (522) ARC521. 3(3-0) F,S. Gravity and non-gravity loads on structures; comparative behavior of struc-tural materials; comparative behavior of simple structural systems; approximate and exactanalysis procedures as applied to systems; principles of approximate and exact design in tim-ber, steel and reinforced concrete; architectural/structural/mechanical compatibility insystems; basic principles of foundation analyses and design.
ARC 531, 532 Advanced Building Technology I, II. Freqs.: DN 253, 254. 2(1 3) F,S. Asynthesis of studies in building science undertaken in previous courses. Material assembliesin practical applications, dimensional characteristics of mechanical and constructionsystems for buildings, and special projects in selected areas of building science.
ARC 542 Investigations in Recent World Architecture. Freq: Cl. 3(2-1) F. A lectureseminar course intended to provide a description and analysis of recent developments inarchitectural design through an examination of projects by many of the world’s most impor-tant architects. Primary emphasis will be placed on emerging design concepts and theories asexpressed in the built architecture and the visionary proposals of the past two decades.
ARC 581, 582 Conceptual Issues in Architecture and Design. Freq: Grad. standing oradvanced undergrad. 3(3-0) F,S. Fall semester An examination and dialogue concerningcurrent issues in American and Western society and their relation to the activities and goals
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of architects and designers. Spring semester An investigation into issues and valuescurrently held by participating students and their relation to an anticipated career inarchitecture and design.
AEROSPACE STUDIES (AIR FORCE ROTC)
(Also see Military Science)
AS 121 The Air Force Role in the Department of Defense 1. 1(1-1) F. Initial course in thefour-year Air Force ROTC curriculum. Familiarizes student with the mission, organizationand doctrine of US. Air Force and US Strategic Offensive Forces Introduction to US.Strategic Defensive Forces. The laboratory, Corps Training, provides experience in drillmowment, knowledge of customs and courtesies expected of an Air Force member,knowledge of Air Force career opportunities, and the life and work of the junior officer. Staff
AS 122 The Air Force Role in the Department of Defense 11. Preq: AS 121 or equivalent.1(1-1) S. Continues study of US Strategic Defensive Forces. Familiarizes student withAerospace Support Forces and US. General Purpose Forces, including those of the Army,Navy and Marines. Corps Training stresses fundamentals needed to capably assume and dis-charge future responsibilities in AFROTC and the US. Air Force. Staff
AS 221 The Development of Airpower I. Preq.: AS 122 or equivalent. 1(1-1) F. Airpowerfrom the early years of powered flight through World War II. Emphasis on the developmentof employment concepts. Factors which have prompted research and technological change.Events which show the impact of airpower on strategic thought. Corps Training developsskills and further studies the junior officer environment. Staff
AS 222 The Development of Airpower II. Preq: AS 221 or equivalent. 1(1v1) S. Ail-powerfrom the end of World War II to the present. Emphasis on employment concepts,technological change, and the impact of airpower on strategic thought. Leadership ex-periences and study ofjunior officer environment in Corps Training. Staff
PROFESSIONAL OFFICER EDUCATION
AS 321 Air Force Management and Leadership. Preqs: Four year AFROTC Cadet: AS222. T“ 0 year non-veteran student: Satisfactory completion of six weeks summer camp. 3(3-1) F. A study of management from the point of view of the Air Forcejunior officer, includingthe subjects of military leadership and military law. Attention given to progressive develop-ment of communicative skills needed by junior officers. Practical experience in advancedmilitary leadership activities. Staff.
AS 322 Air Force Management and Leadership 11. Preq: AS 321 (or permission). 3(3-1)S. Class and laboratory study of and practical experience with management functions in themilitary environment. The planning, organizing, directing, controlling and coordinatingfunctions of management; the command and staff functions in advising, problem solving anddecision-making situations. Emphasis on developing communicative skills, leadershipabilities and basic knowledge required of an Air Force junior officer. Staff
AS 421 American Defense Policy I. Preq: AS 322. 3(3 1) F. The role of national securityforces in contemporary American society. The professional military as it relates to theAmerican political and social system. Formulation of military policy is examined in terms ofinternational and domestic constraints. A treatment of the development of modern defensestrategy. The student studies and practices communicative skills. Corps Training providesfor advanced leadership experience. Staff
AS 422 American Defense Policy 11. Preq: AS 421 (or permission) 3(3-1) S. Continues thestudy of national security forces in contemporary American society. Focuses on strategy andmanagement of modern conflict and formulation and implementation of US. defense policy.Brief study of the Air Force Officer classification and assignment system. Students developtheir communicative skills and participate in advanced leadership situations in Corps Train-ing. Staff
AS 495 Special Topics in Aerospace Studies. Preq: CI. 2(2-0) F,S. Offered as needed totreat new or special subject matter relating to the Department of the Air Force. Staff
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AS 499 Flight Instruction Program Ground School. 0(3-0) S. Develops aeronauticalknowledge required by the Federal Aviation Administration for private pilots. It familiarizesstudents with the appropriate general and visual flight rules of Part 91 of the Federal Avia-tion Regulations, obtaining and evaluating of flight weather reports and flight planning ele-ments such as plotting courses, estimating time enroute and fuel requirements. Required inthe Flight Instruction Program (FIP) for Air Force ROTC cadets.
FIELD TRAINING COURSES
AFROTC field training is offered during the summer months at selected Air Force basesthroughout the United States. Students in the four year program participate in four weeksof field training during the summer after their sophomore or junior year. Students applyingfor entry into the two-year program must successfully complete six weeks of field trainingprior to enrollment in AFROTC.Major study areas in the four-week field training program include junior officer training,aircraft and aircrew indoctrination, career-orientation, survival training, base functions andAir Force environment, and physical training.The six-week field training program covers all four-week field training program areas plusall of the subject matter received by four-year program cadets during their freshman andsophomore years in the General Military Course, including corps training.
BIOLOGICAL AND AGRICULTURAL
ENGINEERING
BAE 201 Shop Practices. 2(1-3) F,S. Designed to give the student an understanding ofmaterials, tool processes and safety practices related to the operation and maintenance of amechanized farming operation as well as general shop practice related to other agriculturalindustries. Laboratory exercises will be used to relate theory to practice as basic shop skillsare developed. Blum, Howell
BAE 211 Farm Machinery. 3(2—3) F,S. A study of the operations, servicing, and adjust—ment of farm machines. Functional and energy requirements, and efficient operations aswell as economic considerations in ownership are stressed. Howell
BAE 251 Elements of Biological and Agricultural Engineering. Preq: Enrollment inSEE curriculum. 3(2-3) F. Pertinent topics basic to agricultural engineering and currentprogress relating to the different subject areas. Introduction to various engineeringprocedures, tool processes and materials utilized by the agricultural industries. Blum
BAE 303 Energy Conversion in Biological Systems. Preqs: BS 100, MA 112 or 201, PY205 or 211. 2(2-0) S. Energy transformations and exchanges of plants and animals are studiedon the basis of physical theories and principles. Discussion of examples in convection, con—duction, radiation, phase change, muscle work, photosynthesis, respiration and concentration of solutions. Suggs
BAE (SSC) 321 Water Management. Preq: Junior standing. 4(3-3) F. The application ofwater management principles is examined. Topics discussed include the hydrologic cycle,runoff, surface and subsurface drainage to include open ditch drainage and land forming,irrigation, erosion, soil conservation practices such as tcrracing, contouring and strip cropping, sedimentation, farm pond construction, open channel flow, environmental laws thatpertain to water management, and the basic principles of surveying. Snecd
BAE 332 Farm Structures. Preq: PY 211 or 221. 3(2—3) S. Environmental relationships,design methods, materials, construction procedures and layout practices as they relate tocurrent changes in agricultural production techniques. Problem situations relating to farmstructures are investigated individually by each student in the laboratory. Emphasis onrelating the theory to current applications. Blum
BAE 341 Farm Electrification and Utilities. Coreq: PY 212 or 221. 4(3 3) S. Practical andefficient use of electricity as an energy source for agricultural and home applications. Topicsinclude energy conservation, electric rates, farm and house wiring, circuit design, singlephase and three-phase distribution systems, electric motors, lighting, heating, electric con—trols, safety and protective devices, and home water systems. Glover
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BAE 342 Agricultural Processing. Preqs: MA 301, MAE 301. 4(3—2) S. Theory and appli-cation of heat and mass transfer to processing of agricultural crops. Topics include psy—chrometrics, thin layer and deep bed drying, continuous flow drying, and principles ofbiochemical processing. Problem sessions will demonstrate principles of fluid flow, materialshandling, process control, and various drying systems. Young
BAE 361 Analytical Methods. Preq: MA 301; (‘oreq MAE 314. 3(2 3) F. Develops skills inmechanical design and problem solving. Mechanical design includes graphical and analyticaldeterminations of velocity and acceleration, analysis and synthesis of linkages, designand or selecting of beams, shafts, columns, bearings, clutches, brakes, gears, belts andchains. Approximately one fourth of the course develops skills related to converting ill—defined problem situations into tractable engineering problems Abrams
BAE 381 Agricultural Structures and Environment. Preqs: MAE 314, MAE 301. 3(2-3lS. Principles of environmental control and structural analysis are combined with biologicalprinciples for the design of agricultural structures. Topics include physiological reactions ofanimals, plants and agricultural produce to their environment, applications of heat transferand psychometrics in calculating ventilation requirements and heating or cooling loads,structural analysis, material selection, agricultural waste management, and economic con-siderations of various structural alternatives. Baughman
BAE 391 Electrotechnology in Biological and Agricultural Engineering. Preq: EE 331.3(2 3) F. Basic concepts for selecting and utilizing electromagnetic devices. Switching cir—cuits and central circuits are discussed and transducers and measurement techniques arerelated to agricultural problems. McClure
BAE 411 Farm Power and Machinery. Preqs: BAE 2211, FY 211 or 221. 3(2-3) S. The application of heat engineering principles in the development and utilization of power of inter-nal combustion engines, both spark ignition and diesel. Thermodynamic principles and theirapplication to the actual design and construction of engines. Principles of carburetion andignition. Power transmission units, hydraulics and hydraulic controls. Power measurementand testing, and the economic utilization of power units. Fore
BAE (FS) 432 Food Engineering II. Preq: FS 331. 3(2-3) S. Alt. yrs. (See food science.)
BAE 433 Processing Agricultural Products. Preq: PY 212. 4(3-3) S. This course will in-vestigate the equipment used for agricultural processing on the farm or farm-related enter-prises. The principles of operation and design features of processing equipment will becovered. Major topics include: (1) feed grinding, (2) milk processing, (3) cleaning, grading,and handling agricultural commodities, (4) crop drying and storing, and (5) refrigeratedstorage. Willits, Young
BAE 451, 452 Agricultural Engineering Design I and II. Preq: Sr. standing in SBEcurriculum. 3(1-6) F,S. Design concepts are applied to current agricultural engineeringproblems. One major design project is combined with a variety of case studies and short termdesign problems. Rohrback
BAE 461 Analysis of Agricultural Systems. Preqs: MA 114 or 112, EB 212. 3(2-2) F.Basic concepts of systems analysis with application to agricultural problems. Tools andmethodology of systems analysis. Topics include economics of decision making, linearprogramming, networks and inventory. A unit on machinery management includes costanalysis, scheduling, selection and replacement. Sowell
BAE 462 Functional Design of Field Machines. Preqs: BAE 361 or equivalent, SSC 200.2(2-3l S. The design and operation of the modern farm tractor and field machines that makeeffective use of energy and labor in farm commodities production. Topics include (a) enginecycles and efficiencies, Nebraska test procedures, power trains, traction efficiencies, rollingresistances, and hitching of tractors and (b) principles and devices used to accomplish functional objectives in tillage, planting, pesticide application and harvesting equipment. Bowen
BAE (CHE) 465 Introduction to Biomedical Engineering. Preqs: MA 202 or 212, PY 212or 221. 3(3-0) F‘. (See chemical engineering.)
BAE (SSC) 471 Agricultural Water Management. Preqs: BS 100, SSC 200. 4(3-2) F.Aspects of hydrology and soil-water-plant relationships as related to agricultural water
218



management. Drainage and irrigation emphasized. Water quality, agricultural related pollu—tion, and water laws discussed. Westerman
Selected 500-Level Courses Open To Advanced Undergraduates
BAE 552 Instrumentation for Agricultural Research and Processing. Preqs: EE 331,MA 301. 2(1-3) F. Theory and application of primary sensing elements and transducers.Generalized performance characteristics and the use of standards. Use of specializedmeasurement systems for agricultural research and processing including an introduction tocorrelation and power spectral density measurements. McClure
BAE (CE, MB) 570 Sanitary Microbiology. 3(2 3) S. (See civil engineering.)
BAE (CE) 578 Agricultural Waste Management. Preq: Grad. or advanced undergrad.standing. 3(2-3) F. A study of agricultural and associated processing wastes. Speciallaboratory techniques required for the characterization of these wastes will be emphasized.Principles and examples considered will be utilized to develop waste management and non—destructive waste utilization systems that are integral to the total operation. Humenik
BAE (FS) 585 Biorheolog‘y. Preqs: PY 205, MAE 314. 3(2 2) S. The concepts of strain,stress and the mechanical viscoelastic properties of biological solids, fluids and slurries. Thetime-dependent deformation and flow of bio-materials elements of strength of materials,rheological equations and model concepts, creep-relaxation and dynamic behavior, contactproblems and the Boltzmann superposition principle as a function of time, temperature andmoisture content. Hamann
BAE 590 Special Problems. Preq: Sr. or grad. standing in biological and agriculturalengineering. Credits Arranged. F,S,Sum. Each student will select a subject on which to doresearch and write a technical report on tl' e results. The individual may choose a subject pertaining to his or her particular interest in any area of study in biological and agriculturalengineering. Graduate Staff
BIOCHEMISTRY
BCH 351 Elementary Biochemistry. Preq: CH 223. 3(3-0) F,S,Sum. An introduction tothe basics of biochemistry, dealing with the chemistry of living organisms and the variousareas of research the discipline encompasses. Armstrong, Horton, Main
BCH 352 Elementary Biochemistry Laboratory. Preq: BCH 351 (may be taken con-currently). 1-2 F,S. A laboratory experience to complement BCH 351 which will emphasizebasic biochemical laboratory techniques and analysis of data. Knopp, Miller
BCH 490 Special Studies in Biochemistry. Preq: Senior standing. 1-3 F,S,Sum.
Selected 500-Level Courses Open To Advanced Undergraduates
BCH 551 General Biochemistry. Preq: Three years of CH including CH 223 or equivalent;CH 331 or 431 strongly recommended. 3(3-0) F. Principles of modern biochemistry includingstructural and metabolic relationships of carbohydrates, lipids, proteins, nucleic acids, enzymes and metabolic regulation. Jones
BCH 552 Experimental Biochemistry. Preq: CH 223; CH 315 recommended; Preq. orCoreq: BCH 551, 3(1-6) F. An introduction to fundamental techniques of biochemistry andmolecular biology involving experimental study of carbohydrates, proteins, enzymes, nucleicacids, lipids, and metabolism. Theil
BCH (PHY) 553 Physiological Biochemistry. Preq: BCH 551. 3(3-0) S. Application ofbiochemical methods to the elucidation of the function of whole organisms. A. Biochemistryof 1) blood, 2) water, electrolyte, acid-base balance, 3) renal function, 4) muscle metabolism,5) central nervous system, 6) autonomic nervous system, and 7) endocrine system. B. Bio-chemistry of adaptation to environment 1) high and low P0,, 2) hot and cold, 3) wet and dry,4) pollution. - Longmuir
BCH 554 Radioisotope Techniques in Biology. Preq: BCH 351 or C1. 2(1-3) S,Sum.Theory and application of radioisotope techniques used in biology. The different modes of
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radioactivity are correlated with methods of measurement. Emphasis on use and limitationsof various instruments and techniques and on their application to research problems. Sisler
BCH 557 Introductory Enzyme Kinetics. Preqs: BCH 551 and MA 201 0r MA 212. 3(3-0)F. Basic principles of chemical kinetics are applied to develop enzyme kinetics. Limitations ofthe Michaelis equation are considered in light of the general rate equation. Transient statekinetics are then considered. Inhibition and activation, pH functions, effects of temperature,and elucidation of mechanisms follow. The kinetics of allosteric site interactions and of conformational forms complete the course. Main
BCH (GN, MB) 56] Biochemical and Microbial Genetics. Preqs: BCH 351 or 551, GN411 or .305, MB 401 or equivalent. 3(3-0) S. A study of development of the fields of biochemicalgenetics and microbial genetics, emphasizing both techniques and concepts currently used inresearch in these areas. Includes lectures and discussions of current research publications.Armstrong
BCH 590 Special Topics in Biochemistry. Preq: BCH 351 or equivalent. CreditsArranged, Maximum 3. F,S,Sum. The study of topics of special interest by small groups ofstudents instructed by members of the faculty. Graduate Staff
BIOMATHEMATICS
BMA 493 Special Topics in Biomathematics. Preq: CI. 1-3 F,S. Directed readings,problem sets, written and oral reports at an introductory level to meet student need and in-terest; 400—level courses during the developmental phase. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
BMA (MA, ST) 571 Biomathematics I. Preq: Advanced calculus, reasonablebackground in biology or CI. 3(3 0) F. The role of theory construction and model building inthe development of experimental science. Induction vs. deduction. The historical develop-ment of mathematical theories and models for the growth of one—species populations (logisticand off-shoots), including consideration of age distributions (matrix theory, Leslie andLopez; continuous theory, Lotka). Some of the more elementary theories on the growth oforganisms (von Bertalanffy, with applications to ecology; allometric theories, cultures grownin a chemostat). Mathematical theories of two and more species systems (predator-prey,competition, symbiosis; according to the Volterra-Lotka schemes, including present-dayresearch), and discussion of some related models for chemical reaction kinetics. Muchemphasis is placed on scrutiny of the biological concepts as well as of the mathematicalstructure of the models in order to uncover both weak and strong points of the models dis-cussed. Mathematical treatment of the differential equations in these models stressesqualitative and geometric aspects. van der Vaart
BMA (MA, ST) 572 Biomathematics II. Preq: BMA 571. elementary probability theory.3(3—0) S. Continuation of topics of BMA 571. Some more advanced mathematical techniquesconcerning nonlinear differential equations of the types encountered in BMA 571: severalconcepts of stability, asymptotic directions, periodic models. Comparison of deterministicand stochastic models for several biological problems including birth and death processes.Certain aspects of linear system theory (time-invariant and variable models) used for theanalysis of biological systems. Discussion of various applications of mathematics to biology,e.g., theories of aging, some recent research. van der Vaart
BMA 591 Special Topics. Preq: CI. Maximum 3. RS. Directed readings, problem sets,written and oral reports as dictated by need and interest of student; new 500-level coursesduring the developmental phase. Graduate Staff
BOTANY
BO 200 Plant Life. 4(3-3) F,S,Sum. A survey of the types of plants and their diversities instructure, life cycle, habitat, and economic importance. Troyer, Van Dyke, Witherspoon
BO 320 Local Flora. Course may be taken three times for credit. 2(0-4) F,S,Sum. A fieldstudy for non-majors of the vascular plants of the area with emphasis on identification,
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ecology, and natural history. May be taken during the spring and fall, spring and summer orsummer and fall, or all three semesters, for a maximum of 6 hours credit. Hardin, Stucky
BO (ZO) 360 Introduction to Ecology. Preq: A 200 level biology course. 4(3-3) F,S,Sum.The relationships between organisms and their environment, and of the interactions amongorganisms. An overview of basic ecology principles and their importance to man and his en-vironment. Staff
BO 400 Plant Diversity. Preq: BO 200. 4(3-3) F. A comprehensive survey of theevolutionary diversity and phylogeny of the plant kingdom. Emphasis on the evolutionarytrends and the basis for assumed relationships, considering fossils as well as living forms.Hardin
BO 403 Systematic Botany. Preq: BS 100 or 105 or BO 200. 4(2—4) S. A systematic surveyof vascular plants, emphasizing terminology, family characteristics, field identification,general evolutionary relationships, and mechanisms of plant speciation. Hardin, Stucky
BO 413 Introductory Plant Anatomy. Preq: BO 200 or equivalent. 3(2-3) S. A study of thecells, tissues and organs of crop, horticultural and weed plants. The patterns of growth anddifferentiation of representative species will be examined. Laboratory work will emphasizemicroscopic examination of living material. Anderson
B0 (Z0) 414 Cell Biology. Preqs: CH 223, PY 212, zo 201, or 203. 3(3-0) F. (See zoology.)
BO 421 Plant Physiology. Preqs: BS 100 or BS 105 or B0 200, one year of collegechemistry. 4(3-3) F,S. Physiology of the green plant emphasizing plant organization, waterand solute relationships, organic and inorganic nutrition, growth and development.Noggle, Troyer
BO 480 Air Pollution Biology. Preq: An introductory biological course and chemistry, jr.standing. 3(2-3) S. The effects of air pollutants on biological systems at the subcellular,cellular, tissue, organ, individual and community level. Anderson, Rogers
BO 499 Independent Study in Botany. Preqs: At least eight hours of botany, advancedstanding, and presentation of plan of work approved by a faculty member. 1-3 F,S. Discus—sions, library research, field or laboratory investigations of topics under faculty direction ona tutorial basis. May be repeated for a maximum of six credits. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
BO 510 Plant Anatomy. Preq: BO 200. 4(2-6) F. A study of the cells, tissues and organs ofcommon flowering plants and gymnosperms. Anderson
BO 522 Advanced Morphology and Phylogeny of Seed Plants. Preq: BO 403. 4(3 3) S. Acomprehensive survey of the morphology and evolution of angiosperms and gymnospel‘ms.Special emphasis is given to vegetative and reproductive morphology of fossil and livingforms, and to their presumed evolutionary relationships. (Offered 1978-79 and alt. years.)Hardin
BO 524 Grasses, Sedges, and Rushes. Preq: BO 403. 4(2-6) F. A course dealing with threelarge, economically and ecologically important plant families. A working familiarity will beachieved through an introduction to the special terminology used in dealing with theseplants, extensive field work emphasizing keying out plants collected and a study of the re-cently developed modern classification of the grasses. (Offered 1979-80 and alt. years.)Stucky
BO 544 Plant Geography. Preqs: BO 403, B0 (Z0) 360, GN 411 or equivalents. 3(3—0) S. Acourse in descriptive and interpretive plant geography, synthesizing data from the fields ofecology, genetics, geography, paleobotany and taxonomy. Includes a survey of the presentdistribution of major vegetation types throughout the world, a discussion of the history anddevelopment of this present pattern of vegetation and a discussion of the principles andtheories of plant geography. (Offered in 1979-80 and alt. years.) Graduate Staff
BO 551 Advanced Plant Physiology I. Preqs: General botany or biology, andbiochemistry. 3(3-0) F. The first half of a two-semester sequence covering the field of plantphysiology. Topics will include plant organization, metabolism, water relations, solute rela-tions, and respiration. Noggle, Troyer

221



BO 552 Advanced Plant Physiology 11. Preqs: General botany or biology, andbiochemistry. 3(3 0) S. The second half of a two—semester sequence covering the field of plantphysiology. Topics “ill include photobiology, photosynthesis, inorganic nutrition, plantgrowth substances, physiology of seeds, and the physiology of vegetative and reproductivegrowth and development. Wynn
BO 553 Laboratory in Advanced Plant Physiology 1. Preq. or coreq: BO 551. 1(0-3) F.Laboratory to accompany BO 5:31 Advanced Plant Physiology 1. Graduate Staff
BO 554 Laboratory in Advanced Plant Physiology II. Preq. or coreq: BO 552. 1(0-3) S.Laboratory to accompany BO 552 Advanced Plant Physiology 11. Graduate Staff
B0 (Z0) 560 Principles of Ecology. Preq: Three semesters of college level biologycourses. 4(3-3) F. A consideration of the principles of ecology at the graduate level. Each ofthe major subject areas of ecology is developed in sufficient depth to provide a factual andphilosophical framework for the understanding of ecology. Blum
BO 561 Physiological Ecology. Preqs: BO 421 and BO (Z0) 560 or equivalent. 4(3 3) S. Theplant community is approached from a physiological standpoint. Emphasis will be placed onthe individual in the community and how it responds to its immediate environment on ashort- and long-term basis. (Offered 1978 79 and alt. years.) Blum
BO 565 Plant Community Ecology. Preq: BO (Z0) 560 or B0 (Z0) 360 or equivalent. 4(3—3)F. Consideration of the structure and function of terrestrial vascular plant communities,with emphasis on classical and recent research. Topics include measurement and descriptionof community properties, classification, ordination, vegetation pattern in relation to environ-ment, ecological succession, and a survey of the vegetation of North America. Wentworth
BO 570 Quantitative Ecology. Preqs: BO (ZO) 560 and ST 512 or equivalent. 3(3-0) F. Acourse emphasizing the quantitative techniques and theories of vegetation analysis. Topicsinclude sampling methodologies, the evaluation of sample adequacy, spatial patterns andspecies associations, the measurement and interpretation of ecological diversity, gradientanalysis and classification of communities, and plant population dynamics. Each of thesetopics will be considered from a theoretical and a practical basis. This involves local fieldtrips, sampling, data analysis, computer programming, and interpretation in light ofcontemporary ecological theories. Reynolds
BO (MB) 574 Phycology. Preq: BS 100 or B0 200. 3(1 4) S. An introduction to the structure, reproduction and importance of organisms which may be included in the algae.Emphasis is on the local freshwater flora and the ecology of important species.Witherspoon
BO (MB, PP) 575 The Fungi. Preq: BO 200 or equivalent. 3(3 0) F. An overview of thefungi within the framework of a survey of the major classes. Van Dyke
B0 (MP, PP) 576 The Fungi Lab. Coreq: BO 575. 1(0-3) F. Illustrative material of thefungal assemblages discussed in B0 575. Van Dyke
BO 590 Topical Problems. Preq: CI. 1-3 F,S. Discussions and readings on problems ofcurrent interest in the fields of ecology, anatomy and morphology, taxonomy, plantphysiology, and cell biology. May be repeated with a change in topic for a maximum of sixcredits. Graduate Staff
BIOLOGICAL SCIENCES
BS 100 General Biology. Students may not receive credit for both BS 100 and BS 105. 4(3-3) F,S,Sum. Basic principles and concepts including the structure and function of cells andorganisms, the organization and requirements of living systems, development, heredity andevolution. Barthalmus, Beckmann, Lytle, Meyer
BS 105 Biology in the Modern World. Students may not receive credit for both BS 100and BS 105. 4(3-3) F,S. For students who are not science majors. Treats the broad themes orprinciples of biology, such as metabolism, homeostasis, and interrelationships of organisms,at all levels of biological organization (i.e., molecular to biome). Emphasis on the organismic
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level with man as the representative organism; his physiology, behavior, genetics andecology are treated in depth. Meyer, Wynn
BS (ENT) 401 Bibliographic Research in Biology. Preq: Advanced undergraduate orgraduate standing. 2(2-0) F. 1978 & alt yrs. (See Entomology.)
BS 495 Special Topics in Biology. 1-6 F,S,Sum. Independent research projects supervisedby faculty member. Projects selected with faculty assistance and with approval of the coor-dinator of the Biological Sciences interdepartmental program.
Selected 500-Level Courses Open To Advanced Undergraduates
BS 590 Special Problems in Biological Instrumentation. Preq: CI. 1—3 F,S. Basic compo-nents of spectrophotometers including light sources, dispersing devices, detectors and read-out methods; theoretical and practical aspects of electron microscopy; basics of analog anddigital computing methods and applications of computers to biological research; methods ofseparation and identification of bio-polymers; principles of measurement; the application ofelectronics in biological measuring and sensing devices; and human cytological techniques.Course consists of five-week modules (sections) devoted to specific types of instrumenta-tion. Graduate Staff
CIVIL ENGINEERING
CE 201 Elements of Plane Surveying. Preq: Soph. standing. 3(2-3) F. Not for CE depart-ment majors. Theory and practice of plane surveying precision specifications, horizontal andvertical control, stadia surveys, area determinations, circular and compound curves,topographic mapping, solar and celestial observations, rural and urban land surveys. Staff
CE 202 Introduction to Civil Engineering. Preq: MA 201. 2(1-3) F,S,Sum. Compu—ter solution of typical problems in each subject area of civil engineering. Ely, Smith
CE 211 Introduction to Applied Mechanics. Coreqs: MA 212, PY 212. 8(3-0) F. The con-cepts of particle and rigid body mechanics. The fundamentals of equilibrium, kinematics andkinetics are applied to engineering problems involving structures and machines. CE Staff
CE 212 Mechanics of Engineering Materials. Preq: CE 211. 3(3-0) S. An introduction tothe mechanics of solids. Analysis of the stresses, strains, and deformations occurring inloaded structural and machine members (including buckling loads). CE Staff
CE 213 Introduction to Mechanics. Coreq: MA 202. 3(3-0) F,S,Sum. Principles and con-cepts which form the basis for students in dynamics, solid and fluid mechanics. The natureand properties of force systems and stress fields. The motion of particles and description ofdeformation of continuous media. The role of Newton‘s laws, the concepts of continuity andequilibrium, and the conservational principles in problems in mechanics. CE Staff
CE 301 Engineering Surveying. Preq: Junior standing. 3(2-3) F,S. Principles of surveyingand applications in planning, design and construction; including horizontal and vertical con-trol; topographic maps, photogrammetry and elements of geodesy. Babcock, Barnes
CE 305 Transportation Engineering I. Preq: CE 301. 4(3—2) F,S. Integrated approach toplanning, designing operation of transportation systems. Engineering and economic aspectsof basic transport modes, (including highway, rail, water and air facilities) are studied.Cribbins, Heimbach, Horn
CE (ESM) 308 Solid Mechanics II. Preq: MAE 314 or CE 313. 3(3—0) Equations for thinplates. Introduction to the theory of plasticity and experimental methods in solid mechanics.Plastic stress-strain relationships and two-dimensional problems in plastic behavior, andfracture. CE Staff
CE (ESM) 311 Experimental Engineering Science I. Coreqs: MAE 308, 208, 314. 3(1—6)F. The experimental analysis concept starting with the question of how observations andmeasurements are made. Illustrations of experimental methods which enable the inferenceof one physical variable by the observation of another but related one. Bingham
CE (ESM) 312 Experimental Engineering Science II. Preq: CE (ESM) 311. 3(1—6). TheCE (ESM) 311 background is utilized in broader problems which require the synthesis from
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several experimental methods as well as mathematical and/or numerical methods of ananalytical system. Bingham
CE 313 Mechanics of Solids. Preq: CE 213. 3(3-0) F,S,Sum. For CE students. Develop-ment of the equations which describe the linear elastic solid. Approximate solutions andcomparison with the theory of elasticity to problems involving axial, torsional and flexuralloading. CE Staff
CE 325 Structural Analysis. Preq: CE 313. 3(2-2) F,S,Sum. Stress analysis of staticallydeterminate beams and framed structures under fixed and moving loads; analysis of dis—placements by methods of conjugate beam and virtual work; indeterminate structuralanalysis of both rigid frames and trusses by virtual work and by stiffness method.Havner, Tung
CE 326 Structural Engineering I. Preq: CE 325 4(3-2) F,S,Sum. Fundamental principlesof elastic, inelastic and ultimate strength analysis and proportioning of structural membersin metal, concrete and timber. Hulsey, Mirza
CE 332 Materials of Construction. Preq: MAT 200. 3(2-3) F,S,Sum. Manufacture andproperties of mineral and bituminous cements and mineral aggregates. Mechanical proper—ties of portland cement concrete, bituminous concrete, masonry units materials and timberproducts. Materials testing for research. Barnes, Mullen
CE 342 Soil Engfineering I. Preq: CE 332; Coreq: CE 313. 4(3-2) F,S. Soil identification,index properties, effective stress concepts, settlement analysis, evaluation of shear strengthand bearing capacity, fundamentals of foundation selection and design.Kashef, Richardson, Wahls
CE 365 Construction Engineering I. Preq: Jr. standing 4(3-2) F,S. Construction opera—tions course emphasizing organization of construction industry; construction methods,equipment, productivity and safety; project planning; scheduling and control.Blessis, Johnston, Nunnally
CE 370 Elements of Environmental Hygiene. Preq: Soph. standing. 3(2-3) S. Environmen-tal factors affecting human health and their evaluation and control. Topics include: watersupplies; sewage disposal; swimming pool and refuse sanitation; insect and rodent control;milk and food sanitation: the physical factors of noise, heat, illumination and ionizing radia—tion; housing; industrial hygiene; and environmental hygiene programs. Staff
CE 382 Hydraulics. Freq: CE 213. 4(3-3) ES. Properties of fluid, laws of conservation ofmass, momentum and energy; applications to the mechanics of flow through pipes and chan-nels; fluid measurements; theory of design and characteristics of hydraulic machines.Amein, McDonald
CE 383 Water Resources Engineering I. Preq: CE 382. 4(3-2) ES. The study of engineer-ing hydrology and the elements of urban water systems. Commonly encountered applica-tions in the management of urban water quantity and quality are illustrated with casestudies in flood control, stormwater collection, water supply and water and waste treatment.Amein, Malcom
CE 406 Transportation Engineering II. Preq: CE 305. 3(2—2) F,S. Urban transportationproblems and design of modal interfaces such as airports, shopping centers, parking garages,port facilities and other multimodal terminals. Babcock, Horn
CE (ESM) 411,412 Engineering Cybernetics I, II. Preq: Senior standing in ESM orequivalent background. 3(1 4) ES. A year course of formal lectures on topics which includedynamics of linear and nonlinear systems; hereditary and feedback couplings; continuous,discrete, random and stochastic inputs; system stability; reliability; optimization; and theultra-stable autonomous system. Student participation, in either individual or collectiveform, in extra class work of personal character in the design of particular engineeringsystems. McDonald
CE (ESM) 415 Engineering Science in Contemporary Design. Preq: Senior standing inESM. 2(1 3) S. Draws upon student’s background in engineering science to analyze currentproblems. Case histories and evaluation of selected designs. Bingham, Douglas
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CE 425 Intermediate Structural Analysis. Freq: CE 325. 3(3-0) F,S. Rigorous treatment,at intermediate level, of indeterminate structural analysis. Energy principles, force and displacement methods, special topics. Havner, Mirza
CE 427 Structural Engineering II. Preq: CE 326. 3(2-2) F,S. Basic concepts of structural‘ design. Analysis and design of complete structural systems. Hulsey, Uyanik
CE 428 Structural Design in Wood. Freq: CE 326. 3(2-2) F. Structural behavior of woodunder loads; design of structural elements in wood; strength properties of wood fasteners;design projects with clear wood, plywood and glued laminated wood. Uyanik
CE 443 Soil Engineering II. Preq: CE 342. 3(3-0) F,S. Lateral earth pressure theories andtheir application to analysis and design of slopes and retaining structures; ground waterhydraulics; placement of fills; soil behavior in pavement systems, stabilization techniques.Kashef, Wahls
CE 450 Civil Engineering Design. Freq: One from: CE 406, 427, 443, or 484. 3(1 6) F,S. In-tegrated team approach to a major civil engineering project involving planning, design andanalysis under realistic conditions including environmental factors. Babcock
CE 460 Construction Engineering Project. Preqs: CE 463, 466. 3(1—6) F,S. Planning,design, construction and management of a construction project. Blessis
CE 463 Cost Analysis and Control. Freq: CE 365. 3(2-3) F,S. Cost engineering, project es-timating, bid procedures, construction cost analysis and control.Blessis, Johnston, Nunnally
CE 464 Legal Aspects of Contracting. Freq: Sr. standing. 3(3 0) S. Legal aspects of con-struction contract documents and specifications; owner-engineer contractor relationshipsand responsibilities; bids and contract performance; labor laws. Blessis
CE 466 Construction Engineering II. Preqs: CE 326, 365. 3(2-3) F,S. Introduction tobuilding systems construction emphasizing planning, analysis, design and construction ofstructural subsystems. DeBruhl
CE 472 Elements of Air Quality Management. Freq: College level physics and sr.standing. 3(2-3) S. Pollution and community air quality management, including pollutantsources; effects on biological systems, materials, and the atmosphere; meteorological factors;air sampling; abatement and control techniques; air quality and emission standards; andlegal, economic and administrative aspects. Hauser
CE 484 Water Resources Engineering II. Freq: CE 383. 3(3 0) F,S. The elements of thedesign of water supply and wastewater disposal systems. Chao, Smallwood
CE 486 Sanitary Engineering Measurements of Water Quality. Preqs: Freshmanchemistry and sr. standing in Engineering or Agriculture and Life Sciences. 3(2-3) S. In-troduction to elementary measurement and interpretations of pollutants in water andwastewater. Examination of the nature and character of municipal refuse. Chao
CE (ESM) 495 Special Studies in Mechanics. 1-3. Offered as needed to treat new orspecial subject matter. CE Staff
CE 498 Special Problems in Civil Engineering. Preq: Sr. standing in CE or CEC. 1 3 F,S.Directed reading in the literature of civil engineering, introduction to research methodology,seminar discussions, dealing with special civil engineering topics of current interest. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
CE 501 Transportation Systems Analysis. Freq: CE 406. 3(3-0) F. Application of systemsanalysis to multi modal transportation studies. Covers the analysis, planning, and design oftransport facilities for both the public and private sectors. Planning is discussed from theshort—run as well as the long-run perspective. Heimbach
CE 502 Transportation Operations. Preq: CE 406. 3(3—0) F. The analysis of traffic andtransportation engineering operations. Horn
CE 503 Transportation Design. Freq: CE 406. 8(2-3) S. The geometric elements of trafficand transportation engineering design. Babcock, Horn
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CE 504 Water Transportation. Preq: CE 305. 3(3—0) F. The planning, design, constructionand operation of waterways, ports, harbors and related facilities Development of analyticaltechniques for evaluating the feasibility of piers, ports and multipurpose river basin pro—jects. The design of marine structures and civil works that are significant in civil engineer-ing, including locks, dams, harbors, ports, and contractive and protective works. Cribbins
CE 505 Mass Transportation. Preq: CE 406. 3(3-0) S. Definition of the characteristics,trends. issues, and technologies related to mass transportation, and the identification ofmethodologies applicable to the planning, design and management of mass transportationsystems This includes applications to the urban, inter-urban and rural settings for bothshort and long-range planning horizons Graduate Staff
CE 506 Municipal Engineering Projects. Preq: Sr. standing in CE or CEC. 3(2-3). Spe-cial problems relating to public works, public utilities, urban planning and city engineering.Babcock, Smallwood
CE 507 Airphoto Analysis I. Preq: Sr. Standing. 3(2-3) Sum. Principles and concepts forengineering evaluation of aerial photographs, including analysis of soils and surface drainage characteristics. Wahls
CE 511, 512 Continuum Mechanics I, II. Preqs: CE 313 or MAE 314, CE 382 or MAE 308,MAE 301, MA 405. 3(3—0) F,S. The concepts of stress and strain are presented in generalizedtensor form. Emphasis is placed on the discussion and relative comparisons of the analyticalmodels for elastic, plastic, fluid, viscoelastic, granular and porous media. The underlyingthermodynamic principles are presented, the associated boundary value problems are for-mulated and selected examples are used to illustrate the theory. McDonald
CE 513 Theory of Elasticity I. Freq: CE 313 or MAE 314. 3(3 0) F. The fundamental equa-tions governing the behavior of an elastic solid are developed in various curvilinear coor-dinate systems. Plane problems, as well as the St. Venant problem of bending, torsion andextension of bars are covered. Displacement fields, stress fields, Airy and complex stressfunctions are among the methods used to obtain solutions. Douglas, Gurley
CE 521 Advanced Strength of Materials. Preq: CE 313 or MAE 314. 3(3—0) F. Stresses andstrains at a point: rosette analysis; strength theories, stress concentration and fatigue; tor-sion and unsymmetrical bending of open and closed sections; inelastic, composite and curvedbeams; energy methods; shear deflections; and membrane stresses in shells. Graduate Staff
CE 522 Elastic Stability. Preqs: CE 521, MA 301, 405. 3(3-0) S. A study of elastic andplastic stability. The stability criterion as a determinant. The energy method and thetheorem of stationary potential energy. The solution of buckling problems by finite differ-ences and the calculus of variations. The application of successive approximations tostability problems. Graduate Staff
CE 523 Theory of Plates and Shells. Preqs: CE 313 or MAE 314, MA 511. 3(3-O) F.Bending theory of thin plates; geometry of surfaces and stresses in shells. Various methodsof analysis are discussed and illustrated by problems of practical interest. Graduate Staff
CE 524 Analysis and Design of Masonry Structures. Coreq: CE 427. 3(3—0). Theory anddesign of masonry arches, culverts, dams, foundations and masonry walls subjected tolateral loads. Graduate Staff
CE 525, 526 Matrix Structural Analysis I, II. Preq: (525): CE 425; (526): CE 326. 3(3-0)F,S. Matrix methods of stwctural analysis for digital computer solutions for general planeframes, trusses, and grids as well as general three-dimensional trusses and frames. Inclusionof effects due to prestrain, temperature, elastic stability functions, joint deformations, andsupport settlements. Introduction to finite element analysis of plane elasticity problems.Hulsey, Smith
CE 531 Structural Models. Preq: CE 427. 3(2 3) F. Dimensional analysis and structuralsimilitude, indirect and direct models, model materials and experimental techniques, in-dividual project in structural model analysis. Hulsey, Matzen, Zia
CE 534 Plastic Analysis and Design. Preq: CE 427. 3(3-0) S. Theory of plastic behavior of
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steel structures; concept of design for ultimate load and the use of lead factors. Analysis anddesign of components of steel frames including bracings and connections. Smith
CE 536 Theory and Design of Prestressed Concrete. Coreq: CE 427. 3(3-0) F. The principles and concepts of design in prestressed concrete including elastic and ultimate strengthanlyses for flexure, shear, torsion, bond and deflection. Principles of concordancy and lineartransformation for indeterminate prestressed structures. Application of prestressing t0tanks and shells. Mirza, Zia
CE (MSE) 541 Gravity Wave Theory 1. 3(3-0) S. (See marine science and engineering.)
CE 543 Hydraulics of Ground Water. Preq: CE 382 or 342 or equivalent. 3(3—0) F. Princi-ples of ground water hydraulics; theory of flow through idealized porous media; the flow netsolution; seepage and well problems. Kashef
CE 544 Foundation Engineering. Preq: CE 342. 3(3-0) S. Subsoil investigations; excava-tions; design of sheeting and bracing systems; control of water; footing, grillage and pilefoundations; caisson and cofferdam methods of construction. Graduate Staff
CE 548 Engineering Properties of Soils I. Preq: CE 342. 3(2-3) F. The study of soil proper-ties that are significant in earthwork engineering, including properties of soil solids, basicphysiochemical concepts, classification, identification, plasticity; permeability, capillarityand stabilization. Laboratory work includes classification, permeability and compactiontests. Kashef, Richardson
CE 549 Engineering Properties of Soils II. Preq: CE 548. 3(2-3) S. Continuation of CE548, including the study of compressibility, stress-strain relations and shear strengththeories for soil. Laboratory work includes consolidation and shear strength tests.Langfelder, Richardson
CE 551 Theory of Concrete Mixtures. Preq: CE 332. 3(3-0) F. A study in depth of thetheory of portland cement concrete mixtures including types and properties of portlandspecial cements; chemical reactions; brief examination of history of mixture design; detailedstudy of current design methods; properties of fresh and hardened concretes; strength—age-curing relationships; durability; admixtures; special concretes; production and quality con-trol. Mullen
CE 553 Asphalt and Bituminious Materials. Preq: CE 332. 3(2-3) F. A study in depth ofproperties of asphalts and tars for use in waterproofing and bituminous materials, andtheories of design of bituminous mixtures for construction and paving uses including typesand properties of asphalt cements, cutbacks, emulsions, blown asphalts and tars; brief ex-amination of historical developments; detailed study of properties and design of bituminousmixtures; and current research. Laboratory work includes standard tests on asphalts, tars,and road oils; design, manufacture and testing of trial batches; and current research tech-niques. Barnes, Mullen
CE 555 Highway and Airport Pavement Design. Preq: CE 406 or 443. 3(2-3) S.Theoretical analysis and design of highway and airport pavements with critical evaluation ofcurrent design practices. Barnes
CE (BAE, MB) 570 Sanitary Microbiology. Preq: MB 401 or equivalent. 3(2-3) S. Fundamental aspects of microbiology and biochemistry are presented and related to problems ofstream pollution, refuse disposal and biological treatment. Laboratory exercises presentbasic microbiological techniques and illustrate from a chemical viewpoint some of the basicmicrobial aspects of waste disposal. Chao
CE 572 Design of Water and Wastewater Facilities. Preq: CE 571. 3(3-0) S. Theory anddesign of water and wastewater treatment plants. Smallwood
CE 573 Unit Operations and Processes in Waste Treatment. Preq: CE 486; Coreq: CE571. 3(1-6) F. Unit operations and processes in water and wastes engineering, includingsedimentation, thickening, chemical coagulation, vacuum filtration, carbon adsorption,biological treatment, and special projects ‘ Chao, Galler
CE (NE) 574 Environmental Consequences of Nuclear Power. Preq: CI. 3(3-0) S. An examination of the environmental consequences resulting from the siting, construction and
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operation of nuclear power plants as well as the environmental consequences of alternativesto nuclear power. Fuel sources; fuel reprocessing; sources and treatment of solid, liquid, gas-eous wastes; the costs of minimizing wastes and the effects of rejected heat; beneficial usesof rejected heat; pertinent federal and state regulations are examined. Smallwood
CE 575 Civil Engineering Systems. Preq: MA 405. 3(3—0) S. An examination of civilengineering systems and their design optimization The systems to be studied include waterresources engineering, structural engineering, transportation engineering and construction.Galler
CE 576 Atmospheric Pollution Preq: Grad. or advanced undergrad. standing. 3(3-0) F. Asurvey of the problem of atmospheric pollution. Topics to be discussed include: pollutantsources; effects on man and other animals, vegetation, materials and visibility; meterological factors, air sampling; control devices; air quality and emission standards; and legal,economic and administrative aspects. Hauser
CE (BAE) 578 Agricultural Waste Management. 3(2—3) F. (See biological and agricultural engineering.)
CE 580 Flow in Open Channels. Preq: CE 382. 3(3 0) F,S. The theory and applications offlow in open channels, including dimensional analysis, momemtum-energy principle,gradually varied flow. high velocity flow, energy dissipators, spillways, waves, channel tran-sitions and model studies. Amein
CE (MSE) 581 Introduction to Oceanographic Engineering. Preq: CE 382. 3(3 0) F. Arigorous treatment of the engineering aspects of physical oceanography. The theory for thepropagation of waves, methods of wave forecasting and the analysis of wave spectra arepresented. The applications of physical oceanography to the design of marine and coastal in-stallations are shop n. Amein
CE 591, 592 Civil Engineering Seminar. 1(1 01 F,S. Discussions and reports of subjectsin cix il engineering and allied fields. Graduate Staff
CE 598 Civil Engineering Projects. 1-6 F,S. Special projects in some phase of civilengineering. Graduate Staff
CHEMISTRY
CH 101 General Chemistry I. Preq: None; MA 111 or equivalent strongly recommended.4(3-3) F,S,Sum. Fundamental chemical concepts of composition and stoichiometry; atomicstructure; bonding and molecular structure, including stereochemistry; chemical reactions;states of matter, including solutions. Should be followed by CH 103, 105, or 107.
CH 103 General Chemistry II. Preq: CH 101. 4(3-3) F,S,Sum. Designed as a terminalcourse and for students in curricula which do not require full-year chemistry courses beyondthe freshman level. Topics include acid-base reactions. homogeneous and heterogeneousequilibria, electrochemistry, and descriptive aspects of inorganic, organic, nuclear andbiochemistry.
CH 104 Experimental Chemistry. Coreq: CH 105. 1(0-3) F,S.Sum. Laboratory supplementto CH 105. Required for CH 105 students who plan to take additional chemistry courses.
CH 105 Chemistry Principles and Applications. Preq: CH 101. 3(3-0) F,S,Sum. A con-tinuation of CH 101, intended primarily for engineering students. Emphasis on introductorychemical thermodynamics, equilibrium, electrochemistry, chemical kinetics, and the ap-plication of basic chemical principles to the treatment of organic and inorganic systems. CH105 serves as prerequisite for additional chemistry courses only if supplemented by CH 104.
CH 106 Laboratory Techniques 1. Coreq: CH 101M. 1(0-3) F. For students majoring inchemistry to supplement CH 101 laboratory.
CH 107 Principles of Chemistry. Preq: CH 101 with a grade of C or better. 4(3-3) F,S,Sum.Continuation of CH 101 for students who plan to take a full-year course in advancedchemistry and for those desiring a more quantitative course than CH 103. Emphasizesdetailed quantitative aspects of stoichiometry, kinetics, equibrium and electrochemistry,and the treatment of chemical reactions in terms of acid-base concepts.
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CH 108 Laboratory Techniques II. Coreq: CH 107M. 1(0-3) S. For students majoring inchemistry to supplement CH 107 laboratory.
CH 111 Foundations of Chemistry. 4(3-2) F,S,Sum. Designed to acquaint the non-sciencemajors with the basic subject matter of chemistry and to indicate how this knowledge relatesto their professions. Selected chemical concepts are developed in depth with both fundamen-tal principles and practical consequences given nearly equal weight.
CH 220 Introductory Organic Chemistry. Preqs: CH 103 or 107, or CH 104 and 105. 4(3-3)F,S,Sum. Topics include alkanes and cycloalkanes, reactions of carbon-carbon multiplebonds, elimination and substitution reactions of alcohols and alkyl halides, aromatic com-pounds, carbonyl compounds, organic acids and derivatives, and organic bases.
CH 221, 223 Organic Chemistry I, II. Preq: (221) CH 107; (223) CH 221. 4(3 3) F,S,Sum.CH 221 and CH 223 cover the fundamentals of organic chemistry, including both aliphaticand aromatic compounds. CH 221 deals mostly with structure, stereochemistry, reactions,and mechanisms associated with a study of the hydrocarbons.
CH 315 Quantitative Analysis. Preqs: CH 103 or 107, or CH 104 and 105. [Credit notallowed for both CH 315 and 317.] 4(3-3) F,S,Sum. Fundamental principles and moderntechniques of chemical analyses. Topics include spectrochemical, electrochemical, andvolumetric methods of analysis, modern chemical instrumentation, and interpretation ofdata.
CH 317 Quantitative Analysis for Life Science Students. Preqs: CH 103 or CH 107 or CH104 and 105. (Credit not allowed for both CH 315 and CH 317.) 4(3-3) S. An introduction tomodern methods of qualitative and quantitative chemical analysis. Emphasis will be placedon clinical and biochemical techniques.
CH 331 Introductory Physical Chemistry. Preqs: CH 103 or 107, or CH 104 and 105; MA102 or 112. 4(3-3) F,S. For students whose mathematics background is not sufficient to meetCH 431,433 requirements, but who desire instruction on chemical principles above freshmanlevel.
CH 401 Systematic Inorganic Chemistry. Coreq: CH 431 or CH 331. 3(3 0) S. Studies oftheoretical principles and discussions of experimental synthetic, purification, and identification procedures pertaining to inorganic substances. The physical and chemical behavior of inorganic compounds is also discussed.
CH 411 Analytical Chemistry I. Preq: CH 434. 4(2-6) F. Includes the design, execution,and interpretation of quantitative chemical measurements. Chromatographic, precipitationand spectroscopic methods.
CH 413 Analytical Chemistry II. Preq: CH 411. 4(2—6) S. Methods of quantitative analy-sis based on solution chemistry, electrochemistry and reaction kinetics.
CH 428 Qualitative Organic Analysis. Preq: CH 223. 3(16) F,S. Introduction to thesystematic identification and separation of organic compounds by the application of bothphysical and chemical techniques. Infrared and nuclear magnetic spectroscopy, chemicalclassification tests, and the preparation of derivatives are used to acquaint the student withorganic research methods.
CH 431 Physical Chemistry I. Preqs: CH 107, MA 202, PY 203 or 208; Coreq: MA 301. 3(2-1) F,S,Sum. CH 431 and CH 433 provide an intensive study of physical chemical principles in-cluding states of matter, classical and statistical thermodynamics, physical and chemicalequilibrium, properties of solids and solutions, electrochemistry, reaction kinetics, kinetictheory, and transport properties. Arrangement of topics between courses may vary fromyear to year.
CH 433 Physical Chemistry II. Preqs: CH 431, MA 301. 3(2 1). F,S,Sum. (See descriptionunder CH 431.)
CH 434 Physical Chemistry 11 Laboratory. Coreq: CH 433. 2(0 6) S. A project orientedcourse to acquaint chemistry students with modern physical chemistry techniques.
CH 435 Physical Chemistry III. Preqs: CH 431, MA 301. 3(3-0) F. A continuation of CH431, emphasizing quantum mechanics, molecular structure and chemical bonding.
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CH (TC) 461 Introduction to Fiber-Forming Polymers. Preq: CH 223. 3(3-0) F. (See tex-tile chemistry.)
CH 490 Chemical Preparations. Preq: Three years of CH. 3(0-9) F,S,Sum. Library andlaboratory work in preparative chemistry. Synthetic procedures will be selected to illustrateadvanced methods and techniques in both inorganic and organic chemistry.
CH 491 Honors Chemistry. Preq: Admission to honors program or consent of department1-3 F,S. A special studies course for superior students pursuing chemistry studies in greaterdepth.
CH 493 Chemical Literature. Preq: Three years of CH. 1(1-0) F. A systematic intro—duction to the location and retrieval of information required for the solution of chemicalproblems.
CH 495 Special Topics in Chemistry. Freq: CI. 1—3 F,S. To serve needs not covered by ex-isting courses.
CH 499 Senior Research in Chemistry. Preq: Three years CH. Credits Arranged. 1-3F,S,Sum. Independent investigation of a research problem under the supervision of achemistry faculty member.
Selected 500-Level Courses Open To Advanced Undergraduates
CH 501 Inorganic Chemistry I. Preq: CH 433. 3(3-O) F. The study of modern inorganicchemistry from the point of view of the chemical bond, molecular structure, and spec—troscopy. The course is built upon several topics chosen from group theory, molecular sym-metry, molecular orbital and crystal field theories, electronegativity, solid state, magneticproperties, electronic adsorption, 0RD, CD, and MCD, Mossbauer, nmr, nqr, ESCA,photoelectron, and vibrational spectroscopies.
CH 503 Inorganic Chemistry II. Preq: CH 501. 3(3 0) S. This course is a continuation ofCH 501 and rests heavily upon the latter. Knowledge of physical methods of investigation isemployed in order to understand the basis and systematize the chemistry of representativeelements, transition metals (3d, 4d, 5d), lanthanides and actinides. Methods of synthesis arediscussed and reasons for their success given, and for these reasons areas of discussion arechosen from nonaqueous solvents, acids and bases, inorganic reaction mechanisms of impor-tance or contemporary interest, solid state reactions, coordination chemistry includingchelates and organometallic compounds, crystal field stabilization energy, Jahn-Teller andtrans effects, stabilization of valence states, and some bio inorganic chemistry.
CH 511 Chemical Spectroscopy. Preq: CH 433. 3(3-O) F. Theory, analytical applicationsand interpretation of spectra as applied to chemical problems. Major emphasis will be placedupon ultraviolet, visible and infrared spectra. Offered F 1980 and alt. years.
CH 515 Chemical Instrumentation. Preq: CH 431; Coreq: CH 411. 3(3—O) S. Basic elec-tronic components and circuits, the response of laboratory instruments, design and modifica-tion of typical electronic control and measurement systems. Emphasis will be placed on thetransducers and control elements utilized in chemical research.
CH 517 Physical Methods of Elemental Trace Analysis. Preq: CH 315 or 331 or CI. 3(3-0)F. The principles and applications of currently used methods of trace analysis are presented.Designed for students with little or no experience in trace analysis but with a strong interestin or need for analytical data at the trace level. Topics include pulse polarography, poten-tiometry, UV-Vis spectrophotometry, atomic absorption, emission spectrometry,fluorescence, neutron activation analysis, and spark source mass spectrometry.
CH 518 Trace Analysis Laboratory. Coreq: CH 517 or Cl. 2(0—6) F. The trace element con-tent of samples is determined by a variety of instrumental techniques including UV—Vis spec-trophotometry, fluorescence, emission spectrometry, atomic absorption, pulse polaro-graphy, and neutron activation analysis.
CH 521 Advanced Organic Chemistry I. Preqs: CH 223, 433 or 435. 3(3-O) F. Structure,stereochemistry and reactions of the various classes of hydrocarbons. The molecular orbitaltreatment of bonding and reactivity of alkenes, the conformational interpretation ofcycloalkane and cycloalkene reactivity, and the application of optical isomerism to the studyof reaction mechanisms will be emphasized.
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CH 523 Advanced Organic Chemistry II. Preq: CH 521. 3(3-0) S. An introduction to acid-base theory and mechanistic organic chemistry as applied to synthetically useful organicreactions.
CH 525 Physical Methods in Organic Chemistry. Preqs: CH 223 and 433 or 435. 3(3—0) S.Application of physical metbods to the solution of structural problems in organic chemistry.Emphasis will be on spectral methods including infrared, ultraviolet, nuclear magneticresonance, mass spectrometry, electron paramagnetic resonance, X-ray and electron diffrac—tion, and optical rotatory dispersion.
CH 531 Chemical Thermodynamics. Preqs: CH 433, MA 301. 3(3 0) F. An extension ofelementary principles to the treatment of ideal and real gases, ideal solutions, electrolyticsolutions, galvanic cells, surface systems and irreversible processes. An introduction tostatistical thermodynamics and the estimation of thermodynamic functions from spec-troscopic data.
CH 533 Chemical Kinetics. Preqs: CH 433, MA 301. 3(3-0) S. An intensive survey of thebasic principles of chemical kinetics with emphasis on experimental and mathematicaltechniques, elements of the kinetic theory, and theory of the transition state. Applications togas reactions, reactions in solution and mechanism studies. (Offered S 1979 and alt. years.)
CH 535 Surface Phenomena. Preqs: CH 433, MA 301. 3(3-0) S. An intensive survey of thetopics of current interest in surface phenomena. Formulations of basic theories are pre-sented together with illustrations of their current applications. (Offered S 1980 and alt.years.)
CH 537 Quantum Chemistry. Preqs: MA 301, CH 435, or PY 407. 3(3-0) S. The elements ofwave mechanics applied to stationary energy states and time dependent phenomena. Ap-plications of quantum theory to chemistry, particularly chemical bonds.
CH 539 Colloid Chemistry. Preq: CH 220, 315 or 331, or C1. 3(2 3) S. Theories, basic principles and fundamental concepts including preparation and behavior of sols, gels, emulsions,foams, and aerosols; and topics in areas of adsorption, Donnan equilibrium, dialysis andsmall-particle dynamics. Laboratory includes independent project studies in specializedareas. (Offered S 1979 and alt. years.)
CH 545 Radiochemistry. Preq: PY 410 or CH 431. 3(2-3) S. The applications of radioac-tivity to chemistry and the applications of chemistry to the radioactive elements, par-ticularly the transuranium elements and fission products. (Offered S 1980 and alt. years.)
CH (TC) 562 Physical Chemistry of High Polymers—Bulk Properties. 3(3-0) F. (Seetextile chemistry.)
CHEMICAL ENGINEERING
CHE 205 Chemical Process Principles. Preqs: CH 107, MA 201. 4(3 2) F,S. Engineeringmethods of treating material balances, stoichiometry, phase equilibrium calculations, ther-mophysics, thermochemistry and the first law of thermodynamics. Introduction to com-puters and a computer language for solving problems related to the course material. Felder
CHE 225 Chemical Process Systems. Preq: PY 208; Coreq: MA 301. 4(3—2). F,S. Processmeasurements of importance in chemical engineering: temperature, pressure, flow rate,level, concentration. Static calibration of measuring instruments. An introduction to processdynamics and control via theory and experiment. Marsland
CHE 301, 302 Elements of Chemical Engineering. Preq: (301) MA 212; (302) CHE 301.3(3-0) F,S. Principles including calculations involved in industrial processes and equipment.For students not majoring in CHE. Seely
CHE 311 Transport Processes I. Preqs: MA 301, PY 208, CHE 205. 3(3 0) ES. Momentumand heat transfer with emphasis on applications in chemical processing. Problems in thedesign of fluid flow systems and heat exchangers. Rousseau
CHE 315 Chemical Process Thermodynamics. Preqs: CHE 205, MA 301. 3(3-0) F,S. Thelaws of thermodynamics and their application to chemical engineering problems, both in
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theory and in practice. Criteria of equilibrium in physical and chemical changes. Behavior ofreal fluids, including mixtures. Hopfenberg
CHE 316 Thermodynamics of Chemical and Phase Equilibria. Preq: CHE 315. 3(3-0) S.Thermodynamics is the principal tool for systemati ktudy of chemical reaction equilibriaand phase equilibrium. Fugacity, activity and chemica. potential as methods for predictingthe effect of temperature, pressure, etc. on equilibrium compositions. Methods for measur-ing and estimating thermodynamics properties important to equilibrium calculation in realsystems. Hopfenberg
CHE 325 Introduction to Plastics. Preq: CH 103. 3(3-0) F,S. Survey of plastics andpolymers: types, applications, fabrication, processing and testing. Seely
CHE 327 Separation Processes I. Preq: CHE 311. 3(3 0) S. Applying principles oftransport phenomena to the unit operations of absorption, extraction, distillation, drying,filtration, etc. \i ith emphasis on design procedures and economic consideration. Rousseau
CHE 330 Chemical Engineering Lab 1. Preq: CHE 205', Coreq: CHE 311. 2(0-4). F.Laboratory experiments in unit operations that augment the theory and data of CHE 311,Transport Processes I, in the areas of momentum and heat transfer. An added emphasis is ontechnical report writing. Seely
CHE 331 Chemical Engineering Lab II. Preq: CHE 330: Coreq: CHE 327. 2(0 4) S. A con-tinuation of Chemical Engineering Lab I with emphasis on report writing and on the unitoperation of absorption, extraction, distillation, drying, etc. Seely
CHE 412 Transport Processes 11. Preq: CHE 327. 3(3-0) S. Momentum, heat and masstransport processes, with emphasis on CHE. Problems in fluid, heat and mass transfer.Ferrell
CHE 425 Process Measurement and Control I. Preqs: CHE 225, 327. 3(2-2) F. The con-tinuous control of typical chemical engineering processes including the techniques of feed-back, cascade, feedforxvard and interacting systems. Dynamics, stability, and control of heatexchangers, flow systems, distillation columns and chemical reactors. Helt
CHE 426 Process Measurement and Control II. Preq: CHE 425 or EE 435 or MAE 435.3(2 2) S. An extension of the theory and application of process control techniques to theanalysis of physical systems. Sampled data and nonlinear systems and an introduction to op-timum control techniques and adaptive control. Martin
CHE 432 Chemical Engineering Lab 111. Preq: CHE 431. 2(0—4) F,S. Projects in research,design or development in various areas of chemical engineering. Seely
CHE 446 Chemical Process Kinetics. Preq: CHE 315. 3(3-0) F. The characterization andmeasurement of the rates of homogeneous and heterogeneous reactions. The design andanalysis of chemical reactors.
CHE 451 Chemical Engineering Design. Preqs: CHE 315, 327, 432. 3(2-2) F,S. Chemicalprocess design and optimization. The interplay of economic and technical factors in processdevelopment, site selection, project design, construction and production management. Ap-plications of cost accounting. cost estimation for new equipment, measures of profitability.Marsland
CHE (BAE) 465 Introduction to Biomedical Engineering. Preqs: MA 202 or 212, PY 212or 221. 3(3-0) F. Engineering applications to biomedical problems such as flow in thecardiovascular and respiratory systems; transfer of thermal energy in and from warm-blooded animals; transport of materials through physiological tissues and membranes, andperformance of organ replacement and assist devices such as the artificial kidney and the in-traaortic ballon. Beatty
CHE 495 Seminar in Chemical Engineering. Preq: Senior standing. 1(10) F,S.Professional aspects and topics of current interest. Staff
CHE 497 Chemical Engineering Projects. Preq: Senior standing. 1—3 F,S. Introduction toresearch through experimental, theoretical and literature studies of CHE problems. Oral andwritten presentation of reports. Staff
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Selected 500—Level Courses Open To Advanced Undergraduates
CHE 511 Chemical Engineering Process Modeling. Preqs: CHE 311, CHE 327, MA 301.3(3-0) S. The application of the methods of mathematical analysis to the formulation andsolution of problems in transport phenomena, process dynamics and chemical reactionengineering. Felder
CHE 513 Thermodynamics I. Preq: CHE 315, 316. 3(3-0) F. An intermediate course in theapplication of thermodynamic principles to problems arising in the chemical process industries. Chemical reactions and phase separation operations are viewed from a ther-modynamic standpoint including consideration of their energy efficiencies. Beatty
CHE 515 Transport Phenomena. Preq: CHE 311, 327. 3(3—0) S. A theoretical study oftransport of momentum, energy and matter with emphasis on the latter two. The diffusionaloperations are introduced in the light of the theory. Marsland
CHE 517 Kinetics and Catalysis. Preq: CHE 446. 3(3-0) F. Rates of homogeneous andheterogeneous chemical reactions; experimental methods and mathematical techniques usedin the acquisition and analysis of rate data and the design of chemical reactors. Stahel
CHE 521 Mass Transfer Operations. Preq: CHE 327 or equivalent. 3(3-0) S. The theoryand practice of staged multicomponent mass transfer operations and continuous rateprocesses. Problems unique to specific operations such as extractive and azeotropic distilla-tion are discussed. Rousseau
CHE 523 Fluid Dynamics and Heat Transfer. Preq: CHE 311i 3(3-0) F. Convective heattransfer in chemical process equipment, such as heat exchangers, chemical reactors, distillation and extraction reboilers, etc, and fluid dynamics and heat transfer in multiphase, multicomponent and chemically reactive systems. Ferrell
CHE 525 Chemical Process Control. Preq: CHE 425. 3(3-0) S. The application of controltechniques to sampled data chemical process systems. Z-transform and state variablemethods for the determination of open loop and closed loop system responses and for the synthesis of controller algorithms. Hybrid computer simulation and control of on-line real timeprocesses. Ferrell
CHE (OR) 527 Optimization of Engineering Processes. Preqs: CHE 451 or OR 501,FORTRAN programming. 3(3-0) F. The formulation and solution of process optimizationproblems, with emphasis on nonlinear programming techniques. Computer implementationof optimization algorithms, and structuring of process models to increase computational efficiency. Felder
CHE 535 Engineering Economy in Air Pollution Control Systems. Preqs: MAE 409, (‘E576 or equivalent first course. 3(3—2) F. Design of equipment for the abatement of air pollu-tion; estimation of capital cost and operating expense; economic optimization under variouskinds of tax laws. Marsland
CHE 541 Cellulose Industries. Preq: Organic chemistry. 3(3-0) F. Methods of manufac-ture and application of cellulose chemical conversion products. Recent developments in thefield of synthetic fibers, film, lacquers and other cellulose compounds. Seely
CHE 543 Technology of Polymers. Preq: CH 223. 3(3-0) S. Concepts and techniques ofmacromolecule characterization. Structure, properties, fabrication technology and applications of commercially important polymers. Koros
CHE 561 Biomedical Engineering I: Fluid Flow and Heat Transfer. Preq: CHE (BAE)465 or equivalent background. 3(3-0) S. The physiology requisite to modeling and analysis ofmammalian systems, coupled with the engineering approach to the biomedical problems offlow of fluids (blood, lymph, air, etc.) in the body and thermal transport from the body sur-faces. Beatty
CHE (TC) 569 Polymers, Surfactants and Collodial Materials. Preqs: CHE 316, CH223. 3(3-0) F. Relationships between molecular structure and bulk properties of nonmetallicmaterials as applied in chemical engineering processes. Applications of surface and colloidchemistry and polymer science to product development and processes improvement.Hopfenbcrg
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CHE (TC) 570 Radiation Chemistry and Technology of Polymeric Systems. Preqs: CH221, 431. 3(3—0) S. Principles and practice of isotope and electron beam radiation treatment.Applications of high energy radiation in polymer chemistry and technology, including theuse of radiation to cross link and degrade polymers. Similarities and differences betweenradiation polymerization and photopolymerization. Stannett, Williams
CROP SCIENCE
CS 211 Crop Science. Preq: BS 100. 4(4 0) F,S. Fundamental morphological, physiologicaland reproductive features of crop plants and the management practices for economicalproduction. Emery, Fike
CS 214 Crop Science Laboratory. Preq: or Coreq: Any CS course. 1(0-2) F,S. (Can betaken only once for credit.) Evaluates methods of identifying and dealing with the problemsof growing and managing crop plants. Emery, Fike
CS 295 Special Topics in Crop Science. Freq: CS 211 or B0 200. 1-6 F,S,Sum. To be usedfor intensive or extensive study of specific crop science principles or production practices. Itmay also serve as a means for presenting crop science topics of current interest to non-majors. Emery
CS 312 Pastures and Forage Crop. Preqs: BS 100. SSC 200 recommended. 3(3—0) S.Production and preservation of the principal forage crops, with attention to the developmentand maintenance of pastures. Chamblee
CS 315 Turf Management. Preq: BS 100. 3(2 2) S. Production, utilization, and manage—ment of turf grasses. The gro“ th responses of different plant species to natural and imposedenvironmental factors. Interrelationships of climate, soil, hiotic factors, and plants are ex-amined in the field, laboratory, and classroom. Gilbert
CS 411 Environmental Aspects of Crop Production. Preq: BO 421. 2(2-0) F. The produc-tivity and quality of crops in relation to all environmental factors, including man. Disorderscaused by physical and biotic environmental stresses and the role of these environmental fac—tors in normal crop development are emphasized. Utilization and manipulation of the en-vironment for the continued improvement of crops are discussed. Patterson
CS 413 Plant Breeding. Preq: GN 411. 2(2—0) S. Discussion of reproductive systems ofhigher plants; the genetic basis for plant improvement and the selection, evaluation, andutilization of crop varieties. Emery
CS 414 Weed Science. Preq: CH 220. 413-2) F. Introduction to weed science covering prin-ciples and practices of cultural, biological, and chemical control. Chemistry, properties andeffects of herbicides on plants are studied. Weed identification and principles and practicesof application of herbicides and their safe use are covered. There are three parts of lecturecontent: introduction, history, fundamentals of weed growth, spread and control; a sectionon chemical herbicides: and a section on \\ eed control practices in crops and noncroplandareas. Worsham
CS (SSC) 462 Soil-Crop Management Systems. Preqs: CS 211, 414, SSC 341. 352. 3(2-3)S. (Sec soil science.)
CS 490 Senior Seminar in Crop Science. Preq: Senior in Crop Science or related field.1(1 0) S. The collection, organization. \\ ritten preparation, and oral delivery of scientific in-formation in Crop Science and related fields.
Selected 500-Level Courses Open To Advanced Undergraduates
CS 511 Tobacco Technology. Preq: BO 421 or equivalent. 3(3-0) S. A study of specialproblems concerned with the tobacco crop. The latest research problems and findings dealingwith this important cash crop will be discussed. Collins
CS 513 Physiological Aspects of Crop Production. Preq: BO 421. 3(3-0) S. Discussion willemphasize pertinent physiological processes associated with crops and crop managementsuch as plant growth, maturation, respiration and photoperiodism. Relationship of the en-vironment to maximum crop yields will be discussed. (Offered in S 1980 and alt. years.)Fike
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CS (HS) 514 Principles and Methods in Weed Science. Preq: CS 414 or equivalent. 3(2-2) S. Studies of the losses caused by the ecology of weeds, biological control basic concepts ofweed management, herbicide-crop relationships and herbicide development. Introduction togreenhouse and bioassay techniques and field research techniques. Monaco
CS (GN, HS) 541 Plant Breeding Methods. Preqs: GN 506, ST 511. 3(3-0) F. An ad-vanced study of methods of plant breeding as related to principles and concepts of in-heritance. Henderson, Wynne
CS (GN, HS) 542 Plant Breeding Field Procedures. Preq: CS (GN, HS) 541. 2(0-4) Sum.Laboratory and field study of the application of the various plant breeding techniques andmethods used in the improvement of economic plants. (Offered in Sum. by arrangement.)Graduate Staff
CS (GN) 545 Origin and Evolution of Cultivated Plants. Preq: CS (GN, HS) 541 or GN(ZO) 540. 2(2-0) S. Discussion topics include: mankind as a potential cultivator; man'sanatomy, physiology and alimentary needs; origins of cultivation; spread of agriculture interms of various theories; interactions of crops and environments with reference to cropevolution; special attributes of cultigens; modern aspects of evolution (breeding). (Offered S1980 and alt. years.) Lee
CS 591 Special Problems. Preq: CI. Credits Arranged. Special problems in various phasesof crop science. Problems may be selected or will be assigned. Emphasis will be placed onreview of recent and current research. Graduate Staff
COMPUTER SCIENCE
CSC 101 Introduction to Programming. 3(2-2) F,S. Understanding algorithms, programsand computers. Organization and characteristics of computers. Fundamental algorithmsassociated with computing. Data representation. Basic programming and program struc-ture. Debugging and verification of programs. Computer solution of numerical and non-numerical problems using one or more programming languages.
CSC 102 Programming Concepts. Preq: CSC 101. 3(3—0) F,S. The features available inhigh-level programming languages. The student develops good programming habits bywriting a variety of non-numerical application programs. Emphasis is on the global properties of programs in a block-structured language with list and string manipulation facilities.
CSC 111 Introduction to FORTRAN Programming. 2(2-0) F,S,Sum. An introductoryFORTRAN programming course for non-majors. Emphasis is on fundamental elements ofproblem-solving using the computer. Particular elements include: careful systematicdevelopment of algorithms; translation of algorithms into programs written in standardFORTRAN; documentation of programs, debugging, and testing; facilities of modern com-puter systems.
CSC 200 Introduction to Computers and Their Uses. (A student who has taken CSC 101or 111 may not receive credit.) 3(3-0) F,S. An introduction to electronic digital computers, in-cluding the parts of a computer, a step-by—step description of the processes which the computer goes through in performing its tasks, and description of several uses to which the com-puter is currently being put. Intended for non-technical students desiring knowledge of com-puter capabilities and limitations.
CSC 201 Basic Computer Organization and Assembly Language. Preq: CSC 101 0r CSC111. 3(3-0) F,S,Sum. This course covers basic computer capabilities, basic computer organiza-tion, central processing units, main memory, address structure, data representation, errorconditions, input, output and auxiliary storage devices, symbolic coding and assemblysystems, subroutines, and systems software.
CSC 202 Concepts and Facilities of Operating Systems. Preq: (‘SC 201 or equivalent.3(3 0) F,S. This course covers the history of operating systems, basic macro concepts, pro-gram management services, interrupt handling, memory addressing and allocation, in-put/output devices, data set characteristics and identification, data set access techniques,error handling, processing of data sets, space allocation for data sets, data set control anddisposition, and the basic characteristics and use of time sharing facilities.
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CSC 251 Principles of Programming—Fortran. Preq: CSC 111 or 102. 1(1-0) S. Theprogramming language Fortran and its applications to numerical computation and filemanipulation. Emphasis on features and restrictions which are unique to Fortran. Program-ming assignments which explore the language in depth (Grading S—NC).
CSC 252 Principles of Programming Cobol. Preq: CSC 101. 1(1-0) ES. Introduction tothe business-oriented programming language Cobol. Programming assignments covergeneral data processing, file maintenance and report generation. (Grading S-NC).
CSC 253 Principles of Programming Algol. Preq: CSC 102. 1(1—0) F‘. Algol 60 presentedas a theoretical construct and a practical programming language Extensions to Algol 60.Programming problems in a variety of applications areas. (Grading S—NC).
CSC 254 Principles of Programming—APE Preq: MA 405. 1(1-0) S. Advanced program-ming concepts in APL and their application to a wide variety of computing problems. TheAPL reference language and locally available APL hardware representations. (Grading S-NC).
CSC 255 Principles of Programming Snobol. 1(1-0) F. The syntax and semantics of thesymbol manipulation language Snobol 4. Applications of the language to programmingproblems in non-numeric areas. (Grading S-NC).
CSC 256 Assembly Language Programming. Preq: CSC 201. 2(2-0) S. This course isdesigned to give the student an understanding of the IBM 360/3/0 assembly language. Topicswill include: Basic programming concepts such as base register usage, looping, addressmodification; input-output using system macros; use of other system macros; subroutines;re—entrant coding; interrupt handling; and linking assembly language programs to higherlevel languages.
CSC 302 Introduction to Numerical Methods. Preqs: CSC 101 or 111, MA 201 or MA 212;Coreq: MA 202. 3(3-0) ES. Numerical computations with digital computers; floating pointarithmetic and implications of round off error. Algorithms and computer techniques for thenumerical solution of problems in: function evaluation; zeros of functions; interpolation;numerical differentiation and integration; linear systems of equations; curve fitting; solu-tions of non-linear equations; numerical solutions of ordinary differential equations.
CSC 311 Data Structures. Preq: CSC 102 and 201. 3(3-0) F,S. Fundamental algorithmsassociated with data structures. Topics are: linear lists including stacks, queues and deques;sequential and linked allocation of linear lists; circular lists, doubly-linked lists, arrays andorthogonal lists; trees including traversal of binary trees and binary representation of trees;lists and garbage collection; multilinked structures; dynamic storage allocation.
CSC 312 Computer Organization and Logic. Preqs: CSC 201, 322. 3(3-0) ES. Applicationof Boolean algebra to combinational circuit design problems. Sequential circuits. Organiza-tion and functional design of simplified computer components such as the memory unit, thearithmetic and logic unit and input-output devices. Architecture of computing systems.Functional characteristics of I/O devices, data channels, interrupt and priority systems.Microprogram control. Hardware-software tradeoffs and firmware.
CSC (E) 321 Computer Graphics. Preqs: MA 202 or 212 and CSC 101 or 111. 3(2-2) S. (Seeengineering, general courses.)
CSC 322 Applied Algebraic Structures. Preq: MA 405. 3(3-0) F,S. Naive set theory, orderand equivalence relations, functions, partitions, operations and congruences. Booleanalgebra, semi-group, group and graph theory. Logic of propositions, first order predicatecalculus, models for an axiomatic theory. Some applications and examples of these algebraicstructures selected from formal language description, data structures, file organization, in-formation retrieval, games, switching circuits, neural nets, sequential machines, artificialintelligence, syntactic structure of arithmetic expressions and theory of algorithms.
CSC 351 Principles of Programming—LISP. Preq: CSC 311. 1(1-0) F. The programminglanguage LISP and its application to the processing of general lists structures, with empha-sis on recursive programming. Assignments demonstrate the power and versality of LISP.(Grading S NC).
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CSC 401 Sorting and Searching. Preq: CSC 311. 3(3-0) F. Sorting and searchingprocedures and their implications for file structure design. On line and batch processingsystems.
CSC 405 Introduction to Systems Programs. Preqs: CSC 202, 256, 311. 3(3-0). F. Thiscourse is concerned with the functions, structure, problem areas, and history of developmentof assemblers, macro processors, loaders, linkage editors, interrupt handlers, and currentproduction-type operating systems, plus the effects of varied computer architecture onsystems programs, and specialized programming techniques used in constructing systemsprograms.
CSC 411 Introduction to Simulation. Preqs: MA 202, ST 371 or equivalent and program—ming language proficiency. 3(3-0) F,S. Introduces simulation concepts and methodology toCSC and other students. Modeling and computational techniques, Monte Carlo methods andinteractive simulation. Projects are developed in areas of student interest.
CSC 412 Introduction to Computability, Language and Automata. Preq: CSC 322. 3(3-0) RS. Sequential machines as abstractions of digital computers described by state-transition graphs. Sequential machine as language acceptors and as the finite control of aTuring machine. Chomsky classification of languages and machines. Universal Turingmachines and the halting problem. Church’s thesis. Recursive functions. Heuristic argumentthat a function is recursive if and only if it is Turing computable. The semi-group wordproblem and tree searching algorithm. Applications to artificial intelligence, perceptronsimulation, game playing, syntactic analysis algorithms.
CSC 421 Computer Systems for Management. Preq: CSC 311. 3(3 0) F. Management in-formation systems (MIS). The data base approach. Characteristics of successful systems anddimensions of system evolution and evaluation. Models versus modeling in M18 design. Amodel of information flow and its economics. Profitability and risk analysis in corporatefinancial systems. Production/inventory control through MIS. Operations research tech-niques for MIS development. Management’s MIS consultant. The general purpose MIS.Human factors in (l< ~,ign and implementation of the new company MIS.
CSC (MA) 427 Introduction to Numerical Analysis I. Preqs: MA 301 or 312 andprogramming language proficiency. 3(3-0) F. For undergraduate students in any departmentwho wish to learn the theory and practice of computational procedures using a digital com-puter. Topics include: approximation of functions by interpolating polynomials; numericaldifferentiation and integration; solution of systems of ordinary differential equations in-cluding both initial value and boundary value problems. Computer applications andtechniques.
CSC (MA) 428 Introduction to Numerical Analysis 11. Preqs: MA 405 and programminglanguage proficiency. 3(3-0) S. For students who wish to learn computational procedures using digital computers. Topics include: solution of linear and nonlinear equations; matricesand eigenvalue calculations; orthogonal polynomials and Gaussian quadrature; curve fittingand function approximation by least squares; smoothing formulas; minimax approxima-tions. [CSC (MA) 427 is not a prerequisite]
CSC 431 Information Retrieval. Freq: CSC 311. 3(3-0) S. Organization and retrieval of in-formation in natural language form. Analysis of information content by statistical, syntacticand logical methods. Automatic clustering and statistical association methods. Dictionaryconstruction and utilization. File organization and retrieval techniques for text processingsystems. Evaluation of retrieval effectiveness. Applications to both document retrieval andquestion answering systems.
CSC 432 Introduction to Digital Signal Processing. Preqs: CSC 302, ST 371, and MA405. 3(2-2). Use of digital computers in the processing of analog signals. The uses ofoperational amplifiers in SAH, DAC, and ADC’s and other data acquisition devices. The dis-crete Fourier transform, digital filters and other algorithms used in processing time series.
CSC 462 Computing for the Social Sciences. Preq: ST 311 or equivalent. 3(3-0) F,S. To ac-quaint the social scientist with the information processing capabilities of a computer. Exam—ples and problems from the social sciences. Topics include: a higher level programming
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language, procedures for accessing statistical packages and other library routines, and datamanagement using disks and tapes. (CSC majors may not receive credit.)
CSC 495 Special Topics in Computer Science. Preq: CI. 1-6 F,S. Used for the followingtypes of study: readings in the literature of computer science, introductory research projects,major computer programming projects, seminars, or new course development. Work may bedone in any CSC area such as software, hardware utilization, programming languages,numerical methods or telecommunications.
CSC 499 Undergraduate Research in Computer Science. Preq: CI. 1-6 F,S. Independentinwstigation of a research problem under faculty supervision.
Selected 500-Level Courses Open To Advanced Undergraduates
CSC 504 Application of Linguistic Techniques to Computer Problems. Preq: CSE 502.3(3-0) S. Semiotics and programming languages. Comparison of semantic theories. Represen-tation, classification and interpretation of scenes and other multi-dimensional illustrations.Design of a formal language for describing two-dimensional geometric figures, such asfloucharts, chemical structures and logic diagrams. Characterization of programminglanguages according to the theory of transformational grammar.
CSC 532 Artificial Intelligence II. Preqs: CSE 511, course in mathematical logic. 3(3-0) S.A rigorous approach to artificial intelligence emphasizing pattern recognition, theorem prov—ing, game playing, learning and heuristic programming. Students will be assigned computerprojects illustrating theoretical concepts introduced in lecture.
CSC (MA) 582 Special Topics in Numerical Solution of Linear Algebraic Equations.Preqs: MA 405 or equivalent and a knowledge of computer programming. 3(3-0) S. Amathematical and numerical investigation of direct iterative and semi-iterative methods forthe solution of linear systems Methods for the calculation of eigenvalues and eigenvectors ofmatrices.
CSC (MA) 583 Special Topics in the Numerical Solution of Ordinary DifferentialEquations. Preq: Knowledge to the level of CSC 427. 3(3—0) S. Numerical methods for initialvalue problem including predictor-corrector, Runge—Kutta, hybrid and extrapolationmethods; stiff systems; shooting methods for two-point boundary value problems; weak, ab-solute and relative stability results.
CSC (MA) 584 Special Topics in the Numerical Solution of Partial Differential Equa-tions. Freq: Knowledge to the level of CSC 427-428. 3(3-0) F. Numerical methods for the solu-tions of parabolic, elliptic, and hyperbolic partial differential equations including stabilityand convergence results.
CSC (OR) 585 Graph Theory. Preq: MA 405. 3(3-0) F. Basic concepts of graph theory.Trees and forests. Vector spaces associated with a graph. Representation of graphs by binarymatrices and list structures. Traversability. Connectivity. Matching and assignmentproblems. Planar graphs. Colorability. Directed graphs. Applications of graph theory withemphasis on organizing problems in a form suitable for computer solution.
CSC 595 Special Topics. Preq: CI. 1—6 F,S. Topics of current interest in computer sciencenot covered in existing courses.
COMPUTER STUDIES
CSE 452 through CSE 45.0 are fast paced one credit courses that are abbreviated fromregular J-credit undtrgraduaté courses on this campus. They are structured primarily forstudtnts with a bachelor's degree in one oft/u quantitative sciences, but with little computerbackground. Somc proficiency in a high level programming language is assumed.

CSE 452 Assembly Language and Basic Computer Organization. Preqs: Higher levelprogramming language and consent of the instructor. No degree credit for Computer Scienceor Computer Studies majors or anyone having received credit for CSC 201 or CSC 256. 1(1-0)F. Basic computer capabilities, basic computer organization, central processing units, mainmemory, addressing techniques, data representation, error conditions, input, output, sym-bolic coding, and subroutines.
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CSE 453 Data Structures. Preqs: Higher level programming language and consent of theinstructor. Coreq: CSE 452 or equivalent. No degree credit for Computer Science or Com-puter Studies majors or anyone having received credit for CSC 311. 1(1-0) F. An introductionto data structures and the fundamental algorithms associated with their use. Topics con-sidered include: linear lists including stacks, queues, and deques. Sequential and linkedallocation of linear lists. Circular lists, arrays and orthogonal lists. Trees. Garbage collection.Dynamic storage allocation.
CSE 454 Computer Organization and Logic. Preqs: CSE 452 or equivalent and CI. Nodegree credit for Computer Science or Computer Studies majors or anyone having receivedcredit for CSC 312. 1(1-0) S. Application of Boolean Algebra to combinational circuit designproblems. Sequential circuits. Organizational and functional design of simplified computercomponents such as the memory unit, the arithmetic and logic unit and input-output devices.Architecture of computing systems. Functional characteristics of I/O devices, data channels,interrupt and priority systems, microprogram control. Hardware software tradeoffs andfirmware.
CSE 455 Applied Algebraic Structures. Preqs: MA 201, higher level programminglanguage and consent of the instructor. No degree credit for Computer Science or ComputerStudies majors or anyone having received credit for CSC 322. 1(1-0) F. Mathematical reasoning, sets, binary relations on sets, equivalence relations and partitions, functions, countingtechniques, analysis of algorithms, infinite sets, countable and uncountable sets, cardinalarithmetic. Some examples and applications of these algebraic structures are selected fromformal language theory, file organization, information retrieval, switching circuits, sequential machines, and artificial intelligence.
CSE 456 Introduction to Computability. Preqs: CSE 455 or equivalent and consent of theinstructor. No degree credit for Computer Science or Computer Studies majors or anyonehaving received credit for CSC 412. 1(1-0) S. Sequential machines as abstractions of digitalcomputers described by state-transition graphs. Universal Turing machines and the haltingproblem. Church’s thesis. Chomsky classification of languages and machines.
CSE 457 Electric Circuits. Preqs: MA 202, PY 208, B average in mathematics and physics.No degree credit for electrical engineering or computer studies majors or anyone havingreceived credit for EE 201, 202, 331, 332. 1(1—0) F. Circuit parameters, laws and theorems,transient analysis, and transformer principles. The course will meet three hours each weekfor the first five weeks of the semester.
CSE 458 Electronic Circuits. Preq: CSE 457. No degree credit for electrical engineering orcomputer studies majors or anyone having received credit for EE 314. 1(1—0) F. Diodes, transistors, circuit models, operational amplifiers, frequency response, latches, data conversion.This course will meet three hours each week for the middle third of the semester.
CSE 459 Linear Systems. Preqs: CSE 458, B average in physics. No degree credit for elec-trical engineering or computer studies majors or anyone having received credit for EE 301.1(1-0) F. Signals, transfer functions and time response, stability. This course will meet threehours each week for the final five weeks of the semester.
Selected 500-Level Courses Open To Advanced Undergraduates
CSE 501 Design of Systems Programs. Preqs: CSC 311, 312 (CSC 301 recommended). 3(3-0) F. Review of batch process systems programs, their components, operating characteristics, user services and their limitations. Implementation techniques for parallel processing of input-output and interrupt handling. Overall structure of multiprogramming systemson multi-processor hardware configurations. Details on addressing techniques, core manage—ment, file system design and management, system accounting, and other user-related ser-vices. Traffic control, interprocess communication, design of system modules, and interfaces.System updating, documentation and operations.
CSE 502 Computational Linguistics. Preq: CI. 3(3—0) F. Natural language processing bycomputer. Finite-state, context-free, context sensitive and transformational grammars. Parsing mechanisms including augmented transition networks. Analysis of complex Englishsentences. Question-answering systems.
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CSE 505 Design and Analysis of Algorithms. Preq: CSC 311 or CSE 453. 3(3-0) F. Studyof techniques for the design of algorithms. Complexity and analysis of algorithms. Study ofalgorithms for certain classical problems that include sorting, searching, graphs, numericalalgorithms and pattern matching.
CSE 506 Digital Systems Architecture. Preq: EE 340 or CSC 312 or CSE 454. 3(3-0) S.Digital systems architecture is the middle ground on which the interests of software,hardware and firmware come together. Among the topics considered are: architecturaldescriptions, storage systems, I/O systems, stack machines, and parallelism. The structureof digital systems implementation will also be considered as it relates to architecture.
CSE 510 Software Engineering. Preqs: CSC 311 and CSC 322 or CSE 453 and CSE 455 orequivalent. 3(3-0) F. The course will introduce the principles and methods for the design,coding, and validation of software systems. Among the topics covered are: software designtechniques, programming methodology, program testing, proofs of program correctness,software reliability, and software management.
CSE 511 Artificial Intelligence. Preq: CSC 311. 3(3-0) F. Definition of heuristic versusalgorithmic methods, rationale of heuristic approach, description of cognitive processes. Ob-jectives of work in artificial intelligence, simulation of cognitive behavior. Heuristicprogramming techniques. Survey of examples from representative application areas. Themind brain problem and the nature of intelligence. Individual projects to illustrate basicconcepts.
CSE 512 Metaprograms. Freq: CSC 311 (CSC 412 recommended). 3(3 0) S. This course isintended to provide a detailed understanding of the techniques used in the design and im-plementation of compilers. Introduction to formal grammars and relations concerning agrammar. Detailed study of algorithms for lexical scanners, top-down recognizers, bottom-up recognizers for simple precedence grammars, operator precedence grammars, high orderprecedence grammars, and bounded-context grammars. Runtime storage organization for acompiler including symbol tables, internal forms for source programs, semantic routines,error recovery and diagnostics, code generation and optimization, and interpreters.
CSE 522 Formal Languages and Syntactic Analysis. Freq: CSC 412 (CSC 512 recom—mended). 3(3-O) F. Detailed study of formal languages and their relation to automata:languages and their representation, grammars, finite automata and regular grammars,context free grammars and pushdown automata, type 0 grammars and Turing machines,the I-lalting Problem, context-sensitive grammars and linear bounded automata, and opera-tions on languages.
CSE (MA) 529 Numerical Analysis I. Preqs: MA 405, MA 511 or equivalent. 3(3-0) F.Theory of interpolation, numerical integration, iterative solution of non-linear equations,numerical integration of ordinary differential equations, matrix inversion and solution ofsimultaneous linear equations.
CSE (MA) 530 Numerical Analysis II. Preq: CSC (MA) 529. 3(3-0) S. Least squares dataapproximation, expansions in terms of orthogonal functions. Gaussian quadrature,economization of series, minimax approximations, Pade's approximation, eigenvalues ofmatrices.
CSE (MA) 536 Theory of Sequential Machines. Preq: CSC 412 or grad. standing. 3(3-0)F. Sequential machine identification experiments. Finite-Memory machines. Special classesof machines. Decomposition of sequential machines. Linear sequential machines. Sequentialrelations of finite-state machines.
CSE (MA) 537 Theory of Computability. Preq: CSC 412 or grad. Standing. 3(3-0) S. Theconcept of effective computability. Turing machines. Primitive recursive functions. The 2(-operator. u—recursive functions. Godel numbering. Equivalence of Turing machines and u-recursion. Undecidable predicates. Universal Turing machines. Other formulations of theconcept of effective computability.
CSE 542 Database Management. Preq: CSC 431. 3(3—0) F. The course will cover the fun-damentals of the area of database management. Basic topics will include: General architecture for database management systems; current data models such as network, relational,hierarchical; security and integrity: discussion of current implemented systems.
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CSE (OR, IE) 562 Advanced Topics in Computer Simulation. Preqs: ST 421 orequivalent; or grad. standing. 3(3-0) S. Basic simulation methodology; general principles ofthe Monte Carlo method: random number generation, accuracy, variance reduction methods.classicial applications in mathematics and physics; simulation of queueing systems; develop-ment of a research problem in depth where computer simulation is required 1) to provide insight through experimentation with a model, 2) to provide approximate answers and practical solutions, and 3) to test the model and the solutions.
CSE 571 Data Transmission/Communications. Preqs: CSE 454 or CSC 312 or EE 340;CSE 459 or EE 301. 3(3-0) S. Deals with the principles and techniques of moving digital datathrough transmission facilities. To be covered: digital information representation; charac-teristics of channels; modulation and demodulation (MODEM) techniques; error detectionand correction; line control procedure; circuit, message and packet switching; multiplexorsand concentrators.
CSE 572 Computer Communications. Preq: CSC 312 or EE 340 or CSE 454. Coreq: Baverage in technical subjects. 3(3-0) F. The purpose of this course is to enable the student tounderstand the principles, the control and operations, and the potential of computer com—munication systems; to present techniques for topological design and analytic modeling ofsuch systems; and to provide the foundation for more detailed studies and research. Thecourses are self-contained and focus on practical applications of state of—art techniques.
CSE 574 Real Time Computer Systems. Preq: CSC 405 or CSE 501. 3(3 0) Alt. S.Hardware and software characteristics of computer systems designed to meet specificresponse time requirements are studied. Topics include allocation of system resources in-cluding processor memory, disk, support I/O devices; synchronous and asynchronous eventscheduling; effect of interrupts; static and dynamic priorities; implementation of queues;measurement of performance, especially scheduling and response accuracy.
CSE 591 Special Topics in Computer Studies. Preqs: B average in technical subjects andCI. 3(3-0) F,S. Topics of current interest in computer studies not covered in existing courses.Graduate Staff
DESIGN FUNDAMENTALS
(Also see Design.)
DF 101, 102 Environmental Design I, II. Preq: (DF 102) 101. Available to School ofDesign students only; this restriction may be waived by Dean and Program Director. 6(0 9)PS Introduction to the design disciplines and programs of the School of Design. A studiocourse examining the techniques and attitudes for dealing with identification, solution andevaluation arising from the design of physical artifacts in the natural and man—made en-vironment. The acquisition of languages and skills appropriate to these studies.
DF 285 Environmental Design Studio for General Undergraduates. Preq: Sophomorestanding. This course is not open to School of Design students. 3(0—6) F,S. A studio structuredinvestigation of participant-context relationships as they help to determine the design ofphysical objects. Work involves the construction of various perceptual and conceptual simu-lations and/or models. Course places major stress on self-discovery and development.
DF 400 Advanced Design Studio. Preq: DE 102. Open only to School of DesignStudents Restriction waived at discretion of Dean and Program Director. 6(0-9) F,S. Studiooffering upper level undergraduates the opportunity to intensively study fundamentaldesign issues (form, color, structure, proportion, scale, etc.) in a studio mode. Course may heused to partially satisfy studio requirement in all undergraduate programs in school.
DF 485 Design Studio for Non-Design Undergraduates. Preq: Junior standing. Notopen to School of Design Students. 3(2 3) F,S. The course is intended to enrich the un-dergraduate program of students desiring some contact with the “studio" course structure ofthe School of Design. Design problems will be addressed in the studio milieu; the content ofthe problems will be drawn as much as possible from each student’s major field of un-dergraduate studies.
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DESIGN
(Also see Architecture, Design Fundamentals, Landscape Architecture, Product Design, Ur-ban Design, Visual Design.)
DN 141 History of Design I. Open to University students on a space available basis. 3(3—0)F. A critical study of the related design fields from prehistoric to early Christian times withreference to the social, political and technological movements which affected theirdevelopment.
DN 142 History of Design 11. Open to University students on a space-available basis. 3(3-0) S. A critical study of the related design fields from early Christian to modern times withreference to the social, political and technological movements which affected theirdevelopment.
DN 221 Introduction to Environment and Behavior for Designers. Credit in both DN221/231 and DN 232 is not allowed. Students must concurrently enroll in DN 221 and 231.3(3 0) RS. An introductory integration of behavioral and environmental information,emphasizing a basic understanding of human behavior, natural systems, and their relationto environmental design. Examined is the impact of people and their artifacts on naturalsystems, and the impact of natural systems on people and their artifacts. Humane,ecologically sound utilization of these relations is explored.
DN 222 Human Perception and Behavior for Designers. 3(3-0) S. Course examines thelinkages among perception, cognition and behavior with a strong emphasis on the perceptualmechanisms of humans, especially the eyes and ears. Also deals with the cognitive organiza-tion of perceptual information, its relation to language, society and culture and isolatedhuman behavior at the micro and macro levels.
DN 231 Introduction to Environment and Behavior for Designers. (See DN 221.1
DN 232 Introduction to Natural Systems and the Built Environment. Credit in both DN221/231 and DN 232 is not allowed. 3(3-0) F,S. This course is an introduction to naturalsystems and their integration into environmental design processes. Historical and presentrelationships between people and the physical environment are examined. Natural systemsare analyzed as a foundation for environmental design decisions and ecologically soundhabitation systems are explored.
DN 251 Principles of Architectural Structures. 3(3-0) F,S. Development of the principlesof structural behavior. A survey of structural systems, both natural and man made, with anemphasis on a qualitative examination of the forces, influences or purposes to which theyrespond.
DN 252 Environmental Responses in Design. 3(3-0) S. An introductory study in formseen as a response between man and the natural environment. The morphologicalrelationship between material properties and environmental energies and their dual impacton the shape of the built artifact is investigated.
DN 253 Basic Environmental Systems. 3(2-2) RS. Natural and man made laws as ap-plied to buildings and their various applications to lighting, heating, cooling, ventilation,plumbing. vertical transportation and sound.
DN 254 Architectural Materials and Construction Systems. 3(2—2) F,S. Development ofthe concept of building as an environmental control and response mechanism. A descriptionof environmental and use factors upon which the science of building construction is based.An investigation of basic building materials, their properties, processes of production andprincipal systems of enclosure, consideration also given to economic factors and legalcontrols.
DN 255 Contemporary Manufacturing Processes I. 3(3-0) F. Introduction to massproduction processes and their influences on design. Emphasis is placed on material searchand process selection in relation to form, function, human factors, finishes and joiningmethods. An analysis of paper, wood and metal manufacturing processes utilized in theproduction of mass-produced products.
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DN 256 Contemporary Manufacturing Processes II. 3(3-0) S. Introduction to massproduction processes and their influences on design. Emphasis is placed on material searchand process selection in relation to form, function, human factors, finishes and joiningmethods. An analysis of plastics and rubber and their specific manufacturing processesutilized in the production of mass-produced products.
DN 257 Landscape Materials and Construction I. 3(2-4) F. An option for those studentswishing to concentrate on the use of materials in small scale physical design. The course willconcentrate on the properties of materials in design and construction techniques Exercisesin design will stress the implementation and use of materials for particular situations.
DN 258 Landscape Materials and Construction II. 3(2—4) S. A continuation of DN 257with an emphasis on material use and construction techniques; the development of construc—tion documents; project organization and control and professional office organization willalso be covered.
DN 261 Design Methods. 3(3-0) F. Description, comparisons, and testing of methodsavailable in design with emphasis on problem-solving techniques.
DN 349 Historic Architecture Research. Preq: DN 141/142. 3 F,S. Research and therecording of sites, monuments, buildings or artifacts of historical interest.
DN 351 Architectural Structures I. Preq: or Coreq: DN 251. 3(3 0) F. An introduction toforce systems, quantitative treatment of equilibrium conditions; analysis of forces intrusses, frames and beams; behavior of materials: stress-strain diagrams, ductility, brit-tleness, creep; mechanics of areas; column behavior; stresses and deflection in beams.
DN 352 Architectural Structures II. Preq: DN 351. 3(3 0) S. Selection of structuralsystem and design of structural elements in wood, steel, concrete and aluminum.
DN 411 Advanced Visual Laboratory. Preq: DF 102, Sophomore standing, may be takenfor a maximum of 12 credit hours. 24 F,S. Continuation, on an advanced level, of the ac-tivities encountered in Design Fundamentals that relate to the major design areas in theSchool of Design. Activities involve study of visual communication skills in areas ofsculpture, life drawing, graphics, painting, photography. The student elects instructor andarea(s) of activity.
DN 413 Geometry for Designers. Preq: DF 102. 3(2-3) F,S. An opportunity to explore andexamine geometry and geometrization as applied to the various fields of physical design.Limited mathematical and drawing skills needed.
DN 414 Color and Light Laboratory. Preq: DF 102. 3(2-2) F.S. A course dealing with thephysical and perceptual nature of color. It will be one-third lecture, one third studio and one-third discussion-seminar. Its purpose is to develop color awareness, sensitivity and skills invisual communication with color as a designer’s tool.
DN 415 Visual Design Materials and Processes I. Preq: DF 102. 3(2-2) F. Introduction tobasic tools and materials of visual design, packaging, typography and layout. The course willacquaint the student with mass production of two- and three—dimensional visual designs,packages and display techniques.
DN 416 Visual Design Materials and Processes 11. Freq: DF 102. 3(2-2) S. Introductionto basic tools and materials of visual design, packaging, typography and layout. The coursewill acquaint the student with mass production of two- and three-dimensional visual designs,packages and display techniques.
DN 417 Typography I. Preq: DF 102. 3(2-2) F. Preliminary investigation into the uses oftypography as a communications medium. Problems based on single sheet solutions, usingboth single and composite imagery and including such projects as posters, announcements,advertisements, and covers; type specification; and copyfitting.
DN 421 Environmental Cognition for Designers. Preq: DN 221/231 or DN 222. 3(3-0) F.A basic model of cognitive processes is examined, providing a framework for a lengthy ex-ploration of cognitive imagery. This commences with body imagery and images of self, moving from there to developmental images of home, school, neighborhood and city. Mature imagery of similar things is studied, concluding with a model of the micro-genetic developmentof environmental imagery useful in design decision making.
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DN 423 Spatial Cognition for Designers. Preq: DN 221/231 or DN 222. 3(3-0) F. Thehistory of the concept of space in the Western world is examined as a foundation from whichto look at how humans cognize space. A child developmental perspective is emphasized, but amodel of spatial cognition in the adult is described. The relation of spatial to environmentalcognition is treated.
DN 424 Social Factors Analysis in Design. Preq: DN 221 231 or 222. 3(2—4) S. The courseintroduces the student to human analysis techniques which can be applied to landscapearchitectural design. Interaction theory, neighborhood theory, social design policy and userpreference approaches will be presented.
DN 430 Site Planning. Preq: DN 221 231 and CY 120/110 or GY 101/110 or SSC 205. 3(2—2) ES. Introduction into the technical operations and environmental landscape controls onproject scale developments. The course covers site analysis, road alignment, gradinghydrologic control, sedementation control and related problems of land development.
DN 431 Natural Environment Analysis. Preq: DN 221 231 or DN 232. 3(3-0) F. Course inthe theory and methods of landscape description, assessment and analysis of natural en-vironments. Environmental science applications are described in relationship to land plan-ning and management.
DN 432 Environmental Assessment and Design Field Workshop. Preq: DN 221/231 orDN 232. 3 Sum. This summer field workshop is a hands-on experience concerned with theassessment of natural systems and their utilization in the active manipulation of the en-vironmental setting Experiments relating to alternative decentralized energy systems,energy conservation methods, and low technology, ecologically sound site support systemswill be designed and executed.
DN 441 Origins and Development of Contemporary Architecture. Preq: DN 141, 142 forDesign students only. Others: Junior standing. 3(3-0) F,S. A survey and critical examinationof modern architecture from its origins in 19th century philosophy and technology to themost recent developments in world architecture. The work of significant architects are ex-plored through lectures and slide presentations.
DN 443 Landscape History: From the Ice Age to the Present. Preq: DN 141, 142. 3(3-0)F. The landscape designer deals with a landscape that has been shaped by man for the pastfifteen or so thousand years. What has been the nature of man's agency? How extensive havethe changes he has wrought been? Course examines in depth the landscape impacts of agri—culture, commerce and industry attempting to establish the context within which thelandscape designer operates.
DN 444 History of Landscape Architecture. Preq: DN 141, 142. 3(3-0) F. The history ofman's deliberate and conscious attempts to design the landscape is examined, beginning witha view of the efforts and results of primitive man. Ancient, medieval and Renaissance workis examined in garden and urban design to set the stage for the explosion of professional ac-tivity that followed. The work of Frederick Law Olmsted is examined in detail.
DN 445 Aesthetics and Design. Preqs: DN 141 or DN 142. 3(3-0) F. An examination of theidentity, nature, and function of aesthetic experience, cognition, and action as related to thedesign disciplines and reflected in designed artifacts.
DN 447 Architecture History Seminar. Preq: DN 141, 142. 3(3-0) F,S. Presentations anddiscussions of specific areas in architectural history and allied design fields.
DN 451 Illumination. Preq: DN 253. 3(1-4) S. Design of illumination systems for interiorspace. Model simulation of alternative lighting schemes.
DN 452 Climate Control Systems and Design. Freq: DN 253. 3(1-4) F. Mechanical andnon-mechanical systems for heating, cooling, ventilating interior of building with emphasison energy conscious design.
DN 453 The Systems Approach to Building. Preq: DN 254. 3(3-0) S. An examination of atotally integrated process of programming, designing, constructing and evaluating buildingsor larger environmental units. The history of industrialized building and case studies ofsignificant systems building efforts of recent years will be investigated. Included will be anassessment of the future potentials of the systems approach and the designer’s role.
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DN 462 Predictive Techniques, Predesign Methods, and Programming. Preq: DN 261.3(3-0) S. Problem solving, research methods, programming, games, graph theory and theirapplications to design.
DN 491 Special Seminar in Design. 1—3 F,S. Seminars on subjects of current interest indesign which are presented by persons not part of the regular faculty.
DN 492 Special Topics in Design. 1-3 F,S. Topics of current interest to the programs inthe School of Design offered by faculty in the School. Courses offered under this number arenormally used to develop new courses.
DN 493 Mini-Course in Design. 1 2 ES. Seminars, workshops and lectures which bynature of their subject matter, focus or method of instruction do not fit the semester model.
DN 494 Internship in Design. Preq: Junior Standing. Approval of program director. Max.6 cr. hrs. 3-6 F,S. Supervised field experience in professional offices and organizations whoseactivities are related to the programs of the School of Design.
DN 495 Independent Study in Design. Preq: Junior Standing. Max. 6 cr. hrs. Approval ofprogram director and core chairman. 1-3 F,S. Special problems in various aspects of designdeveloped under the direction of a faculty member on a tutorial basis.
ENGINEERING (General)
E 101 Engineering Graphics I. 2(0-3) F,S. Graphical representation and solution ofspatial problems. Emphasis is on development of logical and analytical approaches toproblem solution. Conventional methods of graphically describing size and shape in therepresentation of basic mechanical elements. Practical engineering drawing applications areutilized. Course is taught using Self-Paced Instruction.
E 120 Engineering Concepts. Not open to jrs. and srs. in Engineering. 3(2—1) F,S. Studentsare involved in realistic freshman design projects. History, fields and functions of engineer-ing, case studies, computational skills, and societal problems are covered. Staff
E 20] Spatial Relations and Vector Applications. Preq: First courses in graphics andphysics. 3(2-2) S. Spatial representation of points, lines, and planes and the determination ofthe lengths, sizes, and angles that exist between these elements, with the application of thesestudies to vector systems. Webb
E 207 Engineering Graphics II. Preq: E 101. 2(1 3) ES. Presentation of engineering datafor use in the manufacturing process. Production dimensioning, detail and assembly produc-tion drawings, and free-hand sketching are covered. Special emphasis on sketching. Webb
E 220 Engineering and Contemporary Society. 3(3-0) F. Investigation of the role ofengineering technology in modern life, with emphasis on technological factors involx ed insolution of national and world problems. Major topics such as energy, communication,materials, and transportation examined in terms of cultural and economic goals for thefuture. Staff
E 240 Furniture Graphics. Preq: E 101. 3(1—4) F. Furniture drawing and dimensioning.Special practices of furniture industry are covered. Free hand sketching is emphasized.Freeman
E 301 Graphical Solutions for Numerical Data. Preq: A first course in calculus. 3(2 2) F.Study of available graphic methods to represent and manipulate numerical data. Topics in—clude: proper selection of coordinate systems and axes, empirical equations, curve fitting,graphical calculus, nomography, and design of special purpose slide rules. Computer applica-tions demonstrated. Hammond
E (CSC) 321 Computer Graphics. Preqs: MA 202 or 212 and CSC 101 or 11]. 3(2-2) S.Presentation of computer-graphic methods of data manipulation; which computer-graphicmethods are available; when and how they can be applied. Three dimensional applicationscovered. Houck



E 432 Patents, Trademarks and Copyrights. Preq: Jr. standing. 3(3-0) S. Review of theselaws in relation to engineering, scientific and industrial pursuits; individual inventors,authors, and companies; and Patent Office procedures and practice. Mills
E 492 Special Topics in Engineering. Preq: Jr. Standing. 1-3 RS. Offered as needed forsubject matter of a non-departmental nature.
E (OR) 531 Dynamical Systems and Multivariable Control. 3(3-0) F. (See operationsresearch.)
ECONOMICS AND BUSINESS
(Also see Accounting.)
EB 201 Economics 1. Credit will not be awarded for both EB 201 and EB 212. 3(3-0) F,S.Development of the modern economy and the history of economic thought to help understandeconomic problems. The market system as a means of cooperation and as facilitator of in-dividual choice and efficiency in resource use. Inflation, employment, and growth in thenational economy and their management by fiscal and monetary policies Economic theoriesare presented to clarify policy issues and empirically resolvable controversies. Staff
EB 202 Economics 11. Preq: EB 201 or EB 212. 3(3-0) F,S. Analysis of problems of contem-porary national and international economics. Topics include the public economy, the finan—cial system, industrial organization, pricing of factors of production, international trade,economic growth and development, and comparative economic systems Staff
EB 212 Economics of Agriculture. Preq: MA 111. Credit will not be awarded for both EB201 and EB 2112. 313-0) ES. The functioning of the agricultural economy including the alloca—tion of resources in agricultural production, relationships between agriculture and other seg-ments of the economy, and current problems within the agricultural sector. Staff
EB 230 Economics of Cooperatives. 2(2-0) F. Topics include the evolution of cooperativeprinciples and growth of agricultural and consumer cooperative businesses; legislativefoundations and legal status of cooperatives; organization, management and financial deci-sions that are unique to cooperative business enterprises; and a discussion of current publicpolicy issues relating to cooperatives. King
EB 301 Production and Prices. Preqs: MA 113 or 112; EB 201 or 212. 3(3-0) ES. Thefunctioning of the market economy. The role of prices in determining the allocation ofresources, the functioning of the firm in the economy. and forces governing the production ofeconomic goods. Staff
EB 302 Aggregate Economic Analysis: Theory and Policy. Preqs: EB 201 or EB 212 andMA 113 or MA 112. 3(3 0) ES. Factors determining the national income. Relates theeconomic behavior of households, business firms and government to the determination oftotal output, employment, the price level and other aggregate economic variables. Problemsof public policy making in achieving full employment and a stable price level. Staff
EB 303 Farm Management. Freq: EB 212 or 201. 3(2-2) F,S. Basic economic principles in-cluding the use of budgeting, linear programming, systems analysis and other techniques indetermining what, how and how much to produce under various economic conditions.Neuman
EB 307 Business Law I. Preq: EB 201 or 212. 3(3-0) ES. The main principles of law af-fecting the conduct of trade as it is affected by contracts, agency and property ownership.Major areas include criminal law, tort law, contract, agency, real and personal property,wills and estates. Staff
EB 308 Business Law II. Preq: EB 307. 3(3-0) ES. The main principles of law affectingthe conduct of trade and industry including real and personal property, mortgages, in-surance, wills and estates, sales, business organizations and bankruptcy. Pinna
EB 310 Economics of the Firm. Preq: EB 201 or 212. 3(3 0) F,S. The economic settingwithin which the business firm makes decisions and an application of economic analysis tothese decisions. Economics in managerial decision making. Harrell, Holthausen, Loeb
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EB 311 Agricultural Markets. Preq: EB 212 or 201. 3(3-0) S. The agricultural marketingsystem and the current economic forces affecting its structure and efficiency; decision mak-ing by agricultural business firms including integration and interfirm relationships; effectsof monopoly in marketing relative to government policies of control. Visits to marketingfirms and practical problems illustrating firm decisions. A laboratory period in alternateweeks beginning with the second full week of classes. Students examine individually themarketing problems associated with the commodity of their choice. Hanson
EB 313 Marketing Methods. Preq: EB 201 or 212. 3(3-0) F,S. The functions of marketingfor goods and services in the consumer, industrial and government markets. Emphasis onthe role of marketing in our free exchange economic system. Areas studied are the activitiesof market research, advertising, pricing, channels of distribution, agricultural marketing, in-ternational marketing, and the marketing of services. “Consumerism," its causes and itsprobable future. Leonard
EB 325 Industrial Management. Preq: EB 201 or 212. 3(3-0) F,S. Principles of manage-ment and the management process within the industrial organization. The relation of thefinancial, marketing, organization, and communication systems to the operations function.Quantitative decision methods for operations planning, organizing, and control. The studentmanages the operations system of a firm in a simulated environment. Loeb
EB 326 Personnel Management. Preq: EB 201 or 212. 3(3-0) F,S. The main issues a firmfaces in attracting and maintaining a productive work force are examined within aneconomic framework. Decisions by the profit-maximizing firm in determining wages, fringebenefits and working conditions are analyzed. Other topics include job safety, on-the-jobtraining and the behavior of unions as well as government regulation in the labor market.Allen, Clark, Wessels.
EB 332 Industrial Relations. Preq: EB 201 or 212. 3(3-0) ES. The nature and functions ofcollective bargaining. The objectives and tactics of both labor and management within publicpolicy guidelines. An examination of labor contracts and their implications for labor andmanagement. Emphasis on the impact of change, economic and technological. Fearn
EB (ST) 350 Economics and Business Statistics. Preqs: MA 113 or MA 112', EB 201 and202 or equivalent. 3(3-0) F,S. An introduction of statistical application to economics andbusiness problems. Included are such topics as probability, sampling, statistical estimation,inference, index numbers and linear regression. Wilson, T. Johnson
EB (HI) 370 The Rise of Industrialism. Preq: EB 201 or 212. 3(3 0) F,S. The pattern ofhistorical development of modern industrial economy. Capitalism’s origins in 16th centuryEngland are related to succeeding developments in the overseas colonial empire and in otherareas influenced by those developments. Sylla
EB (HI) 371 Evolution of the American Economy. Preq: EB 201 or 212. 3(3-0) F,S. Ad-vances of modern industrialization are related to the development of America. Contem-porary problems and issues are analyzed with reference to their origins in the historicalgrowth of the economy. Sylla
EB 401 Economic Analysis for Nonmajors. Preq: EB 201 or 212. 3(3-0) F,S. Intermediateeconomic theory of firm, household and market behavior primarily for graduate studentsdesiring an economics minor at the master's level. Students with adequate background ineconomics and mathematics elect EB 501 instead. Topics include demand, production andcost theory, market equilibrium under competitive and non-competitive conditions, an intro-duction to input-output and general equilibrium theory, the spatial arrangement of economicactivity and problems of economic efficiency. Grennes
EB 404 Money, Financial Markets, and the Economy. Preq: EB 302. 3(3-0) F,S. An in-depth probe of the roles of money, credit, and financial institutions in a market economy.The allocation of credit, the determination of interest rates and security prices, and the ac-tivities of the Federal Reserve System are treated. Dunleavy, Fisher, Lapp
EB 410 Public Finance. Preq: EB 301. 3(3-0) F. A micro economic analysis of the rationalefor public expenditure and taxation. Topics include externalities, pollution and public policy,income redistribution and public welfare, public goods, collective choice and political institu-
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tions, public budgeting techniques and cost-benefit analysis, taxation and tax policy, state—local finance and fiscal federalism. Hyman, Knoeber
EB 413 Competition, Monopoly and Public Policy. Preq: E8 301. 3(3-0) S. The effect ofmodern industrial structure on competitive behavior and performance, considering theoriesof contemporary price and workable competition. Evaluation of the legislative content,judicial interpretation and economic effects of the anti-trust laws. Erickson, Flath
EB 415 Farm Appraisal and Finance. Preq: EB 303 or 310. 3(2-2) F. The earnings, marketand cost approaches to real estate valuation with practice in the application of current ap-praisal procedures to rural property. Criteria and techniques for the financial managementof a farm. Topics include existing sources and terms of capital, forms of business organiza-tion and methods of credit analysis. Neuman
EB 420 Corporation Finance. Preqs: EB 201 or 212, and ACC 260. 3(3-0) F,S. The principalareas of managerial finance including the techniques necessary to make decisions. Attemptsto integrate finance and other functional areas that a corporation must deal with. Relevantmacro economics topics. Cases and problems dealing with important topics are analyzed anddiscussed. Jones
EB 422 Investments and Portfolio Management. Preqs: EB 201 0r EB 212; and 350 or ST311. 3(3-0) F,S. Analysis of investment process problems including security analysis andemphasizing portfolio management. Brief explanation of traditional thinking and an ex-amination of the modern revolution in investments which emphasizes a quantitativeframework to achieve the goal of performance. After describing what an individual investorfaces in making decisions, the question of professional management as an alternative isviewed critically. Jones
EB 430 Agricultural Price Analysis. Preq: EB 301. 3(3—0) F. Principles of price forma-tion; the role of price in the determination of economic activity; the interaction of cash andfuture prices for agricultural commodities; methods of price analysis, construction of indexnumbers, analysis of time series data including the estimation of trend and seasonal varia-tions in prices. Schrimper
EB 431 Labor Economics. Preq: EB 301. 3(3-0) F,S. An economic approach to the labormarket and its problems including unemployment and the determination of wages, hoursand working conditions under various labor market structures. The economic effects of tradeunions. Introduction to human capital theory. Clark, Fearn
EB 435 Urban Economics. Preq: EB 301. 3(3-0) F,S. Application of land use and locationtheory to urban structure and centralized economic activity. Analysis of trends in urbanization and suburbanization. Urban poverty, housing, transportation, pollution and financialproblems. Diamond
EB 436 Environmental Economics. Preq: EB 301. 3(3 0) S. The usefulness of economics inunderstanding pollution, congestion, conservation and other environmental problems. Rele-vant economic tools such as pricing schemes, abatement cost curves, damage functions andbenefit-cost analysis. Pollution taxes, regulations and subsidies considered in designingalterations in the incentive system. Public policy alternatives examined in the context ofnon-market decision making. Carlson, Knoeber
EB 442 Evolution of Economic Ideas. Preq: EB 202 or 212. 3(3 0) F. The general develop-ment of economic ideas from ancient times through Keynes. Emphasis on the classical schooland developments thereafter. Though chronological in presentation, the course will reviewthe evolution of economic ideas in the context of the changes in technology and the increasingcomplexity of economic activity. McElroy, Turner
EB 448 International Economics. Preq: EB 301. 3(3—0) F.S. Trade, investment, monetaryrelations and certain aspects of economic development. Emphasis on analytical and policyapproaches with some study of specific international organizations. Ball, Grennes
EB 451 Introduction to Econometrics. Preqs: EB 301, 302 and 350 or ST 311. 3(8-0) F. Themeasurement, specification, estimation and interpretation of functional relationshipsthrough single equation least—square techniques. Simple and multiple regression, curvilinearregression and various transformations will be used to measure: demand, cost, production,consumption and investment relationships. Wilson
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EB 475 Comparative Economic Systems. Preq: EB 201 or 212. 3(3 0) ES. Concentrationon capitalist or market economies which will be contrasted with collectivist types of systems.Emphasis on the Soviet economy. Turner
EB (TX) 482 Sales Management for Textiles. Preq: TX 380. 3(3-0) S. (See textiletechnology.)
EB (WPS) 485 Management Development Seminar. Preqs: EB 201 or 212. This coursemay not be used for credit toward an economics minor for any graduate degree. 3(3-0) S. Allthe major phases of professional management are covered. Emphasis is placed on developinginsight into individual management potential and providing guidance and planning for amanagement career in industry, government services, or as an entrepreneur. The visitinglecturers, each a management expert, bring insights from their experience. Leonard
EB 490, 491 Senior Seminars in Economics. Preqs: EB 301, 302 and 350 or ST 311 (plustwo courses from list of restricted EB electives). 3(3-0) ES. The terminal EB courses in whichundergraduates are assisted in summarizing training, and improving capacity to recognizeproblems and select logically consistent means of solving problems. This is done on a smallgroup and individual basis. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
EB 501 Price Theory. Preqs: MA 113 and EB 301. 3(3 0) ES. An intensive analysis of thedetermination of prices and of market behavior, including demand, cost and production,pricing under competitive conditions and pricing under monopoly and other imperfectly com-petitive conditions. Graduate Staff
EB 502 Income and Employment Theory. Preqs: MA 113, EB 301 and 302. 3(3-0) F,S. Astudy of the methods and concepts of national income analysis with particular reference tothe role of fiscal and monetary policy in pursuit of full employment without inflation.Graduate Staff
EB (RRA) 503 Economics of Recreation. 3(3-0) F. (See recreation resourcesadministration.)
EB 515 Water Resources Economics. Freq: EB 401 recommended. 3(3-0) F. The applica-tion of economic principles to the allocation of water resources. Attention to how to effectmaximum economic efficiency in the use of a resource that is no longer a free good, under theconsideration of the goals of the public and private sectors of the enterprise economy. Botheconomic and political consequences of decision making are studied. Seagraves
EB 520 The Theory of Finance. Preq: EB 301 or 401. 3(3-0) E. An analysis of the currentstate of the related financial areas of portfolio theory, the theory of capital markets, and thetheory of firm finance. Emphasis is placed upon the optimum financial choice by both thefirm and the individual. Basic topics include decision making under uncertainty, firm invest-ment and financing decisions, portfolio theory and analysis, capital asset pricing models, andthe theory of capital market equilibrium. Jones
EB 521 Markets and Trade. Freq: EB 301 or 401. 3(3-0) F. This course emphasizes thespace, form and time dimensions of market price and the location and product combinationdecisions of firms. Consideration is given to the way in which non-price factors and publicpolicy choices influence firm behavior and the efficiency of marketing systems. Applicationof these models to agricultural, industrial and public service questions is emphasized, in-cluding the relationships between resource availability and the spatial arrangement ofeconomic activity. King
EB 523 Planning Farm and Area Adjustments. Preqs: EB 30], 303 or 401. 3(2-2) S. Theapplication of economic principles to production problems on typical farms in the state;methods and techniques of economic analysis of the farm business; application of researchfindings to production decisions; development of area agricultural programs. Staff
EB 525 Management Policy and Decision Making. Preq: EB 301 or 401. 3(3—0) F,S.Modern management processes used in making top—level policies and decisions. An evalua-tion of economic, social and institutional pressures, and of the economic and noncconomicmotivations, which impinge upon the individual and the organization. The problem of coordinating the objectives and the mechanics of management is examined. Erickson, Flath
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EB 532 Economics of Trade Unions. Preq: EB 301 or EB 401. 3(3-0) F. An examination ofthe growth of the trade union movement in the United States. Primary consideration is givento the impact of unions on the economy through their influence on wages, prices, employ-ment and resource allocation Other topics include the relationship between the governmentand unions, the changing compensation mix, and the recent growth in public employeeunionism. Clark
EB 533 Agricultural Policy. Preq: EB 301 or 401. 3(3 0) S. A review of the agriculturalpolicy and action programs of the federal government affecting both input supply and com-modities, An analysis of objectives, principal means and observable results on resource useand income distribution within agriculture, and between agriculture and the rest of theeconomy. An appraisal of the effects alternative policy proposals would have on domesticand foreign consumption. Mangum
EB 535 Social Science Concepts in Managerial Processes. Preq: Six hours in economics.3(3-0) S. Interrelationships between concepts from economics and from other social sciencesin managerial processes of clarifying goals, discovering alternatives and choosing courses ofaction. Cases are used to provide opportunities to compare contributions of theoretical con-cepts from economics, political science. social psychology, sociology and management scienceto managerial processes. Theoretical concepts are drawn from readings in the various dis-ciplines. Graduate Staff'
EB 540 Economic Development. Preq: EB 301 or 401. 3(3 0) F. An examination of theproblems encountered in promoting regional and national economic development. Considera-tion is given to the structural changes required for raising standards of living Some basicprinciples of economics are applied to suggest ways of achieving development goals. Topicsinclude planning strategies, policies and external assistance. Olsen
EB 550 Mathematical Models in Economics Preqs: EB 301, 302, MA 212 and 405 recom-mended but not required. 3(3-0). An introductory study of economic models emphasizingtheir formal properties. The theory of individual economic units is presented as a special casein the theory of inductive behavior. Mathematical discussions of the theory of the consumer,the theory of the firm and welfare economics will show the relevance of such topics as con-strained maxima and minima, set theory, partially and simply ordered systems, probabilitytheory and game theory to economics. Staff
EB 551 Agricultural Production Economics. Preqs: MA 113 and EB 301 or EB 401. 3(3-0)F. An economic analysis of agricultural production including: production functions, costfunctions, programming and decision-making principles. Applications of these principles tofarm and regional resources allocation, and to the distribution of income to and withinagriculture. Perrin
EB 555 Linear Programming. Preqs: MA 231 or 405 and EB 301 or 401. 3(3-0). Recentdevelopments in the theory of production, allocation and organization. Optimal combinationof integrated productive processes within the firm. Applications in the economics of industryand of agriculture. Harrell
EB (ST) 561 Intermediate Econometrics. Preqs: EB 501 and ST 513. 3(3-0) S. The for-malization of economic hypotheses into testable relationships and the application of ap-propriate statistical techniques will be emphasized. Major attention will be given toprocedures applicable for single equation stochastic models expressing microeconomic andmacroeconomic relationships. Statistical considerations that are relevant in working withtime series and cross sectional data in economic investigations will be covered. Survey ofsimultaneous equation models and the available estimation techniques. P. Johnson
EB 570 Analysis of American Economic History. Preq: EB (H1) 371 or grad. standing.3(3-0) S. Stresses the application of economic analysis to the formulation and testing ofhypotheses concerning economic growth and development in the historical context. Problemsselected for analysis will be drawn primarily from American economic history. Sylla
EB (SOC) 574 The Economics of Population. Preq: EB 301 or 401. 3(3-0). A review ofpopulation theories from the pre-Malthusian to the contemporary. An introduction todemographic data sources and analysis. Microeconomic models of fertility are intensively
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treated, and macroeconomic demographic models also are examined. The public policy implications of these models are developed. Discussions include underpopulation, overpopula-tion, optimum growth rate and incentive schemes. El-Kammash
EB (TX) 585 Market Research in Textiles. 3(3-0) S. (See textile materials andmanagement.)
EB 590 Special Economics Topics. Preq: CI. Maximum 6. An examination of currentproblems on a lecture—discussion basis. Course content will vary as changing conditions re-quire new approaches to deal with emerging problems. Graduate Staff
EB 598 Topical Problems in Economics. Preq: CI. 1-6. An investigation of topics of particular interest to advanced students under faculty direction on a tutorial basis. Credits andcontent vary with student needs. Graduate Staff
EDUCATION
ED 100 Introduction to Industrial Education. 2(2—0) F. The framework of vocationaleducation as it relates to the historical and legislative development, programs and purposesin industrial and technical education. Emphasis upon the current status of industrial andtechnical education in the nation, state and community. Program visitations and observa-tions. Shore
ED 101 Orientation. 0(1~O) F. New freshmen and transfer students (Math Science Educa—tion) are required to attend one hour per week during the fall semester. Activities help es-tablish good study habits and adjust to university life. Staff
ED 102 Objectives in Agricultural Education. 1(1-0) F,S. Helps understand the purposeof agricultural education at North Carolina State. Also, develops an understanding of pur-poses of vocational agriculture and other programs of education in agriculture. Jewell
ED 203 Introduction to Teaching Mathematics and Science. 3(2—3) F,S. For prospectiveteachers of mathematics/science at the secondary school level. Emphasis on different modesof instruction and instructional strategies. Each prospective teacher designs and teaches alesson to students in the school at which he is a teacher assistant.Anderson, Simpson, Watson
ED 205 Introduction to Teaching Humanities and Social Sciences. 3(2-3) ES, Forprospective teachers in the school curricular areas of social studies, English, and modernforeign languages. Emphasis on differing aspects and procedures of instruction and ananalysis of the competencies required of teachers. Lab. observation and work with childrenand youth in a variety of educational settings, including an extended period in one curriculaarea. Staff
ED 220 Introduction to Paraprofessional Counseling. Preq: Sophomore standing.Priority will be given to resident advisors and students active in student organizations orvolunteer programs. 2(2-0) F,S. A study of peer counseling concepts with opportunity for thedevelopment of paraprofessional counseling skills. Major consideration is given to developmental issues of young adulthood and crisis intervention. Staff
ED 242 Introduction to Teaching Industrial Arts. Preq: Nine semester hours in in-dustrial arts. 3(2-4) S. To provide in-school experience for sophomore students. This will con-sist of observation, instructing individual students and small groups or providing aid to thelocal teachers in laboratory management and maintenance. Lecture and discussion willcorrelate these activities with teaching theory and practice. Staff
ED 296 Special Topics in Education. 1-3. F,S. Individual or group study of particularareas of education at the Freshman and Sophomore levels. Specific topics will vary fromsemester to semester. The suffix will indicate the department offering the course: (A) (“oun—selor Education, (B) Occupational Education, (C) Curriculum and Instruction, (D)Mathematics and Science Education.
ED (PHI) 304 Philosophy of Education. 3(3-0) F,S. (See philosophy.)
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ED 305 Analysis of Technical Education Programs and Course Construction. Preq: ED100 or equivalent. 3(3-0) S. Selecting and analyzing suitable teaching activities and arrangingsuch material into a functional instructional order. Instructional units prepared will bebased on an analysis of a technical occupation or activity. A detailed course of study will beprepared Shore
ED 313 Contemporary Vocational Agriculture. 3(3-0) F,S. The contemporary program isexamined in relation to changing and expanding career opportunities in agricultural educa-tion. The continuing adjustment of the program objectives, curriculum organization, contentof courses, teaching practices, instructional resources and evaluation emphasis in modernprograms in vocational agriculture. Prerequisite for student teaching in agricultural educa—tion. Miller
ED (SOC) 318 Introduction to the Sociology of Education. Preq: Three hours of basicsociology. 3(3—0) F,S. (See sociology.)
ED 327 History and Philosophy of Industrial and Technical Education. Preq: ED 100.3(3-0) F. Place, function and changing concepts of industrial and technical education inAmerica. Economic, sociological and psychological aspects. Parker, Shore
ED 344 School and Society. Preq: Jr. or sr. standing. 3(3-0) F,S,Sum. The in-terrelationship between the school and other institutions, values, and patterns of thought inAmerican society. Beezer, Ser0w
ED 362 Curriculum and Methods in Industrial Arts. Preqs: ED 344, PSY 304. 4(3-2) S.Study of philosophy and objectives for industrial arts education; design and development ofcurriculum models; comparative teaching methodologies and evaluation. Young
ED 405 Industrial and Technical Education Shop and Laboratory Flaming. Preqs: Sr.standing, six hours of drawing and design. 3(3 0) F. Principles and techniques of planningand organizing shop and laboratory facilities. Problems of locating and equipping vocationalschools; the planning and layout of shops and related technology laboratories andclassrooms. Individual and group assignments on planning and layout of post-secondaryschool buildings. Staff
ED 411 Student Teaching in Agriculture. Preq: ED 313, 344, PSY 304; senior standing,admission to teacher education. 8(2—15) F,S. During student teaching, prospective teachersdevelop skills and techniques involved in teaching vocational agriculture. Each studentspends about 9 weeks full-time in a public school. In addition to teaching classes, the studentteacher is expected to become familiar with the total program of the school and to participatein as many school activities as possible. Bryant, Miller
ED 412 Teaching Adults. Preq: Admission to student teaching semester (ED 102 and313). 2(2-0) F,S. Principles of effective teaching applied to adults. Experience in organizingand conducting groups for discussion of local problems. Bryant, Miller
ED 413 Planning Educational Programs. Preq: Admission to student teaching semester(ED 102 and 313). 2(2 0) F,S. Principles of program planning applied to educationalprograms in agriculture. Resources needed for adequate planning. Field work in planningprograms. Bryant, Miller
ED 420 Principles of Guidance. Preq: ED 344. 3(3-0) F,S. An overview of philosophies andprinciples of guidance services and of the classroom teacher’s role in helping the school torealize the goals of developmental guidance programs. Topics include: philosophy, historyand models of guidance, principles of counseling, accumulation and use of appraisal and in-formation data, career planning, and placement. Staff
ED 421 Principles and Practices in Industrial Cooperative Training. Preq: ED 327, 344,305. 3(3-0) F. Consideration of the concepts and principles, aims and objectives, develop-ments, operation and evaluation of the industrial cooperative training program in the area ofvocational education. Shore, Smith
ED 422 Methods of Teaching Vocational Industrial/Technical Education. Preq: ED327, 305. 3(3—0) F,S. Study of effective methods and techniques of teaching industrial sub-jects. The course includes competencies needed by successful teachers and how to acquireand use them. Emphasis is given to the preparation of lesson plans, methods and techniques
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in the presentation of lessons, use of teaching aids and materials, class organization, shopsafety, and evaluation. Smith
ED 423 Methods and Materials in Teaching Modern Foreign Languages. Preq: ED 205,344, PSY 304; Coreq: ED 424, senior standing, admission to teacher education. 5(4-2) F. Astudy of the methods of teaching modern languages including the use of instructional media.Staff
ED 424 Student Teaching in Modern Foreign Languages. Preq: ED 205, 344, PSY 304;Coreq: ED 423, senior standing, admission to teacher education. 8(2-15) F. Provides theprospective teacher of French or Spanish an opportunity to develop and practice the com-petencies essential for language teaching during 10-week practicum of full-time teaching in aselected off-campus center. Staff
ED 428 Organization of Related Study Materials in Vocational Education. Preq: ED327, 344. 3(3-0) S. The principles of selecting, preparing, and organizing related instructionalmaterials for trade preparatory and industrial cooperative training classes. Shore, Smith
ED 440 Vocational Education. Preqs: ED 444, PSY 304. 2(2 0) F. Comprehensive study ofvocational education of less than college grade provided for through federal legislation andan evaluation of program effectiveness. Detailed study of the North Carolina Plan. Staff
ED 444 Student Teaching in Vocational Industrial/Technical Education. Preqs. ED344, PSY 304; senior standing, admission to teacher education. 8(2 15) F,S. Provides prospective teachers an opportunity to acquire experience in the techniques and skills involved inteaching vocational industrial/technical education curricula. Students will devote thesemester to full-time off-campus teaching in selected schools. In addition to acquiring competencies essential for teaching vocational industrial/technical subjects, the student teacherwill have an opportunity to become familiar with the total operation of a school program andwith cooperating industries in the community. Smith
ED 450 Methods and Materials in Teaching English. Preqs: ED 205, 344, PSY 304;senior standing and admission to teacher education with a major in English. 3(3 0) F. Astudy of the purposes, curricula, materials, and methods of teaching literature and the skillsof reading, writing, speaking, and listening in secondary schools, combined with opportunityfor application and practice based on this study. Betts, Walters
ED 451 Improving Reading in Secondary Schools. Preq: Six hours of ED and or PSY.2(2-0) F,S. A study of methods and materials for teaching reading in the secondary school,with an emphasis on the effective use of written materials for content area instruction.Fox, Siedow
ED 454 Student Teaching in English. Preqs: ED 205, 344, PSY 304. Senior standing, ad-mission to teacher education, 2.1 overall average, 2.2 in English. 8(2—15) F. Provides theprospective teacher with experience in the techniques and skills involved in teaching English.Each student during the senior year will spend 8 weeks in a selected off-campus center. Inaddition to acquiring teaching competencies, the student teacher may become familiar withthe total school program and may participate in as many school and community activities astime permits. Betts, Walters
ED 457 Organization and Management of Youth Club Activities. Preq: Jr. standing.3(3 0) F,S. A study of the history and purposes of organized young adult activities in education. Emphasis upon organization and management of activities to prepare future teachersas competent advisers to the young adult groups in the school setting. Parker
ED 460 Methods and Materials in Teaching Social Studies. Preqs: ED 205, 344, PSY304, sr. standing and admission to teacher education with a major in either history,sociology, politics, or economics. 4(3-1) F. A study of the purposes, methods, materials,curricula and evaluation practices appropriate for teachers of social studies at the secondarylevel. Harper
ED 464 Student Teaching in Social Studies. Preqs: ED 205, 344, PSY 304; seniorstanding, admission to teacher education; Coreq: ED 460. 8(2—15) F. This course provides theprospective teacher an opportunity to acquire practical experience in using skills and techni
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ques in teaching social studies in secondary schools. Each student during the senior year willspend eight weeks in a selected off campus center. The student will demonstrate compe-tencies essential for teaching social studies, become familiar with the total school programand participate in as many school and community activities as time will permit. Harper
ED 470 Methods of Teaching Mathematics. Preq: Admission to teacher education. 3(3-0)ES. A study of the purposes, methods, materials, curricula and evaluation practices ap—propriate for teachers of mathematics at the secondary level.Kolb, Speece, Waters, Watson
ED 471 Student Teaching in Mathematics. Preqs: ED 203, 344, PSY 304, sr. standing, ad-mission to teacher education: Coreq: ED 470. 472. 8(2-15) ES. Provides the prospectiveteacher with an opportunity to get experience in the skills and the techniques involved inteaching mathematics. Each student during the senior year will spend 10 weeks off-campusin a selected center. In addition to acquiring teaching competencies, the student teachersmay become familiar with the total school program and may participate in as many com-munity activities as time permits. Kolb, Speece, Waters, Watson
ED 472 Developing and Selecting Teaching Materials in Mathematics. Freq: Admis—sion to teacher education. Coreq: ED 470, 471. 2(0—6) F,S. Developing and selecting teachingmaterial to effect new and changing concepts of the content and emphasis in high schoolmathematics. Course follows the class discussion and demonstration pattern. Study of latestinstructional materials and devising materials and aids for increasing the effectiveness ofthe content and instruction. Kolb, Speece, Waters, Watson
ED 473 Student Teaching in Industrial Arts. Preq: Admission to teacher education. 8(2-15) F. Students in industrial arts will devote eight weeks during the fall semester to full—time, off-campus student teaching in selected public schools throughout the state. They willbe assigned to their teaching center in the preceding spring and will report to their supervis-ing teachers when the public schools (to which they are assigned) open in the fall. During theremainder of the term, additional courses will be taken in concentrated form. Wenig
ED 475 Methods of Teaching Science. Preq: ED 203, 344, PSY 304. 3(3-0) F. A study ofthe purposes, methods, materials, curricula and evaluation practices appropriate forteachers of physical and biological science at the secondary school level. This course willserve as preparation for student teaching in science. Anderson, Simpson
ED 476 Student Teaching in Science. Preqs: ED 203, 344, PSY 304; Coreq: Sr. standingand admission to teacher education, ED 475, 477. 8(2-15) F. Provides prospective teacherswith an opportunity to get experience in the skills and techniques involved in teachingscience. Each student during the senior year will spend 10 weeks off-campus in a selectedcenter. In addition to acquiring competencies for teaching science, the student teacher maybecome familiar with the total program and may participate in as many community ac-tivities as time permits. Anderson, Simpson
ED 477 Instructional Materials in Science. Preqs: ED 203, 344, PSY 304; Coreq: ED 475,476, sr. standing and admission to teacher education. 2(1-3) F. Developing and selectingteaching materials in keeping with the new and changing concepts of the content andemphasis in high school science, particularly the experimental and laboratory approach. Stu-dents study the latest instructional materials and discover or devise materials and aids forincreasing the effectiveness of the content and instruction. Anderson, Simpson
ED 479 Industrial Arts Laboratory Planning. Preq: Junior standing in industrial artseducation. 3(1-4) F. Industrial arts laboratory planning for efficient and safe operations,management of materials and supplies, budgeting, inventory, maintenance of common toolsand equipment, safety equipment, and regulations and practices pertaining to laboratoryoperations are considered. Young
ED 483 An Introduction to Instructional Media. Preq: Advanced undergrad. standing.3(3—0) F,S,Sum. The characteristics and utilization of media for instruction; study and im—plementation of the relationship between media and instructional objectives; and elementaryprojects in designing, developing, and using instructional media materials. Staff
ED 490 Senior Seminar in Agricultural Education. For Agricultural Education majorsonly; maximum of three credits can be obtained. 1(1-0) RS. Analysis of opportunities and
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problems facing educational leaders in agriculture with emphasis upon current problems.Jewell, Miller
ED 495 Senior Seminar in Mathematics and Science Education. 1-3 F,S. An in-depthinvestigation of a teaching area in mathematics and/or science education by above-averagedepartment majors following their student teaching. Staff
ED 496 Senior Seminar in Education. Preq: Cl. 1—3 F,S,Sum. An in-depth investigationand discussion of a topic or set of problems in professional education. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
ED 500 The Community College System. Preq: Grad. or advanced undergrad. standing.3(3-0) F,S. Comprehensive community colleges and technical institutes and the state systemsof which they are a part: underlying concepts, educational needs they are designed to serve,role in meeting these needs, historical development, issues in the establishment and opera-tion of state systems and individual institutions, unresolved issues and emerging trends.Graduate Staff
ED (SOC) 501 Leadership. Preq: SOC 202 or equivalent. 3(3-0) F,S. A study of leadershipin various fields of American life; analysis of the various factors associated with leadership;techniques of leadership. Particular attention is given to recreational, scientific and ex—ecutive leadership procedures. Graduate Staff
ED 503 The Programming Process in Adult and Community College Education. Preqs:ED 501, CI. 3(3-0) F,S. The principles and processes involved in programming, includingbasic theories and concepts supporting the programming process. Attention will be given tothe general framework in which programming is done, the organization needed and theprogram roles of both professional and lay leaders. Graduate Staff
ED 504 Principles and Practices of Introduction to Vocations. Preq: Twelve hours inED. 3(3-0) F,S. This course is designed for teachers in the public schools of North Carolinawho teach “Introduction to Vocations." The course emphasizes the place of the introductionto vocations program in the overall school curriculum, special methods of instruction, use ofteaching aids and use of student evaluation instruments. An overview is also presented in theareas of community organization, job markets, group procedures, occupational and educational information, and the changing occupational structure in our society. Cox
ED 506 Education of Exceptional Children. Preq: Six hours ED or PSY. 3(3 0) F,S,Sum.Principles and techniques of teaching the exceptional child with major interest on the men-tally handicapped and slow learner. Practice in instruction for groups of children, and in-dividual techniques for teaching retarded children in average classroom. Opportunity for in-dividual work with an exceptional child. Graduate Staff
ED 508 Severe and Profound Mental Retardation. Preq: ED 531 or Cl; Coreq: ED 508may be taken concurrently with ED 531. 3(3—0) F. A study of the area of severe and/orprofound mental retardation, including definitions, incidence, etiology, characteristics,assessment procedures, educational programs and social/vocational programs. Course willalso focus on the legal and ethical issues involved in working with the severely retarded.Hasselbring
ED 509 Methods and Materials—Teaching Retarded Children. Preq: ED 506. 3(3-0) S.Understanding and correlating developmental levels of mentally retarded children andappropriate educational methods and materials. Use of child’s diagnostic data; considerationof long and short range educational goals; curriculum planning and scheduling; teacherguidance of children toward social and emotional maturity. Hasselbring
ED 511 Implications of Mathematical Content, Structure, and Processes for theTeaching of Mathematics in the Elementary School. Preq: Bachelor's degree in elemen-tary education or Cl. 3(3—0) F. Designed for teachers and supervisors of mathematics in theelementary school. Special emphasis on implications of mathematical content, structure, andprocesses in teaching arithmetic and geometry in elementary school. Watson
ED 512 Teaching Mathematics in Elementary and Junior High School. Preq: ED 471 orequivalent. 3(3—0) S,Sum. Comprehensive study of teaching mathematics in elementary and

255



junior high schools. Major emphasis on building skills in teaching arithmetic, elementaryalgebra and intuitive geometry. Thorough search of the literature relative to themathematics curricula will be conducted, designing and sequencing of learning activities,teaching mathematical concepts and relationships, building skill in computation, readingmathematics, problem solving, and measurement will be covered. Watson
ED (SOC) 513 Community Organization. Preq: SOC 202 or equivalent. 3(3-0) F. Community organization is viewed as a process of bringing about desirable changes in com-munity life. Community needs and resources available to meet these needs are studied.Democratic processes in community action and principles of community organization arestressed, along with techniques and procedures. The roles of leaders, both lay andprofessional, in community development are analyzed. Graduate Staff
ED 514 Formative Ideas in American Education. Preq: Six hours ED or PSY, or CI. 3(3-0) F,Sum. A consideration of the theory and practice of American education as an extensionof the philosophical climate of opinion of different intellectual ages, and how the presentstatus of our educational system is grounded in the thought of the past. Beezer
ED 515 Teaching Disadvantaged Youth. Preqs: Six hours ED or PSY, teaching ex—perience. 3(3 0) Alt. S,Sum. This course presents a theoretical structure for looking at andunderstanding the problems disadvantaged youth face in our educational system. It offers aset of alternative teaching strategies for helping children learn. Graduate Staff
ED 516 Community Occupational Surveys. Preqs: Six hours in ED, CI. 2(2-0) S. Methodsin organizing and conducting local surveys and evaluation of findings in planning a programof occupational education. Shore, Hanson
ED 519 Early Childhood Education. Preq: PSY 475 or PSY 576. 3(1—4) Alt. yrs. Planning,selecting, and using human resources, activities, materials, and facilities in the education ofyoung children. Student observation, participation and evaluation of educational experiencesfor the developmental level of individual children for an optimum learning environment. Asynthesis of the students knowledge of human development, learning theory and researchfindings as related to classroom application. Graduate Staff
ED 520 Introduction to Guidance and Counseling. Preq: Six hours in ED or PSY. 3(3—0)F,S,Sum. An introduction to the philosophies, theories, principles and issues of guidance andcounseling services, with major emphasis on guidance at the secondary school level.Graduate Staff
ED 521 Internship in Guidance and Personnel Services. Preqs: Eighteen hours indepartment and (‘1. Credits Arranged. F,S. A continuous full—time internship of at least one-half semester. Framework of school and community. Work with students, teachers, ad-ministrators, guidance and pupil personnel workers, parents, and resource personnel in thecommunity. Supervision of intern by guidance personnel in school as well as by course in-structors. Graduate Staff
ED 522 Career Exploration. Preq: ED 344 and grad. status or Cl. 3(3-0) F,S. This course isdesigned for teachers in the public schools of North Carolina who teach in “career explora-tion” programs. The course emphasizes the philosophy of career exploration, theories sup-porting career exploration, the place of exploration programs in the overall schoolcurriculum, correlation of occupational information in academic subjects, sources of oc-cupational information and its use, and approaches to teaching in a career explorationprogram. Cox
ED 523 Orientation and Mobility of the Visually Impaired. 3(3-0) Sum. The sensoryprocesses and sensory cues on which independent mobility depends for the visually impairedperson. Various techniques and modes of travel considered. Emphasis given to instructionand background which will enable person not teaching orientation mobility as a skill to rein-force the learning that takes place in other situations. Graduate Staff
ED 524 Information Processes and Group Guidance Preq: Six hours of ED or PSY. 3(3-0)F,S,Sum. The collection, classification, and use of occupational, educational, and personalsocial information in schools, post-secondary institutions and agencies. The course is alsodesigned to help teachers and counselors learn about group guidance activities and to learn
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how to plan and organize the information service as well as specific guidance activities ingroups. Gerler
ED 526 Teaching in College. 3(3-0) F,S,Sum. Designed primarily for graduate students inthe departments outside the School of Education, this course focuses on the development ofcompetencies to perform the fundamental roles of a college teacher as well as considerationof more long-range tasks such as course development and the university responsibilities of aprofessor. In addition to attending lectures and other types of presentations, students willmake video tapes of their teaching, develop tests, design an introductory course in theirteaching field, and discuss current issues that relate to university and college teachingSimpson
ED 528 Cooperative Occupational Education. Preq: CI. 3(3—0) F,S. Designed for in-dividuals preparing to be directors, administrators or supervisors of occupational educationprograms at the local, state and/or national levels. Emphasis on organization and operationof cooperative occupational education programs. Covers the entire field of cooperative oc-cupational education on secondary, postsecondary and adult levels with references to ac—cepted essentials of cooperative education so details of planning, organization, establish-ment, and operation of cooperative occupational programs will be practical and meaningful.Student visitations to existing quality programs in cooperative occupational education tostudy on-site conditions in specialized areas. Smith
ED 529 Curriculum Materials Development. Preq: ED 525. 3(3-0) F,S. Selection andorganization of curricula and instructional materials. Hanson
ED 530 Theories and Techniques of Counseling. Preq: Six hours of ED or PSY; Coreq:ED 520 or equivalent. 3(3-0) F,S,Sum. A combination of the study of theory and philosophyin counseling with techniques of counseling. Topics to be examined include behavioral approaches, psychoanalytic approaches, client-centered counseling, existential counseling andrelationship models, and their relation to counseling. For each theory, the techniques arerelated to the theoretical concepts and principles. Graduate Staff
ED (PSY) 531 Mental Retardation. Preqs: Nine hours PSY and special education. 3(3-0)F,Sum. Description, causation, psychological factors and sociological aspects of mentalretardation. Examination of educational methods for the mentally retarded. Hasselbring
ED 533 Group Counseling. Preq: ED 530. 3(3-0) S,Sum. A study of the theory and princi-ples of effective group work and the skills necessary for using specific counseling techniques,for the planning and organization of group counseling activities in the elementary school,secondary school, or other institutions. Supervised experience provides, to a limited extent,practice in the use of various techniques of group leadership in the area of interest for eachstudent. Locke
ED 534 Guidance in the Elementary School. Preq: Nine hours PSY or C1. 3(3 0) F,S,Sum.Designed for acquainting elementary school teachers, counselors and administrators withtheory, practice and organization of elementary school guidance. Gerler
ED 535 Student Personnel Work in Higher Education. Preqs: Nine hours PSY or C1. 3(3-0) F,S. Examines practices in various areas of student personnel work. Studies both struc—ture and function of student personnel programs in higher education. McVay
ED 536 Structure and Function of the Eye and Use of Low Vision. Preq: (‘1. 3(3-0) Sum.Special institute for participants to spend minimum of 45 hours in class and class related ac—tivities. Medical and educational consultants discuss structure and function of the eye, eyeanomalies affecting children with low vision, methods of teaching children to use minimal vi-sion effectively. Graduate Staff
ED 539 Educational Gerontology. Preq: Six hours in ED, SOC, or PSY. 3(3 0) F. A broadoverview of factors associated with the education of older adults. Various sociological,physiological, psychological, and economic aspects of aging are explored in terms of theireducational implications. Attention is given to knowledge and skills required for the develop-ment of educational programs for the aging population. Graduate Staff
ED 541 Community Education. Preq: ED 503 and SOC 513. 3(3-0) S. This course exploresnonformal approaches to education in community settings. History and philosophy of com
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munity education, models of institutional response to community, functional dimensions ofcommunity education, and community education planning are analysed within the context ofmatching resources to needs. Students will develop knowledge and skill in the designing ofcommunity education as a process and a product. Graduate Staff
ED 542 Contemporary Approaches in the Teaching of Social Studies. Preq: Advancedundergrad. or grad. standing; must have completed student teaching. 3(3-0) S,Sum. Ananalysis of the principles, strategies and application of new teaching approaches. Study ofteam-teaching, programmed instruction, inductive and reflective-oriented teaching; role-playing, simulation and gaming, independent study and block-time organization.Harper, Parramore
ED 543 Adulthood and Learning: The Later Years. Preq: ED 539 or CI. 3(3 0) Alt. S. Astudy of basic sensory, attitudinal, intellectual, and emotional changes that occur in in-dividuals during the process of growing old and the implications of these changes fordeveloping, implementing, and evaluating educational programs for and with older adults.Glass, Trent
ED 545 Developmental Reading Instruction. Preq: Twelve hours of ED or PSY. 3(3-0) F.A study of current methods and materials for the teaching of developmental and remedialreading, with emphasis on planning and implementing instructional programs for childrenwith reading competencies from prereading through grade siv. Graduate Staff
ED 546 Principles and Practices of Secondary School Reading Instruction. Preq:Twelve hours in ED or PSY. 3(3—0) F,Sum. A study of principles and practices of teachingreading at the secondary school level, including reading instruction in the content areas.Siedow
ED 547 Analysis of Reading Abilities. Preq: ED 545 or ED 546. 3(3-0) S. A study of testsand techniques in determining specific abilities; a study of reading retardation and factorsunderlying reading difficulties. Fox
ED 548 Theory and Process in Reading and Language Arts. Preq: Twelve hours in EDor PSY. 3(3 0) Alt. yrs. An investigation of theoretical models and processes in reading andlanguage arts with emphasis on the translation of research findings to instructional practice.Fox
ED 555 Comparative Crafts and Industries. Preqs: Advanced undergrad. or grad.standing, CI. 6 Sum. A travel seminar as a cultural appreciation course involving study of in-digenous crafts and industries, their materials, processes, products and design in foreigncountries. Graduate Staff
ED 556 Learning Disabilities. Preq: ED 506 or C1. 3(3-0) F. A study of the field of learning disabilities, including definitions, prevalence, etiology, characteristics and currenteducational trends for educating learning disabled students. Crossland
ED 557 Methods and Materials in Learning Disabilities. Preq: ED 556 or Cl. 3(3-0) S. Astudy of the current methods and materials for the teaching of learning disabled students inthe elementary and/0r secondary schools, including curriculum and instructional tech-niques. Course will focus on examination of commercial materials and the development ofteacher-made materials for use with the learning disabled student. Crossland
ED 558 Resource Teaching in Special Education. Preq: ED 506 or CI. 3(3-0) S. A study ofresource teaching in the area of special education, with emphasis on resource teaching withthe learning disabled and mentally retarded. Course will focus on types of resourceprograms, how to establish and maintain a program, selection of students, curriculum andmaterials. Graduate Staff
ED 559 Learning Concepts and Theories Applied to Adult and Community CollegeEducation. Preq: Six hours in ED. 3(3-0) S. Principles involved in adult education programsincluding theories and concepts undergirding and requisite to these programs. Emphasis willbe given to the interrelationship of the nature of adult learning, the nature of the subjectmatter and the setting in which learning occurs. The applicability of relevant principles andpertinent research findings to adult learning will be thoroughly treated. Graduate Staff
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ED (IA) 560 New Developments in Industrial Arts Education. 3(3 0) F,S,Sum. (See industrial arts education.)
ED 561 Educational Diagnosis and Prescription for Exceptional Children. Preq: ED506 or Cl. 3(3-0) F. A study of the concept of educational diagnosis of exceptional students, in-cluding an examination of educational diagnostic procedures in current use in special educa-tion. Course will focus on the development of informal diagnostic techniques and proceduresfor adapting curriculum and instruction for the exceptional learner. Graduate Staff
ED 562 Communication Disorders in the Classroom. Preq: ED 506 or Cl. 3(3—0) S.Alt. yrs. A study of communication disorders which occur in the school age population, including types of disorders, prevalence, etiology, characteristics, and corrective therapy.Course will focus on communication disorders among exceptional students and the class-room teacher's role in working with communication disorders. Crossland
ED 563 Effective Teaching. Preq: Twelve hours ED including student teaching. 3(3—0)F,S,Sum. Analysis of the teaching-learning process; assumptions that underlie course ap-proaches; identifying problems of importance; problem solution for effective learning;evaluation of teaching and learning; making specific plans for effective teaching.Graduate Staff
ED 564 Classroom Management in Special Education. Preq: ED 506 or Cl. 3(3-0) F. Astudy of the concepts and procedures involved in the design and implementation of tech-niques for managing exceptional students in a classroom setting. Course will focus onmethods for increasing and maintaining appropriate classroom behaviors in exceptionallearners. Graduate Staff
ED 570 Foundations of Mathematics Education. Preq: ED 471 or equivalent. 3(3-0) Sum.A course on the current status of mathematics education with special emphasis on thecritical study of current practices in mathematics instruction from elementary schoolthrough college. Kolb, Waters, Watson
ED 575 Foundations of Science Education. Preq: ED 475 or equivalent. 3(3—0) S,Sum.Philosophical, historical, sociological, political, and economic factors affecting science educa-tion in the schools of the United States will be analyzed. The implications of various learningtheories for science education will be examined along with models for curriculum develop-ment and program planning. Current trends, issues, and problems in science education willbe evaluated in terms of multiple positions. Anderson, Simpson
ED 577 Improving Classroom Instruction in Science. Preq: ED 475 or equivalent. 3(3—0)S,Sum. Application of major principles of education and psychology to the improvement ofscience teaching in elementary and secondary schools. Identification and definition ofclassroom problems, clarification of goals and objectives, selection of instructionalstrategies, development or selection of science materials, evaluation of achievement inscience, and establishing a desirable classroom climate. Anderson, Simpson
ED 590 Special Problems in Guidance. Preqs: Six hours grad. work in department orequivalent and CI. Maximum 6 ES. Intended for individual or group studies of one or moreof the major problems in guidance and personnel work. Problems will be selected to meet theinterests of individuals. The workshop procedure will be used whereby special projects,reports, and research will be developed by individuals and by groups. Graduate Staff
ED 591 Special Problems in Industrial Education. Preqs: Six hours graduate credit, per-mission of program coordinator. Maximum 6 F,S. Directed study to provide individualizedstudy and analysis in specialized areas of trade, industrial, or technical subjects.Graduate Staff
ED 592 Special Problems in Mathematics Teaching. Preq: ED 471 or equivalent. 1-3Sum. An in-depth investigation of topical problems in mathematics teaching chosen from theareas of curriculum, methodology, facilities, supervision and research. Graduate Staff
ED 593 Special Problems in Agricultural Education. Preq: ED 411 or equivalent.Credits Arranged. F,S. Opportunities for students to study current problems under theguidance of the staff. Graduate Staff
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ED 594 Special Problems in Science Teaching. Preq: ED 476 or equivalent. 1 3 Sum. Aninvestigation of current problems in science teaching with emphasis on areas in curriculum,methodology, facilities, supervision and research. Specific problems studied in depth. Oppor-tunities will be provided to initiate research studies. Graduate Staff
ELECTRICAL ENGINEERING
EE 201 Electric Circuits I. Preqs' PY 205, MA 201; Coreq: PY 208, MA 202. 4(3-3) F,S. In-troduction to analysis of electric circuits. Circuit elements and parameters, resistance,capacitance, inductance. impedance, admittance, charge, current, voltage, energy, power.Kirchhoff's voltage and current laws. Superposition, periodic functions, RMS values,phasors, resonance, Q, bandwidth.
EE 202 Electric Circuits II. Preq: A grade of C or better in EE 201. 4(3-3) F,S. Continua-tion of EE 201. Analysis of electric circuits by consideration of equivalent circuits whicharise in the study of solid state electronics, digital circuits, and AC systems. Transistorequivalent circuits, amplifier frequency response, operational amplifiers, logic gates.Magnetic circuits, transformers, polyphase circuits.
EB 21] Electric Circuits 1, Theory. Preqs: MA 201 and FY 205. 3(3-0). Theory part of EE201. Offered only by correspondence. Enrollment subject to approval of EE undergraduateadministrator.
EE 213 Electric Circuits 1, Laboratory. Freq: EE 211. 1(0-2) Sum. Laboratory part of EE201. Enrollment subject to approval of EE undergraduate administrator and limited to stu-dents vy ho have passed EE 211.
BB 301 Linear Systems. Preqs: A grade of C or better in EE 202. 3(2—2). F,S. Introductionto representation and analysis of linear systems. Topics covered include impulse responseand convolution, Fourier analysis, and Laplace transforms. The techniques are illustrated byapplications from communications and control systems analysis.
EE 302 Numerical Applications in Electrical Engineering. Preq: A grade of C or betterin EE 202. 3(2-2) F. This course introduces the student to modern problem solving techniquesin electrical engineering using the computer. The course consists of a series of analysis anddesign problem examples in electrical engineering.
EE 303 Electromagnetic Fields. Preqs: MA 301 and a grade of C or better in EE 202. 4(3-2.5) RS. Limitations of lumped constant circuit models and the necessity for distributedparameter models. Electromagnetic wave propagation on transmission lines, in waveguidesand in unbounded space. Introduction to antennas and propagation.
EE 305 Electric Power Systems. Preq: A grade of C or better in either EE 202 or EE 331.403-25) S. Principles performance and characteristics of direct-current and alternatingcurrent machinery. Consideration of the components, protective devices and power flow of atypical power distribution system for an industrial plant. Application of digital computers tofault calculations.
EE 314 Electronic Circuits. Preq: A grade of C or better in EE 202. 4(2-5) F,S. Electronicdesign fundamentals, including circuit properties of active devices, linear and digital in-tegrated circuits, power and industrial electronics. Emphasis is on the terminal charac-teristics and circuit applications of integrated circuits and solid-state devices.
RE 331 Principles of Electrical Engineering. Preqs: MA 201, PY 208. 3(3-0) RS. Notavailable to EE undergraduates. Basic concepts, units and methods of EE analysis. Current-voltage characteristics of linear and nonlinear electrical devices, analysis of d-c and a-c cir-cuits, simple amplifiers and energy conversion devices. Demonstrations of equipment andprocedures.
EE 332 Principles of Electrical Engineering. Preq: EE 331. 3(3-0) S. Not available to EEundergraduates. Power distribution systems, motors, feedback, amplifiers, oscilloscopes,voltage meters, digital information, measurement by digital means, presented from theuser's viewpoint. Demonstrations of equipment and procedures.
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EE 333 Principles of Electrical Engineering Laboratory. Coreq: EE 332. 1(0-3) S. Notopen to EE students. Laboratory work in the material covered in EE 332.
EE 339 Principles of Electrical Engineering Laboratory. Coreq: EE 331. 1(0 3) F,S. Notopen to EE students. Laboratory work in the material covered in EE 331.
EE 340 Fundamentals of Digital Systems. Freq: A grade of C or better in EE 202; Coreq:EE 302. 4(3-3) F,S. The basic concepts involved in the design of digital electronic networks.Topics include discussion of available packages and parameters, specification and design ofcombinational and sequential networks, digital subsystems, and system organization.
EE 350 Introduction to Industrial Power Systems. Freqs: MA 201, FY 212. Not availableto EE majors. 3(2—3) S,Sum. Introductory course in electrical engineering emphasizing theprinciples of electric power distribution and utilization in industrial installations. Basic electrical theory and measurements, d—c and a-c circuits, single-phase and polyphase systems,magnetic forces and fields, transformers, a-c motors and elementary principles of systemlayout and control.
EE 431 Electronics Engineering. Freq: EE 314. 3(2-3) F. Design and analysis of discreteand integrated solid-state electronic circuits which include amplifiers, waveform generators,and feedback. Design is emphasized through projects and through analysis of contemporaryelectronic circuits.
EE 432 Communication Engineering. Freq: EE 431 3(2-3) S. Application of electronic cir-cuits to communication systems employing sine wave and pulse modulation. Elements ofcomplete systems (modulators, demodulators, transmitters and receivers) are designed,analyzed and implemented.
EE 433 Electric Power Engineering. Freq: EE 305 or 332. 3(2 3) S. Electric power supplyfor industrial and commercial applications. Control of electric motor drives. Principles of cir-cuit protection and safety. Laboratory experience in testing electric machines.
EE 434 Power System Analysis. Freq: EE 305. 3(3-0) F. Problems encountered in thelong-distance transmission of electric power with emphasis on load flow, economic dispatch,and fault calculations. Applications of digital computers to power-system problems.
EE 435 Elements of Control. Freqs: EE 314. 305. 3(2 3) F. Introductory theory of openand closed~l00p control. Dynamic analysis of error detectors, amplifiers, and motors. Fomponent transfer characteristics and block diagram representation. Analog simulation of a con-trol system.
EE 441 Introduction to Electron Devices. Freqs: MA 301, PY 208. 3(3-0) F. The basicphysical principles necessary for understanding modern electronic de\ices. Quantum andstatistical mechanic concepts are introduced forming the basis for a discussion of a widevariety of devices used in modern engineering and instrumentation.
EE 443 Digital Systems Design. Freq: EE 340. 3(2-3) F. The practice of solving electronicengineering problems using digital techniques. Includes the application of the concepts ofproblem specification, organization, and design. Introduction to current technology andstate-of-the-art components. Experience in utilizing this background in the design, implementation and testing of a class project.
EE 448 Microwave Antennas, Radars and Communication Systems. Freq: EE 303. 3(3—0) S. The principles of microwave antennas and components as they are used in modern radarand communication systems. Fraunhofer diffraction, phased arrays, the radar and Friispropagation equations, antenna temperature, propagation effects and sources of systemnoise are discussed and applied to modern system design.
EE 492 Special Topics in Electrical Engineering. Freq: CI. 1-4 F,S. Offered as needed forthe development of new courses in Electrical Engineering. Work may be done in any area ofElectrical Engineering such as computers, communications, power, microwaves, or elec-tronics. Methods of study could be reading in the literature, design projects, or lectures.
Selected 500-Level Courses Open To Advanced Undergraduates
EE 503 Computer—Aided Circuit Analysis. Preqs: EE 314, 301, B average in EE and MA.3(3-0) F. Analysis of electrical circuits with emphasis on computer methods. Steady—state
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and transient analysis of linear and nonlinear networks; tolerance analysis; programmingconsiderations. Graduate Staff
EE 504 Introduction to Network Synthesis. Preqs: EE 301, B average in EE and MA. 3(3-0) S. A study of the properties of network functions and the development of the methods ofnetwork synthesis of one port and two-port passive structures. Introduction to active RCfilters. Graduate Staff
EE 511 Electronic Circuits. Preqs: EE 314, B average in EE and MA. 3(3-0) S. A study ofcircuit and system applications of analog devices and integrated circuits. Performancecharacteristics and limitations of a wide variety of analog electronic devices and circuits willbe considered. Selected laboratory projects are used to provide direct experience in advancedanalog electronics. Graduate Staff
EE 512 Communication Theory. Preqs: EE 301, B average in EE and MA. 3(3 0) F. Com-munication signals in the frequency and time domains. Probability and associated functions,random signal theory. modulation and frequency translation, noise, sampling theory,correlation functions, and information theory. Accent on methods and problems unique tothe field of digital communication. (Offered F every year, Sum. 1980 and S 1980.)Graduate Staff
EE 516 Feedback Control Systems. Preqs: EE 435 or EE 301, B average in EM and MA.3(3-01 S. Introduction to analysis and design of continuous and discrete-time dynamical con-trol systems. Emphasis on linear, single-input-single-output systems using state variableand transfer function methods. Topics include open and closed-loop representation; analogand digital simulation: time and frequency response; stability by Routh-Hurwitz, Nyquist,and Liapunov methods; performance specifications; cascade and state variable compensa-tion. Assignments utilize computer-aided analysis and design programs. Graduate Staff
EE 517 Control Laboratory. Coreq: EE 516. 1(0 3) F,S. Study of dynamical system modelsand multivariahle control applications based on scheduled experiments and independent pro-jects selected to contribute to a better understanding of the topics treated in EE 516, E (OR)931, EE 613, 614, and E (OR) 650. Graduate Staff
EE 520 Fundamentals of Logic Systems. Preqs: EE 340, B average in EE and MA. 3(3-0)F. A study of algebraic structures as related to logic systems, models for switching circuitbehavior and their relation to hardware implementation. Includes theoretical treatment ofboth combinational and sequential logic systems concepts. Graduate Staff
EE 521 Digital Computer Technology and Design. Preq: EE 520. 3(3-0) S. A study of theinternal structure and organization of digital systems with the computer as a primary focus.The emphasis is on problem description and modeling as required in the design process. Thedesign of all major components in digital systems, including memory, input-output, and control utilizing current technology, will be discussed. Graduate Staff
EE 530 Physical Electronics. Preqs: EE 304, B average in EE and MA. 3(3-0) F. A studyof the properties of charged particles under the influence of fields and in solid materials.Quantum mechanics, particle statistics, semi-conductor properties, fundamental particletransport properties and lasers. (Offered F every year, Sum. 1981 and S 1979.)Graduate Staff
EE 533 Integrated Circuits. Preqs: EE 314, B average in EE and MA. 3(3-0) S. A study ofthe implementation of solid state circuits in integrated form. Includes bipolar and MOStechnologies and their application with emphasis on digital systems. Snyder
EE 540 Electromagnetic Fields and Waves. Preqs: EE 304, B average in EE and MA. 3(3—0) F. Basic laws and concepts of static and dynamic electromagnetic fields. Fundamentalequations and their applications. Fundamentals, forms and applications of Maxwell’s equa-tions. Vector and scalar potentials, relativistic aspects of fields, energy and power. Waves inunbounded and bounded regions, radiation, waveguides and resonators. Geometrical andphysical optics. (Offered F every year, S 1981 and Sum. 1979.) Graduate Staff
EE 545 Introduction to Radio Wave Propagation. Preqs: EE 304, B average in EE andMA. 3(3-0) S. Characteristics of plane electromagnetic waves in homogeneous and non-homegeneous media with application to tropospheric and ionospheric propagation.
262



Relationships between electron density, collision frequency and complex refractive index,theory of the formation and dynamics of ionospheric layers and theorems for the predictionof ionospheric propagation. Flood
EE (PY) 552 Introduction to the Structure of Solids. 3(3-0) S. (See physics.)
EE (MAE) 565 Gas Lasers. 3(3-0) F,S. (See mechanical and aerospace engineering.)
EE 591, 592 Special Topics in Electrical Engineering. Preq: B average in technical sub-jects. 3(3-0) F,S. A two-semester sequence to develop new courses and to allow qualified stu-dents to explore areas of special interest. Graduate Staff
EE 593 Individual Topics in Electrical Engineering. Preq: B average in technical sub-jects. 1-3 ES. A course providing an opportunity for individual students to explore topics ofspecial interest under the direction of a member of the faculty. Graduate Staff
ENGINEERING HONORS
EH 346 Fluid Mechanics. Preq: CE 243 or MAE 206. membership in the EngineeringHonors Program. 3(3-0) S. Equilibrium of liquids and gases, kinematics and dynamics of frictionless fluids. Motion of viscous fluids. Dynamics of gases. Flow measurement techniques.
EH 371 Thermodynamics I. Preq: Membership in the Engineering Honors Program. 3(3-0) F. Basic principles and concepts. Emphasis on first and second laws, their implicationsand applications. Properties of actual and real gases. Also inter-relationships between theproperties as given by the general equations of thermodynamics.
EH 372 Thermodynamics II. Preq: Membership in the Engineering Honors program. 3(30) S. Statistical approach to thermodynamics and application to determination of specificheats. Entropy and probability. Thermodynamics of fluid flow including supersonic flow.Basic laws of heat transfer. Ideal gas and vapor cycles. Introduction to chemicalthermodynamics.
EH 391 Contemporary Trends in Engineering. Preq: Membership in the EngineeringHonors program. 1(1-0) F. Seminars on current topics in technology, led by professionalsfrom the several branches of engineering.
EH 491 Engineering Honors Seminar. Preq: Membership in the Engineering Honorsprogram. 1(1-0) S. A forum for the presentation by students of their honors projects, withdiscussion.
EH 4% Special Topics in Engineering. Preq: Membership in the Engineering Honorsprogram. 1 4 F,S. Individual projects of a research or design nature.
ENGLIS H
FRESHMAN ENGLISH
ENG 110 Developmental English. Credit is not applicable toward graduation in anycurriculum. 3(3 1) ES. A study of the fundamentals of English for the purpose of de\ elopingthe basic skills of writing, conducted by means of supervised writing exercises and self-paceddrills. Includes parts of speech; principles of spelling, capitalization, and punctuation;vocabulary study; and composition of sentences and simple paragraphs. Staff
ENG 111 Composition and Rhetoric. Successful completion of ENG 111 requires a gradeof C or better. 3(3 0) ES. Basic forms and principles of expository communication; con-ferences. Staff
ENG 112 Composition and Reading. Preq: A grade of C or better in Eng 111. 3(3—0) F,S.Expository writing; introduction to literary types; collateral reading; conferences. Staff
NOTE: ENG 111 null 112 must be sclzululell in successlm stmcslers until they arc mm-plelerl satisfactorily.
NOTE: Qualified students will be allowed to regislcrfin‘ ENG NIH and will b( givencredit for ENG 11] upon successful con/plctlon of HM course Eligibility for ENG IIZH is
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bus-(d on tlu student's [)I'€(li( ted grade in English, plus a composition to be written at thefirst or second class meeting (If the ENG ZIZH section.
WRITING AND LANGUAGE
Thc [)I‘t 7'((]IllSll( forallcourses in writing and lungu 1e it Hit 200 level and above is the com-];lttion ofENG 111 and ENG 112
ENG 200 Composition Laboratory. 0(0—2) F,S. A noncredit course in compositiondesigned for upperclassmen in any curriculum who are deficient in spelling, mechanics, sen—tence structure, and general organization. Not a substitute for courses in advanced composi-tion. Staff
ENG 214 Copyediting. 3(3-0) F,S. Basic writing and editorial skills needed to work effec-tively with material produced by others. Emphasis on mechanical editing (e.g., consistencyand correctness of punctuation, capitalization, spelling, hyphenation, parallellism,bibliographical references, illustrations, and headings) and substantive editing (rewriting,reorganizing, or suggesting other ways to present materiall. Staff
ENG 215 Principles of News and Article Writing. 3(3-0) F,S. Introduction to the tech-niques of conducting interviews and writing news stories (including feature articles) for avariety of news media. Staff
ENG 221 Communication for Business and Management. 3(3-0) F,S. Offers students inbusiness, management, pre-law, and other non technical curricula the necessary com-munications skills to produce the routine and specialized reports required of managers andadministrators in business, government, and industry. Topics of study include the publicrelations aspects of business writing; organizational, progress, and persuasive reports; sales,personnel, and form reporting; the use of forms in business, and routine and specializedbusiness correspondence. Staff
ENG 298 Special Projects in English. 1-3 F.S. Staff
ENG 315 Reporting and Editing. Preq: ENG 215. 3(3-0) F,S. A journalism course intechniques of analyzing sources and readership; planning, organizing, and writing variouskinds of articles, and editorial processes such as copyediting, headline writing, and pagelayout. Cockshutt, Rudner
ENG 321 The Communication of Technical Information. Preq: Junior standing. 3(3-0)ES. Intensive training in the fundamentals of technical and scientific writing for students inscientific and technical curricula. Emphasis on day-to-day communications problems in theirfuture careers and on the wide variety of formal and informal reports encountered in thescientific community. Staff
ENG 322 Advanced Writing: Persuasion and Agreement. Juniors and seniors only. 3(3-0) ES. Rhetoric as a theory of communication. involving both psychological and socialprocesses; and as a method for composition, involving invention, arrangement, and style.Traditional and modern views of rhetoric, emphasizing the differences between persuasionas manipulation and persuasion as the creation of agreement. Extensive practice in compos-ing essays, letters, editorials; improvement through criticism and revision. Staff
ENG 323 Creative Writing. 3(3-0), Maximum 6. ES. For students who have demonstratedability. Emphasis on short prose fiction or poetry. Students may register in this course for amaximum of six hours. Barrax, Jeffers, Owen, Walters
ENG 324 Modern English. 3(3—0) F. A study of modern English primarily intended forcandidates for teaching certificates. Attention given to problems of composition, dialect, andusage. Meyers, Short
ENG 326 History of the English Language. 3(3-0) S. A survey of the growth and develop-ment of the English language from its Indo-European sources to the present. Emphasis ondetailed changes in sound, syntax, and meaning through this period. Holley, Meyers, Short
LITERATURE
The prerequisite for all 200 level literature courses is the completion of ENG 111 andENG 112.
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ENG 205 Studies in Great Works of Literature.‘ 3(3-0) F,S. Literary masterpieces fromthe Classical Period to the present. Emphasis on reading for understanding and enjoymentboth of the works themselves and the cultural contributions to Western civilization of theperiods from which the works are drawn. Staff
ENG 206 Studies In Drama.‘ 3(3 0) F,S. Selected drama from the Classical Period to thepresent. Emphasis on reading for enjoyment as well as understanding theory and develop-ment of tragedy, comedy, and other modes of dramatic expression.
ENG 207 Studies in Poetry.* 3(3-0) F,S. Analysis of poetry and the critical approaches toit. Emphasis on appreciation of the nature of poetry, understanding features and tech—niques, and the importance of both historical context and new critical techniques. Staff
ENG 208 Studies In Fiction.* 3(3-0) F,S. Representative examples from the Renaissanceto the present, emphasizing understanding and appreciation of fiction as a genre, aknowledge of the features and techniques of fiction, and a sense of the historical developmentof this genre. Staff
ENG 261 English Literature I. 3(3 0) F,S. Beginnings to 1660 Staff
ENG 262 English Literature II. 3(3 0) F,S. 1660 to present. Staff
ENG 265 American Literature I. 3(3-0) F,S. Beginnings to Civil War. Staff
ENG 266 American Literature II. 3(3-0) F,S. Civil War to present. Staff

The prerequisite for all advanced courses in literature 15 the completion ofENG III, 112,and one ZOO—level course in literature offered by the department.
ENG 305 Women in Literature: Female Characterization from Chaucer to the Present.3(3—0) S. Explores the nature of female characters as artistic entities to see these charactersas part of literary and social convention. Emphasis on the feminist or antifeminist attitudeof each work. Baines, Seidel
ENG 346 Literature of the Western World I. 3(3-0) F,S. The Search for Self: Readingsfrom the earliest Hebraic and Greek literature to Dante. Smoot, Smith
ENG 347 Literature of the Western World II. 3(3-0) S. Crises and Confrontation:Readings from the European Renaissance to Tolstoi. Smoot
ENG 362 The British Novel of the 18th Century. 3(3-0) S. The British novel of theeighteenth century with emphasis on major novelists such as Defoe, Fielding, Smollett,Richardson, and Austen. Durant, C. Moore
ENG 363 The British Novel of the 19th Century. 3(3 0) F. The British novel of thenineteenth century with emphasis on major novelists such as Scott, Dickens, Thackeray,Eliot, and Trollope. Hargrave, King
ENG 369 American Novel of the 19th Century. 3(3 0) F. Reading and analysis of abouttwelve major novels that illustrate the development of the romantic novel (Brown, Cooper,Hawthorne, Melville), the realistic novel (DeForest, Twain. Howells, James), and thenaturalistic novel (Norris, Crane, Dreiser), with additional readings in background andcriticism. J. Clark, Knowles
ENG 371 The Modern Novel. 3(3 0) S. Background and pattern, and an analysis of majorexamples of the 20th-century novel. C. Moore, Reynolds
ENG 372 Modern Poetry. 3(3—0) S. Defining the “modern temper" by comparison of con-temporary poetry with that of the past. Reading and analysis of individual poems.Owen, Reynolds
ENG 375 The Film: A Literary Medium. Preq: Jr. standing. 3(3-0) S. A survey andanalysis of the development of the film into an art form with literary influences from itsearly days in the 1900’s, through the advent of sound, to its present attainment as one of theinfluential media of the 20th Century. Hargrave, Rudner
“The to irses ENG 207 206. 20" an] 20% are vivstgned for students nrt r-nrr “ed in H imanit vs and Social SL- (-nrvs
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ENG 376 Fantasy and Science Fiction. 3(3—0) S. A study of representative works, bothnovels and short stories, in the genre of Fantasy and Science Fiction. Emphasis on thoseworks written in the twentieth century, with some attention given to the history anddevelopment of the genre. Meyers, Seidel
ENG 390 Classical Backgrounds of English Literature. 3(3-0) F. Acquaints student withthe central story matter of the ancient world Greek, Roman and Hebrew which has ex-erted such a profound influence on the civilization, and especially on the literature, of theWestern world. F. Moore, Wall
ENG 391 Introduction to American Folklore. 3(3-0) S. Principal types of folklore, com—bined with field work in collecting and assimilating materials from various cultural tradi-tions. Emphasis on American folklore and its origins. Betts, Prioli
ENG 395 Black American Literature. 3(3—0) F,S. A survey from significant beginnings tothe present. Barrav, Jeffers, Laryea
ENG 398 Contemporary Literature I (1900 to 1940). 3(3-0) F. Imaginative literature fromthe period 1900 1940 with emphasis upon themes and techniques rather than genre or na-tionality E. Clark, Knowles, Reynolds
ENG 399 Contemporary Literature II (1940 to present). 3(3-0) S. Representative French,American. and British writers of the period 1940 to the present.E. Clark, Knowles, Reynolds
ENG 400 Studies in Applied Criticism. Preq: Senior standing. 3(3-0) F,S. An intro—duction to the types and methods of literary criticism designed specifically for students in-tending to teach English. Staff
ENG 439 17th Century English Literature. 3(3-0) S. Major nondramatic literary figuresin England during the period 1600—1700. Hester, F. Moore, White, Wall, Young
ENG 449 The Renaissance. 3(3—0) F. Nondramatic prose and poetry of the 16th century,with consideration of literary types and movements. Emphasis on the works of majorauthors. P. Blank, Hester, Wall, Young
ENG 451 Chaucer. 3(3-0) F,S. Introduction to the study of Chaucer through an intensivereading of TH (Mutt rhury Tufts and Troilus and Crisc g/(It. Holley, Koonce
ENG 453 The Romantic Period. 3(3-0) F. The poetry of Wordsworth, Coleridge, Byron,Shelley. and Keats, with reading in the prose of Lamb, DeQuincey, and others.P. Williams, Hargrave, Harrison, King
ENG 462 18th-Century English Literature. 3(3-0) F. The major figures in Englishliterature between 1660 and 1790 in the light of social, cultural, and religious change.Durant, C. Moore, White
ENG 463 The Victorian Period. 3(3-0) S. Major poets and selected prose writers studiedagainst the social, economic, scientific, and theological background of the century.Hargrave, Harrison, King
ENG 468 American Romanticism. 3(3—0) F. Major American writers from 1825 to 1865.E. Clark, J. Clark, Stein, West, Grimwood
ENG 469 American Realism and Naturalism. 3(3-0) S. Major American writers from1865 to 1935. E. Clark. J. Clark, Stein, West, Grimwood
ENG 480 Modern Drama. 3(3—0) F. Major plays from Ibsen to Albee.Halperen, MacKethan
ENG 485 Shakespeare. 3(3-0) F,S. Principal plays with emphasis on the development ofthe playwright. Baines, P. Blank, Hester, Wall, M. Williams. P. Williams
ENG 486 Shakespeare, The Earlier Plays. 3(3-0) F. May be taken (in conjunction withENG 487) a: alternate for ENG 485 in LAN and LTN curricula. A study of Shakespeare's ma-jor works before 1600 with emphasis on the development of the playwright. Credit will not begiven for both ENG 485 and 486.Baines, P. Blank, Hester, Wall, M. Williams, P. Williams
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ENG 487 Shakespeare, The Later Plays. 3(3-0) S. May be taken (in conjunction withENG 486) as alternate for ENG 485 in LAN and LTN curricula. A study of Shakespeare’s ma-jor works after 1600 with emphasis on the development of Shakespeare’s tragedy and the endof his career. Credit will not be given for both ENG 485 and 487.Baines, P. Blank, Hester, Wall, M. Williams, P. Williams
ENG 496 Seminar in Literature. Preq: Junior standing and consent of department. 3(3-OiF,S. Designed to provide closely supervised small-group study of a topic in literatureresulting in a substantial essay or series of essays by each student on an aspect of the topic.Topics vary each semester; consult department for details. Staff
ENG 498 Special Topics in English. Preq: Six hours ENG above the fr. level. 1 6 F,S.Detailed investigation of a topic in language or literature. Topic and mode of study deter-mined by faculty member in consultation with English department head. Staff
ENG 499 Honors in English. For Honors English majors only. 3(3 0) F,S. An intensivecourse designed as one portion of the Honors Program in English. Subject varies. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
The prerequisite for all 500-level English courses is advanced undergraduate or graduatestanding unless additional prerequisites are noted.

ENG 504 Problems in College Composition. Preq: Appointment as teaching assistant inEnglish. 0 F. Directed study of the development of rhetorical skills in composition inclassroom situations. C. Moore
ENG 561 Milton. 3(3—0) F. An intensive reading of Milton with attention to backgroundmaterials in the history and culture of seventeenth-century England.F. Moore, Wall, White
ENG 575 Southern Writers. 3(3-0) S. A survey of the particular contribution of the Southto American literature, with intensive study of selected major figures.Grimwood, MacKethan, Laryea
ENG 578 English Drama to 1642. 3(3-0) F. Intensive study of the English drama from itsliturgical beginnings to the closing of the theatres, excluding Shakespeare.Baines, Meyers, M. Williams
ENG 579 Restoration and 18th-Century Drama. 3(3 0) S. Intensive study of the Englishdrama from 1660 to 1800. (Offered in 1980.) Durant, F. Moore
ENG 590 Literary Criticism. 3(3—0) S. An examination of the critical process as it leads tothe definition and analysis of literature, together with attention to the main literary tradi-tions and conventions. Holley, P. Williams
ENTOMOLOGY
ENT 201 Insects and Man. 2(2—0) F. The ways in which insects affect our lives today andhow man deals with them, how they have altered the course of history, and how we maylearn from them in studying their ability to adapt to their changing environments. Theaesthetic and avocational aspects of insects. Intended for students not in biological sciences.Moore
ENT 203 An Introduction to the Honey Bee and Beekeeping. 2(2-0) F. Provides a generalintroduction to honey bee biology and the fundamentals of bee management. The behaviorand social system of the honey bee is stressed to expose the student to one of the animalworld’s most complex and highly organized nonhuman societies. Ambrose
ENT 301 Introduction to Forest Insects. Preq: FOR 264. 3(2-2) F. Fundamentals ofmorphology, classification, development, habits and control of insects attacking trees withemphasis on those injuring forests in the southeastern United States. Farrier
ENT 312 Introduction to Economic Insects. 3(2-2) F,S. The fundamentals of insectclassification, development, food habits and controls. Moore
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ENT (BS) 401 Bibliographic Research in Biology. Preq: Advanced undergraduate orgraduate standing. 2(2-0) F 1978 and alt. yrs. Bibliographic principles, procedures, and toolsuseful in agriculture and biology and the many subdiyisions of these sciences, includingguides to and use of thesauri, bibliographies, library classifications, computer searches,books, serials, government publications, the unpublished, specialists, translations, atlasesand maps, microforms, and projection software, and taxonomic indices to plants andanimals. , FarrierFarrier
ENT (ZO) 425 General Entomology. Preq: ZO 201 or equivalent. 3(2-3) F,Sum. Exploresthe science of entomology by focusing on the basic principles of systematics, morphology,physiology, development, behavior, ecology, and control of insects. Field trips provide an op-portunity to collect insects and study their adaptations to a wide variety of natural environ-ments. Meyer
Selected 500-Level Courses Open To Advanced Undergraduates
ENT 502 Insect Diversity. Preq: Twelve hours of biology. 4(2-4) F. The externalmorphology of insects and a survey of the biology and identification of immature and adultinsects. Evolutionary relationships of insects and other arthropods, speciation, insectzoogeography, nomenclature, and classical and recent approaches to systematics considered.Baker, Neunzig, Young
ENT 503 Functional Systems of Insects. Preqs: Twelve hours of biology, nine hours ofCH, three hours of BCH, ENT 301 or equivalent. 4(2—6) S. The morphology, histology andfunction of the organ systems of insects. Sensory and general physiology lead into basic ele-ments of insect orientation and behavior. Campbell, Yamamoto
ENT 504 Insect Morphology. Preq: ENT 502. 3(1-4) F. External morphology, primary andcomparative phases, with emphasis on knowledge and techniques which can be applied tospecific problems. (Offered F1979 and alt. years). Young
ENT 511 Systematic Entomology. Preq: ENT 301 or 312. 3(1—4) F. A detailed survey of theorders and families of adult insects, to acquaint the student with those groups and developability in the use of the taxonomic literature. (Offered F 1978 and alt. years.) Young
ENT 520 Insect Pathology. Preqs: Introductory entomology and introductory microbiolo-gy. 3(2 3) S. A treatment of the noninfectious and infectious diseases of insects, theetiological agents and infectious processes involved, immunological responses and applica-tions. (Offered S 1979 and alt. years.) Brooks
ENT 531 Insect Ecology. Preq: ENT 502. 3(2—2) F. The environmental relations of insects,including insect development, habits, distribution and abundance. Hain, Kennedy, Stinner
ENT 541 Immature Insects. Preq: ENT 502 or equivalent. 2(1-3) F. An advanced study ofthe immature stages of selected orders of insects with emphasis on generic and specific taxa.Primary consideration of the larval stage, but a brief treatment of eggs and pupae. (OfferedF 1978 and alt. years.) Neunzig
ENT 542 Acarology. Preq: ENT 301 or 312 or Z0 201. 3(2-3) S. A systematic survey of themites and ticks with emphasis on identification, biology and control of the more common andeconomic forms attacking material, plants and animals including man. (Offered S 1979 andalt. years.) Farrier
ENT 550 Fundamentals of Insect Control. Freq: ENT 312 or 301. 3(2—2) F. The principlesunderlying modern methods for protecting food, clothing, shelter and health from insect at-tack. Guthrie
ENT 562 Agricultural Entomology. Preq: ENT 301 or 312. 3(2—3) S. A study of the biologyand ecology of beneficial and injurious insects and arachnids of agricultural crops. Advan-tages and limitations of the advanced concepts for managing insect and mite populations ondifferent crops will be emphasized. (Offered S 1979 and alt. years.) Bradley, Rock
ENT 570 Behavior of Insects. Preq: ENT 503 or ZO 510. 3(2-3) (F 1978 and alt. yrs.) Areview of the sensory capacities, the central nervous system, and the endocrines of insects is
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followed by simple neural coordinative and integrative mechanisms and species-typicalbehavior. The development (including learning), programming, and evolution of behavior arefollowed by complex behavior associated with sociality, ecological situations and stresses,and communications modes. Yamanoto
ENT 572 Advanced Forest Entomology. Preq: ENT 301 or ENT 502 or C1. 3(2-2) S. Coversthe important insect pests of forest and shade trees including regeneration pests, defoliatinginsects, inner bark borers, wood borers, sucking insects, and bud, twig and root feeding insects. Also includes concepts in forest pest management and population dynamics. (Offered S1980 and alt. years.) Hain
ENT (PHY, ZO) 575 Physiology of Invertebrates. 3(3-0) S. (See physiology.)
ENT (Z0) 582 Medical and Veterinary Entomology. Preqs: ENT 301 or 312 and Z0 315or equivalent. 3(2-3) S. The morphology, taxonomy, biology and control of the arthropodparasites and disease vectors of man and animals. The ecology and behavior of vectors inrelation to disease transmission and control. (Offered S 1980 and alt. years.) Axtell
ENT 590 Special Problems. Preq: CI. Credits Arranged. F,S. Original research on specialproblems in entomology not related to a thesis problem. Provides experience and training inresearch. Staff
ENGINEERING OPERATIONS
E0 491 Seminar in Engineering Operations. Preq: Sr. standing. 1(1-0) F. Assists seniorsin E0 in making the transition from a college environment to that of industry through lectures, guest speakers and class discussion Schedule during the last fall semester inresidence. Easter
E0 495 Engineering Operations Projects. Preq: Junior or senior standing. 1—6. F,S.Special investigations and research projects related to engineering operations. Easter
ENGINEERING SCIENCE AND MECHANICS
ESM (CE) 308 Solid Mechanics II. Preq: MAE 314 or CE 313. 3(3-0). (See civilengineering.)
ESM (CE) 311 Experimental Engineering Science I. Coreqs: MAE 308, 208, 314. 3(1 6)F. (See civil engineering.)
ESM (CE) 312 Experimental Engineering Science 11. Preq: CE (ESM) 311. 3(1-6). (Seecivil engineering.)
ESM (CE) 411, 412 Engineering Cybernetics I,II. Preq: Sr. standing in ESM orequivalent background. 3(1-4) F,S. (See civil engineering.)
ESM (CE) 415 Engineering Science in Contemporary Design. Preq: Sr. standing inESM. 2(1-3) S. (See civil engineering.)
ESM (CE) 495 Special Studies in Mechanics. 1—3. (See civil engineering.)
COMPARATIVE LITERATURE
FCL 200 Perspectives in Comparative Literary Criticism. 3(3—0) S. An introduction tothe theory of Comparative Literature and to problems of literary analysis, this course in-vestigates the main trends and traditions of comparatist theory and practice.
FCL 300 Studies in Genres and Modes. Preq: FCL 200. Reading knowledge of a foreignlanguage. 3(3-0) F. Each term the course investigates the evolution through different periodsand literary traditions of a particular literary mode or genre, such as: the lyric poem, thepastoral, narrative, drama, comedy, satire.
FCL 310 Major Themes and Characters. Preq: FCL 200. Reading knowledge of a foreignlanguage. 3(3 0) S. This course will focus on the literary treatment of one or several impor—
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tant mythical, historical or philosophical themes or historical or archetypical characters,such as: Joan of Arc, Don Juan, Tristan, Faust, The French Revolution, Stoicism. Represen-tative texts will be selected from a variety of literatures and periods.
FOREIGN LANGUAGES AND LITERATURES
NOTE: Following mints-rs chdI/cful in the target language, creel/t (Ii/(ere otherwise stated.
FL 101 Self-Instructional Elementary Language I. Preq: Consent of coordinator. 3(6-2)F,S. Study through self-instructional methods of a foreign language not otherwise taught inthe department. Students work with native speakers and proceed at their own pace. Admis-sion to the program is limited to highly motivated students and is determined by a languageaptitude test and an interview with the program coordinator.
FL 102 Self-Instructional Elementary Language 11. Preq: Consent of coordinator. 3(6-2)F,S. (Sec course description under FL 101).
FL 201 Self-Instructional Intermediate Language 1. Freq: Consent of coordinator. 3(6-2)F,S. (See course description under FL 101).
FL 202 Self—Instructional Intermediate Language 11. Preq: Consent of coordinator. 3(6-2) F,S. (See course description under FL 101).
FL 298 Special Topics in Foreign Languages and Literatures. Preq: Consent of depart-ment. 1-3 F,S. A special projects course to be utilized for supervised work in language andliterature when no scheduled course is appropriate.
FL 498 Special Topics in Foreign Languages and Literatures. Preq: Consent of depart-ment. 1—6 F,S. A detailed investigation of a special topic in language and/or literature. Topic,mode of study and variable credit to be determined by the faculty member in consultationwith the head of the Department of Foreign Languages and Literatures.
ENGLISH FOR FOREIGN STUDENTS
FLE 101 Foreign Language English: Grammar Review. Preqs: TOEFL Test-score of 450or above and departmental placement tests. 313-1) F,S. Review of basic word order patterns,inflectional forms, and function words of spoken English, drill on statement and questionpatterns, and practice in constructing original patterns. Emphasis is on comprehension andproduction of grammatically correct spoken English.
FLE 102 Foreign Language English: Writing. Preqs: TOEFL Test—score of 450 or aboveand departmental placement tests. 3(3-1) F,S. Paragraph writing including drill on topic sen—tences, logical organization, and use of transitional expressions to show relationships. Thewriting of short compositions of various types (narration, description, exposition, analysis,comparison, and contrast). Drill on mechanics such as spelling, punctuation, and capitalization when needed. Introduction to techniques for writing and research paper (note taking,outlining, summarizing, footnoting, and the writing of a bibliography).
FLE 103 Foreign Language English: Conversation. Preqs: TOEFL Test-score of 450 orabove and departmental placement tests. 3(3-1) F,S. Designed for students who need ad-ditional conversational practice in order to comprehend native speakers and be understoodby them. Emphasis is on correct pronunciation stress and intonation, and Lise of idiomaticexpressions. Aural comprehension exercises, oral drills, class discussions, and languagelaboratory practice.
FLE 104 Foreign Language English: Reading Improvement. Preqs: TOEFL Test-scoreof 450 of above and departmental placement tests. 1(1-0). This course is designed for foreignstudents who need to improve their reading speed and comprehension in order to performeffectively in other academic courses. Timed drills and practices teach the students to res—pond rapidly and accurately to increasingly longer units of writing. Use of the dictionary andvocabulary building exercises are also included.
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FRENCH LANGUAGE AND LITERATURE
NOTE: Allstudents with previous knowledge QfFrench, German orSpanish must take theplacement test upon entering the University. They will be given advanced standing andreceive credit according to their score.

FLF 101 Elementary French I. 3(3-0) F,S. The beginning course for developing languageskills. Oral and written practice in classroom and language laboratory.
FLF 102 Elementary French II. Freq: FLF 101. 3(3-0) F,S. A continuation of FLF 101,with oral and written practice in classroom and language laboratory.
FLF 103 Elementary French I Conversation. Coreq: FLF 101. Credit in this course maybe used as free elective only. 1(1-0) F,S,Sum. Supplements conversational practice in FLF101. Students are encouraged to use their speaking skills in a variety of situations. Special at-tention is given to correcting and improving pronunciation and intonation.
FLF 104 Elementary French II Conversation. Coreq: FLF 102. Credit in this course maybe used as a free elective only. 1(1-0) F,S,Sum. Supplements conversational practice in FLF102. Students are encouraged to use their speaking skills in a variety of situations. Special at-tention is given to correcting and improving pronunciation and intonation.
FLF 105 Intensive Elementary French. 6(6—0) F. An intensive course for developinglanguage skills. Oral and written practice in classroom and language laboratory. Same asFLF 101 and FLF 102.
FLF 201 Intermediate French I. Freq: FLF 102 or 105. 3(3-0) F,S. The third of four con—secutive courses to build skills of speaking, understanding, reading and writing French. Oraland written practice in classroom and language laboratory.
FLF 202 Intermediate French II. Freq: FLF 201. 3(3-0) F,S. Last of the foundationcourses in French. Greater emphasis on reading and writing.
FLF 203 French Conversation. Freq: FLF 102 or 105. 1(1-0) F,S. Practice in spokenFrench, emphasizing active use of the language in a variety of situations. The student is en—couraged to increase vocabulary, while developing greater fluency and ease in the structuralpatterns of the language. May be repeated to a maximum of three credit hours.
FLF 205 Intensive Intermediate French. Freq: FLF 101 and 102 or 105. 6(6-0) S. An in-tensive study of French on the intermediate level with increased emphasis on reading andwriting skills. Oral and written practice in classroom and language laboratory. Same as FLF101 plus 102.
FLF 251 Exoticism and the Fantastic in French Literature. 3(3-0) F. Exoticism and theFantastic in French Literature. Readings of important works of French literature, selectedamong novels, short stories, and other forms which make use of the exotic or the fantastic inthe dissemination of new critical or philosophical ideas. ln-depth analysis and explication ofworks from the 16th century to the present. All readings and discussion in English.
FLF 257 Modern French Drama. 3(3—0) S. Trends in twentieth-century French theatre,including surrealism, existentialism and the absurd, as illustrated in selected works ofBeckett, lonesco, Genet, Sartre, Giraudoux and Cocteau. All readings and discussion inEnglish.
FLF 301 Survey of French Literature, Origins to 1800. Freq: FLF 202 or 205. 3(3-0) F.Readings or representative works with analytical and critical emphasis. Lectures, writtenand oral reports.
FLF 302 Survey of French Literature, 1800 to Present. Freq: FLF 202 or 205. 3(3-0) S.Readings of representative works with analytical and critical emphasis. Lectures, writtenand oral reports.
FLF 309 Advanced French Conversation and Phonetics. Freq: FLF 202 or 205. 3(3—0)F,S. Study of sound production and phonological terminology. Daily conversational practicein classroom. Prose and poetry readings.
FLF 310 Advanced French Grammar. Freq: FLF 202 or 205. 3(3-0) F,S. Thorough and in—depth study of French syntax with extensive written practice. Required of French majors.
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FLF 315 French Civilization and Culture. Preq: FLF 202 or 205. 3(3-0) S. Taught inFrench. This course provides a background in French civilization and culture, thoroughreading, discussion and presentation of the social, economic and political structures ofFrance, along with its geography, history, music and art.
FLF 322 French Novel Before World War II. Preq: FLF 202 or 205. 3(3-0) F,S. Readingsof French novelists from 1900 to 1940. Lectures, written and oral reports.
FLF 323 Contemporary French Novel. Preq: FLF 202 or 205. 3(3-0) F,S. Readings ofFrench novelists from 1945 to the present. Lectures, written and oral reports.
FLF 324 Contemporary French Theater. Preq: FLF 202 or 205. 3(3-0) F,S. Representativeplays with stress on ideas, philosophies, and trends in France and other countries.
FLF 350 Modern European Literary Criticism. Preq: Six hours of literature. 3(3-0) F,S.A study of modern European literary criticism paralleling the major modern philosophicalsystems, as theoretical bases, and based on an examination of major French critics, as ap-plied methods. These methods are applied to several texts by French authors coveringvarious genres. Taught in English.
FLF 352 Protest in Negritude Literature. 313-0) S. A survey of Negritude literature ofFrench expression with emphasis on the theme of protest. Taught in English.
FLF 411 French Literature of the 17th Century. Preq: CI. 3(3—0) F,S. Analytical andcritical study of writings of French Classicism. Lectures, written and oral reports.
FLF 412 Bench Literature of the 18th Century. Preq: CI. 3(3-0) F,S. Analytical andcritical study of writings of the Age of Rationalism and Revolution. Lectures, written andoral reports.
FLF 492 Seminar in French Studies. Preq: Junior standing and consent of department.3(3-0! F. A small-group study of a topic in literature resulting in a substantial essay or seriesof essays by each student on an aspect of the topic. Topics vary each semester.
FLF 495 Special Topics in French Studies. Preq: FLF 202 and consent of department.3(3-0). A concentrated study of a special period, author or genre, to be determined as neededin the major program.
GRADUATE CERTIFICATION ONLY
FLF 401 French for Graduate Students. Not open to undergraduates. 3(3-0) F. Designedto prepare students for graduate certification, this course will introduce students to basicvocabulary and structures. Frequent practice in translation. Certification is granted onsatisfactory completion of the course.
GERMAN LANGUAGE AND LITERATURE
NOTE: All students with previous knowledge ofF‘rench. German orSpanish must take theplacement test upon entering the University. They will be given advanced standing andreceipt u‘cdit according to their score.

FLG 101 Elementary German I. 3(3-0) F,S. The first in a four-course sequence intended toteach the student to understand, speak, read and write everyday German. Emphasis onspeaking and understanding with additional reading of cultural materials. Intensive practicein the language lab.
FLG 102 Elementary German II. Preq: FLG 101 3(3-0) F,S. Strong emphasis is placed onunderstanding and speaking, but increasing attention is given to syntax and vocabularybuilding.
FLG 103 Elementary German I Conversation. Coreq: FLG 101. Credit in this course maybe used as free elective only. 1(1-0) F,S.Sum. Supplements conversational practice in FLG101. Students are encouraged to use their speaking skills in a variety of situations. Special at-tention is given to correcting and improving pronunciation and intonation.
FLG 104 Elementary German II Conversation. Coreq: FLG 102. Credit in this coursemay be used as free elective only. 1(1-0) F,S,Sum. Supplements conversational practice in
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FLG 102. Students are encouraged to use their speaking skills in a variety of situations.Special attention is given to correcting and improving pronunciation and intonation
FLG 201 Intermediate German I. Preq: FLG 102. Credit for both FLG 201 and FLG 210 isnot allowed. 3(3-0) F,S. The third of four consecutive courses. Intensive conversational drillto build the students’ ability to understand and speak everyday German. Supplementaryreadings in German literature.
FLG 202 Intermediate German II. Preq: FLG 201. Credit for both FLG 202 and FLG 211is not allowed. 3(3-0) F,S. Last of four sequential courses. Continued use of everyday spokenGerman but greater emphasis on reading and writing.
FLG 210 German Practicum I. Preq: FLG 102. Credit for both FLG 201 and FLG 210 isnot allowed. 3(3-0) S. Alt. years. The first in a three-semester sequence which emphasizeseveryday spoken German, acquaints the student with contemporary Germany, her people,institutions, and geography, and prepares the student for a living, working, and study situation in Germany. This sequence may lead to the diploma “Zertifikat Deutsch alsFremdsprache.” The course is conducted entirely in German.
FLG 211 German Practicum II. Preq: FLG 210. Credit for both FLG 202 and FLG 211 isnot allowed. 3(3 0) F. Alt. years. The second in a three-semester sequence which emphasizeseveryday spoken German, acquaints the student with contemporary Germany, her people,institutions, and geography, and prepares the student for a living, working, and study situa—tion in Germany. This sequence may lead to the diploma “Zertifikat Deutsch alsFremdsprache." The course is conducted entirely in German.
FLG 212 German Practicum III. Freq: FLG 211. 3(3-O) S. Alt. years. The third in a threesemester sequence which emphasizes everyday spoken German, acquaints the student withcontemporary Germany, her people, institutions, and geography, and prepares the studentfor a, living, working, and study situation in Germany. This sequence may lead to thediploma “Zertifikat Deutsch al Fremdsprache." The course is conducted entirely in German.
FLG 254 The Novelle From Goethe to the First World War. 3(3-0) S. Study of a majorform of German prose fiction from Goethe to Thomas Mann with special attention totheoretical formulations. All readings and discussion in English.
FLG 255 Modern German Drama. 3(3—0) F. A study of contemporary German drama andsignificant plays of earlier literary movements \\ hich have contributed to the drama in Germany today. Some representative playwrights are: Biichner, Hauptmann, Wedekincl, Brecht,Diirrenmatt, Frisch, Weiss, Handke and Hochhuth. All readings and dicussion in English.
FLG 301 Survey of German Literature: Middle Ages to 1800. Freq: FLG 202. 3(3-0) F,S.Readings of representative works with analytical and critical emphasis. Lectures, class dis—cussions, papers.
FLG 302 Survey of German Literature: 1800 to World War I. Preq: FLG 202. 3(3-0) F,S.Readings of significant authors, including the Romantic, Realist and Impressionist periods.
FLG 309 Advanced German Conversation and Phonetics. Preq: FLG 202. 3(3-0) F,S. In-tensive conversational practice in class and language laboratory based on current topics, anda study of sound production and linguistic terminology.
FLG 310 Advanced German Syntax and Composition. Preq: FLG 202 or equivalent. 3(3-0) F. A study of advanced points in German syntax not normally studied in depth during thetwo years of beginning and intermediate courses. Students write controlled exercises andassigned and free compositions. Includes a bibliographical practicum.
FLG 322 Major German Modern Writers. Preq: FLG 202. 3(3-0) F. A study of majorauthors of the 20th century whose reputations were established prior to World War II, in-cluding Hauptman, Schnitzler, Hofmannstahl, Hesse, Mann, Kafka, Brecht.
FLG 323 Contemporary German Literature. Preq: FLG 202. 3(3-0) S. A study ofGerman-speaking authors whose reputation has been established since the Second WorldWar and those whose works are now gaining attention.
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GRADUATE CERTIFICATION ONLY
FLG 401 German for Graduate Students. Not open to undergrads. 3(3-0) F. Designed toprepare students for graduate certification, this course will introduce students to basicvocabulary and structure. Successful completion of the course will certify the student’sreading knowledge.
HEBREW LANGUAGE AND LITERATURE
FLH (REL) 101 Elementary Biblical Hebrew I. 3(3-0) F. Alt. yrs. (See religion.)
FLH (REL) 102 Elementary Biblical Hebrew II. Preq: REL (FLH) 101. 3(3-0) S. Alt. yrs.(See religion.)
FLH (REL) 201 Intermediate Biblical Hebrew I. Freq: REL (FLH) 102. 3(3-0) F. Alt.yrs. (See religion.)
ITALIAN LANGUAGE AND LITERATURE
FLI 101 Elementary Italian I. 3(3—0) F,S. Concentrating on listening and speaking, thiscourse begins the development of a balanced foundation on all four language skills.Idiomatic, everyday Italian is emphasized. Class and laboratory practice, written homework.
FLI 102 Elementary Italian II. Preq: FLI 101. 3(3-0) F,S. Emphasis mainly on acquisitionof oral skills through class practice and use of audio aids. Readings of simple Italian prose.
FLI 201 Intermediate Italian I. Preq: FLI 102. 3(3-0) F. The third of four consecutivecourses to build skills in reading, writing, and speaking Italian. Conversation practice, writ—ten exercises, and supplementary readings in Italian Literature.
FLI 202 Intermediate Italian 11. Preq: FLI 201. 3(3-0) S. Continued use of spoken Italianbut a greater emphasis on reading and writing.
PORTUGUESE LANGUAGE AND LITERATURE
FLP 105 Intensive Elementary Portuguese. 6(6-0) F. Intensive introduction to BrazilianPortuguese, with emphasis on the speaking and listening skills.
FLP 205 Intensive Intermediate Portuguese. Preq: FLP 105. 6(6—0) S. Intensive study ofBrazilian Portuguese on the intermediate level with refinement of the listening and speakingskills and introduction of the reading and writing skills.
RUSSIAN LANGUAGE AND LITERATUREFLR 101 Elementary Russian I. 3(3-0) F,S. The first of four sequential courses. Studentsare introduced to the basic language skills: understanding. speaking, reading and writing.Initial emphasis is on the two first, or oral, skills. Class and laboratory practice: writtenassignments.
FLR 102 Elementary Russian II. Freq: FLR 101. 3(3-0) ES. Main emphasis on acquisitionof basic oral skills, with complementary reading and writing exercises. Class and laboratorypractice; written assignments.
FLR 201 Intermediate Russian I. Preq: FLR 102. 3(3-0) ES. The learning of basic skills iscontinued. More emphasis than previously will be given to writing, but conversational prac-tice is essential. Readings in Russian prose of intermediate level. Class and laboratory prac-tice; written assignments.
FLR 202 Intermediate Russian II. Preq: FLR 201. 3(3-0) F,S. Study of more advancedaspects of Russian syntax through reading of prose of Russian writers. Continued attentionto conversational practice and vocabulary building.
FLR 303 Russian Literature in Translation 1. 3(3-0) F,S. This course offers an introduc-tion to Russian writers of the 19th century, such as Turgenev, Gogol, Lermontov, Pushkin,Dostoevsky, Tolstoy. Class conducted in English.
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FLR 304 Russian Literature in Translation II. 3(3-0) F,S. An introduction to Russianwriters of the 20th century: Gorky, Pasternak, Solzhenitsyn, Babel, Sholokov, Maiakovsky,etc. Class conducted in English.
SPANISH LANGUAGE AND LITERATURE
NOTE: Allstudents with previous knowledge ofFrench, German orSpanish must take theplacement test upon entering the University. They will be given advanced standing andreceive credit according to their score.

FLS 101 Elementary Spanish I. 3(3-0) F,S. Concentrating on listening and speaking, thiscourse begins the development of a balanced foundation in all four language skills. Idiomatic,everyday Spanish is emphasized. Class practice, laboratory and written homework.
FLS 102 Elementary Spanish II. Preq: FLS 101. 3(3-0) F,S. This course expands use ofSpanish through past tenses, regular and irregular, and various morphological and syntac-tical aspects. Emphasis on oral skills. Written work and laboratory practice assigned daily.
FLS 103 Elementary Spanish I Conversation. Coreq: FLS 101. Credit in this course maybe used as a free elective only. 1(1-0) F,S,Sum. Supplements conversational practice in FLS101. Students are encouraged to use their speaking skills in a variety of situations. Special at-tention is given to correcting and improving pronunciation and intonation.
FLS 104 Elementary Spanish II Conversation. Coreq: FLS 102. Credit in this course maybe used as a free elective only. 1(1-0) F,S,Sum. Supplements conversational practice in FLS102. Students are encouraged to use their speaking skills in a variety of situations. Special at-tention is given to correcting and improving pronunciation and intonation.
FLS 105 Intensive Elementary Spanish. 6(6-0) F. An intensive introduction to idiomaticSpanish concentrating on developing a balanced foundation in listening, speaking, readingand writing. Class practice, laboratory and written assignments. Same as FLS 101 plus 102.
FLS 201 Intermediate Spanish 1. Preq: FLS 102 or 105. 3(3-0) F,S. The third of four con-secutive courses. As with 101 and 102, its aim is mainly to teach idiomatic, spoken Spanish.Reading and writing skills receive greater attention than previously. Class practice,laboratory and written assignment.
FLS 202 Intermediate Spanish 11. Preq: FLS 201. 3(3-0) F,S. Last of four sequentialcourses, completing the learning of the foundations of the language. Writing will receivegreater attention.
FLS 203 Spanish Conversation. Preq: FLS 102 or 105. 1(1-0) F,S,Sum. Practice in spokenSpanish. The student is required to actively use the language in a variety of situations and isencouraged to acquire a wide range of immediately practical words and expressions suitablefor business or travel purposes. The course may be repeated to a maximum of three times forcredit.
FLS 205 Intensive Intermediate Spanish. Preqs: FLS 101 and 102 or 105. 6(6~0) S. An in-tensive study of idiomatic Spanish on the intermediate level with increased emphasis onreading and writing skills. Class practice, laboratory and written assignments. Same as FLS201 plus 202.
FLS 252 The Theme of “Desengano” in Spanish Literature. 3(3-0) F. Comprehensivestudy of the theme of “Desengano” in its different forms and manifestations in the SpanishGolden Age Literature. The course material is made up of representative examples of thePicaresque Novel, Mysticism, Baroque Drama and Poetry, and Don Quixote. All readingsand discussion in English.
FLS 256 Alienation in Modern Hispanic Literature. 3(3-0) S. A study of contemporaryprose literature in the Hispanic countries, with readings of selected Spanish and LatinAmerican essays, novels, and stories. Special emphasis is given to the recurring theme of theindividual alienated from society. All readings and discussion in English.
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FLS 301 Survey of Spanish Literature Through Golden Age. Freq: FLS 202 or 205. 3(3-0) F. Analysis of major literary works through 1700. The study will have two main projec-tions: aesthetic, through consideration of elements of artistic creation, criticism and genres;cultural, in relating works to spatial and temporal circumstance.
FLS 302 Survey of Spanish Literature: 1700 to Present. Freq: FLS 202 or 205. 3(3-0) S.Introduction to the study of Spanish Neoclassicism, Romanticism, Realism, and subsequentliterary production. Special attention to the quest for new values in contemporary literature.
FLS 303 Latin American Literature 1. Freq: FLS 202 or 205. 3(3-0) F. Survey of literaryproduction in Spanish American countries from pre—Hispanic to 1800. Special attention tothe Baroque and the Romantic periods to 1800. Lectures, class discussions, papers.
FLS 304 Latin American Literature II. Freq: FLS 202 or 205. 3(3-0) S. Introduction to thestudy of American literature in the Spanish language from Modernism to Garcia Marquez.Lectures, class discussions, papers.
FLS 309 Spanish Phonetics and Advanced Conversation. Freq: FLS 202 or 205. 3(3-0)F,S. Through discussions on relevant topics. class will concentrate on improving students’fluency in spoken Spanish. Study of main phenomena of sound production and relevantlinguistic terminology.
FLS 310 Spanish Syntax and Composition. Freq: FLS 202 or 205. 3(3-0) F,S. A thoroughstudy of the more advanced aspects of the grammar of the Spanish language, with extensivepractice in writing. Lectures, discussion, compositions.
FLS 315 The Culture and Civilization of Spain and Portugal. Freq: FLS 202 or 205. 3(3-0) F. Taught in Spanish. The study of the Iberian Peninsula as a crossroads of civilizationfrom early times to the present. The emergence of Spain as a nation, the rise and fall of theSpanish Empire, the contemporary political situation in Spain and Portugal. Films,recordings, slides, and visiting speakers illustrate those cultural characteristics unique to theIberians.
FLS 316 The Culture and Civilization of Latin America. Freq: FLS 202 or 205 3(3-0) S.Taught in Spanish. This course surveys the rich cultural traditions of Latin America.Through readings, slides, films. and recordings, the variety and complexity of the LatinAmericans' cultural heritage is demonstrated.
FLS 323 Contemporary Spanish Literature. Freq: FLS 202 or 205. 3(3-0) F. An in-depthstudy of Spanish prose writing from the Generation of 98 through the present. Special atten-tion to post Civil War authors such as Laforet, Cela, Goytisolo, etc. Lectures, discussions,term paper.
FLS 403 Spanish Prose Fiction to 1900. Freq: Consent of department. 3(3-0) F. A study ofthe development of the Spanish novel and short story from La celestz'na through the novels ofGaldos. Major emphasis is given to the picaresque novel, Don Quixote, eighteenth-centurydidactic prose, and nineteenth-century Realism.
FLS 404 Spanish Drama. Freq: Consent of department. 3(3-0) S. Explores the history anddevelopment of Spanish drama from its beginning to the present. Special emphasis onGolden Age and contemporary theater.
FLS 492 Seminar in Hispanic Studies. Freq: Junior standing and consent of depart-ment. 3(3 0) F. A small-group study of a topic in literature resulting in a substantial essay orseries of essays by each student on an aspect of the topic. Topics vary each semester.
FLS 495 Special Topics in Hispanic Studies. Freq: FLS 202 and consent of department.3(3 0). A concentrated study of a special period, author or genre in Hispanic Literature, to bedetermined as needed in the major program.
GRADUATE CERTIFICATION ONLY
FLS 401 Spanish for Graduate Students. Not open to undergrads. 3(3-0) F. Designed toprepare students for graduate certification, this course introduces students to basicvocabulary and structures. Frequent practice in translation. Certification is granted onsatisfactory completion of the course.
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FORESTRY
FOR 101 Introduction to Forestry. 1(11) F. Introduction to the School of ForestResources, to the profession of forestry and to career opportunities in forestry. Staff
FOR 201 Introduction to Forest Mensuration. 2(1-2) F,S. Theory, principles and tech-niques of instrumentation relative to the collection and presentation of forest data. Staff
FOR 204 Silviculture. Summer Camp. 2(0-6) Sum. Field exercises to enable the student todescribe and measure factors of the forest environment, the ecology of forest communities,stand structure and growth, and tree and stand response to treatments which are normalparts of forest management operations. Jervis
FOR 210 Dendrology—Gymnosperms. Preq: BO 200. 2(1-2) S. Identification, relationshipsand distribution of gymnosperm trees, emphasizing characteristics of genera and higher tax—onomic groups. Staff
FOR 211 Dendrology-Angiosperms. Preq: BO 200. 2(1-2) F. Identification, relationshipsand distribution of angiosperm trees, emphasizing characteristics of genera and higher ta\'-onomic groups. Staff
FOR 219 Forest Economy and its Operation. Preq: EB 212 or 201. 3(2-2) F. Multiple useconcept of forestry; economic principles underlying production; investment problems; fac-tors which influence demand for forest products. Steensen
FOR 263 Dendrology. Summer camp. Preq: FOR 210, 211. 1(0 3) Sum. Field identificationof woody plants trees, shrubs and vines with consideration of their habitat and ecology.Emphasis on spontaneous species of the Piedmont and mountain regions of North Carolina.Staff
FOR 264 Forest Protection. Summer camp. Preq: Jr. standing in FOR. 2(0-6) Sum. Iden-tification and control of forest insects and diseases. Behavior of fire and the meteorologicalfactors affecting fire behavior, suppression of a large simulated fire, including use of modernground equipment, aircraft and communications systems. Staff
FOR 272 Forest Mensuration. 3(2-2) S. Scientific basis for the measurements and es-timates required in forest resources management and goods and services derived from forestland. Includes theory of measurements, the required procedures, instrumentation andstatistical prerequisites, with emphasis on sampling problems. Steensen
FOR (WPS) 273 Quantitative Methods in Forest Resources. Preq: Soph. standing. 3(2—2) F,S. Problem solving techniques in forestry, wood technology, pulp and paper technologyand recreation resources. Historical development of past techniques, assessment of presenttechnology, and an evaluation of problem solving tools, including an introduction to com-puters. Gemmer
FOR 274 Mapping and Mensuration. Summer camp Preq: FOR 272. 4(0-12) Sum. Use ofsurveying instruments and graphic methods in preparation of topographic and planimetricmaps of forested areas. Collection and manipulation of timber volume data on fixed andvariable plot cruises and the writing of an inventory report. Jervis, Steensen
FOR 284 Utilization. Summer camp. Preq: Jr. standing in FOR. 1(0—3) Sum. Inspection ofwood industries; expositions on manufacturing processes. Staff
FOR (PP) 318 Forest Pathology. Preq: BS 100 or equivalent. 4(3-2) S. (See plantpathology.)
FOR 353 Air Photo Interpretation. Preq: Jr. Standing. 3(2-3) S. Theory, principles andtechniques of utilizing air photos as data sources for planning and management of renewableresources. Particular attention to stereoscopic identification and examination of thebioecological factors of terrain, plants, growing conditions, water, wildlife and the changesbrought about by man’s activities. Sullivan
FOR 405 Forest Land Management. Preqs: FOR 272, 452. 5(2—6-2) F. Management offorest lands for multiple benefits. Principles and techniques in regulating regeneration,species composition, growth and quality of woody vegetation; use of planting, seeding,cutting, herbicides and fire in vegetation management. Application of financial principles todecisions regarding investments in forest management. Staff
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FOR 406 Forest Land Inventory and Planning. Preq: FOR 405. 6(2 14) S. A continuationof FOR 405. The application of land management systems and related problems of land use inthe evaluation of an assigned forest area. Students complete a resource inventory andanalysis and submit individual plans for management of the assigned property. Staff
FOR 411 Forest Tree Improvement. Preq: Junior or senior standing in forestry. 3(3-0) S.Emphasis is on the value and implementation of tree improvement in forest management.Study is made of genetics of forest trees, natural variation and evolution of plants, use of in—digenous \s. exotic species, tree selection and propagation, seed orchard establishment andmanagement, progeny testing, hardwood regeneration and management, site preparation,\ ariation in wood properties and methods of maximizing fiber production. Zobel
FOR (WPS) 423 Engineering Applications in Forest Resources. Preq: Junior standing.3(2 3) F. Applications of engineering principles to problems in the forest industry includingharvesting, log transportation, road layout, regeneration, and milling operations; powersources; testing, rating, and capabilities of forest machinery; power requirements andutilization efficiencies; effects of vehicle design parameters on stability, safety, and opera-tion under load; cost analysis and systems selections; traction devices and vehicle mechanics.Hassan
FOR 452 Silvics. Preqs: BO 200, CH 103, PY 221 or 212, MA 212 or equivalent. Course isdesigned for second semester juniors. 4(3-4) S. Involves integration of the knowledge gainedin pre\ious courses in order to manipulate the environment, manipulate the genotype, andmanipulate plant competition so that trees will grow bigger, better, and faster. Applicationsto both forest and urban situations are presented. Perry
FOR 462 Artificial Forestation. 2(1-2) S. Biology of seed production by forest trees: foresttree seed collection, extraction, storage and testing; biology of tree seedling growth; soilaspects of nursery management: forest nursery operation; soil aspects of site preparation,planting and direct seeding; reforestation operations. (Offered S 1978 and alt. yrs.) Davey
FOR 472 Renewable Resource Management. Preq: A basic course in biology andeconomics; jr. or sr. standing. (Not open to FOR majors.) 3(3-0) S. Concepts and problems ofcoordinated use and management of renewable resources soil, water, vegetation and fauna.Man as a bioligical factor interacting with other components of terestrial ecological systems,particularly forests and related communities. Consideration of interrelationships of forests,water, range-land, wildlife and outdoor recreation and their aesthetic and economic values.Inventory and management techniques and economic policies relating to renewableresources. Cooper
FOR 491 Senior Problems in Forestry. Preq: Consent of department. Credits Arranged.Faculty approved problems in management or technology. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
FOR 501 Forest Influences and Watershed Management. Preq: Advanced undergrad. orgrad. standing. 3(3-0) F. Study of the effects of woody vegetation on climate, water, and soil,with applications of the knowledge of forest influences to management of forest landresources including conservation and yield of water, stabilization of streamflow and soils,reduction of sedimentation and general improvement of the environment. Gregory
FOR 512 Forest Economics. Preq: Basic course in economics. 3(3-0) S. Economics andsocial value of forests; supply of, and demands for forest products; land use; forestry as aprivate and a public enterprise; economics of the forest industries. Holley
FOR 571 Advanced Forest Mensuration. Preqs: FOR 272, ST 311. 3(2—2) F. Study of thedevelopment of mathematical models to describe forest resources phenomena; criteria forevaluating the “goodness" of such models; and methods of data collection for use in evalua-tion. Hafley
FOR 572 Conservation Policy Issues. Preq: Advanced undergrad. or grad. standing. 3(3-0) S. Analysis of the attitudes of selected private groups and public agencies toward multipleresource development. Special attention given to forest resource policies, timber manage-ment objectives, private industry activity, recreation and multiple use, education. research,

278



watersheds, governmental activity, interaction in international forestry affairs and the roleof professional foresters in multiple-use resource management Cooper
FOR 591 Forestry Problems. Preq: Advanced undergrad. 0r grad. standing. CreditsArranged. Assigned or selected problems in the field of silviculture, harvesting operations,lumber manufacturing, policy, wood science, pulp and paper science, wood chemistry orforest management. Graduate Staff
FOR 599 Methods of Research in Forestry. Preq: Advanced undergrad. or grad.standing. Credits Arranged. Research procedures, problem analysis, working plan prepara-tion, interpretation and presentation of results; evaluation of selected studies by forestresearch organizations; techniques and constraints in the use of sample plots.Graduate Staff
FOOD SCIENCE
FS 201 Food Science and Man’s Food. 3(3-0) F,S. An introduction to the science and prac-tice of providing man with a wholesome, nutritious, economical and readily available supplyof basic and processed foodstuffs. Topics will include: man’s struggle for food; chemicalnature of foods; microorganisms and foods; safety of foods; principles of food preservationand processing; organic and health foods; nutrition and the consumer; world food problem.Warren
FS (ANS, NTR) 301 Nutrition and Man. Preq: Two years of college work. 3(3—0) F,S.(See nutrition.)
FS 331 Food Engineering. Preq: PY 211 or 221. 3(2-3) F. Engineering concepts applicationto the food industry. Principles of thermodynamics, fluid flow, heat transfer, refrigerationand electricity. Jones
FS 400 Foods and Nutrition. Preq: CH 220. 3(3-0) S. Alt. yrs. The sources and propertiesof nutrients for man will be studied. Factors affecting the supply and availability of foodswill also be considered. Methods of handling, procuring and preserving foods and the changesin the values and characteristics of nutrients resulting from these processes will beemphasized. Aurand
FS 402 Food Chemistry. Preq: CH 220 or 221. 3(3-0) F. Introduction to the biochemistry offoods emphasizing basic composition, structure, properties and nutritive value. Thechemistry of changes occurring during processing and utilization of foods. Aurand
FS (PO) 404 Poultry Products. Preq: CH 220 or 221. 3(2 3) F. The composition, quality,processing and preservation of poultry meat and eggs. Ball
FS (MB) 405 Food Microbiology. Preq: MB 401. 3(2-3) F. The microorganisms of impor-tance in foods, and their cultural and metabolic activities. The physical and chemicaldestruction of microorganisms in foods and kinetics involved. The conversion of raw foods bymicroorganisms into altered foods, and the nutrition, growth and preservation of the cultureinvolved. Foods as vectors of human pathogens. The evolution of microbiological standardsfor foods. Adams
FS (ANS) 409 Meat and Meat Products. Preq: CH 220. 3(2—3) S. The basic principles in-volved in processing beef, pork and lamb from the live animal to the various representativecured, fresh, canned and comminuted meat items currently produced. Blumer
FS (BAE) 432 Food Engineering II. Preq: FS 331. 3(2—3) S. Alt. yrs. The theory and principles of evaporation, drying and distillation with emphasis on applications in food proceSS—ing. Instrumentation and control systems used in the food industry. Jones
FS 490 Food Science Seminar. Preq: Sr. standing. 1(1-0) F. A review and discussion ofscientific articles, new developments and topics of current interest. Roberts, Warren
FS 491 Special Topics in Food Science. Preq: Sr. standing or CI. 1 6 F,S,Sum. Topics areselected or assigned. Study of current topics and/or problems to gain additional knowledgeand interpretative experience in a specific area. Staff
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Selected 500-Level Open To Undergraduates
FS 503 Food Analysis. Preqs: CH 315, BCH 351, FS 402. 3(1-6) S. A study of the principles,methods and techniques necessary for quantitative physical and chemical analysis of foodand food products. Results of analyses evaluated in terms of quality standards and governingregulations Young
FS 504 Food Proteins and Enzymes. Preq: FS 402 0r BCH 351. 3(2-3) Alt. F. An advancedcourse in food chemistry with emphasis on proteins and enzymes of particular importance tofoods will be presented. Protein interactions and their effect on the physical-chemicalcharacteristics of a product will be discussed. Particular emphasis will be given to the pre-paration and kinetic properties of immobilized enzymes and their use as biochemical reactorsin processing operations or as specific electrodes for analytical purposes. Swaisgood
FS (MB) 506 Advanced Food Microbiology. Preq: FS (MB) 405 or equivalent. 3(1-6) S.The interactions of microorganisms in foods and their roles in food spoilage and bioprocess-ing. Cellular and molecular relationships in bacterial injury, repair and aging resulting fromenvironmental stresses. Bacterial sporulation, germination, and physiological properties ofbacterial spores. Klaenhammer
FS 511 Food Research and Development. Preqs: FS 331, FS 402, FS (MB) 405. 3(2-3) S. Astudy of the scientific principles underlying the development of new and improved foodproducts and processes. The study of specific food industry problems by the case method.Special emphasis on the application of research and development principles to meat, poultry,and fisheries industries. Lanier
FS 516 Quality Control of Food Products. Preqs: FS 331, FS 402, FS (MB) 405. 3(2—3) S. Astudy of quality control fundamentals in the food industry including specifications and stan-dards, testing procedures, sampling, statistical and quality control, and organization. Foodproducts and industry problems with special emphasis on dairy products. Adams
FS (HS) 521 Food Preservation. Preqs: MB 401 or FS (MB) 405. FS 402, or B0 421. 3(2—3)F. An examination of principles and methods employed in the preservation of foods. Majoremphasis on thermal, freezing, drying and fermentation processes and their relationship tophysical, chemical and organoleptic changes in product. The relationship of these preserva-tion techniques to the development of an overall processing operation. Carroll
FS (HS) 562 Post-Harvest Physiology. 3(3 0) S. (See horticultural science.)
FS (BAE) 585 Biorheology. Preqs: PY 205, MAE 314. 3(2-2) Alt. S. The concepts of strain,stress and the mechanical viscoelastic properties of biological solids, fluids and slurries. Thetime-dependent deformation and flow of bio materials elements of strength of materials,rheological equations and model concepts, creep-relaxation and dynamic behavior, contactproblems and the Boltzman superposition principle as a function of time, temperature andmoisture content. Hamann
FS 591 Special Problems in Food Science. Preq: Grad. or sr. standing. Maximum 6F,S,Sum. Analysis of scientific, engineering and economic problems of current interest infoods. The problems are designed to provide training and experience in research.Graduate Staff
GENETICS
GN 301 Genetics in Human Affairs. Students should have sophomore standing. 3(3-0)F,S. Fundamental principles of genetics presented at a level not requiring courses inbiological sciences but sufficient for understanding the relation of genetics to society andtechnology. A survey of current knowledge of inheritance of human traits. McKenzie
GN 411 The Principles of Genetics. Preq: BS 100, Jr. standing. 3(3-0) F,S. An introduc-tory course. The physical and chemical basis of inheritance; genes as functional and struc-tural units of heredity and development; qualitative and quantitative aspects of geneticsvariation. Bewley, Schaffer

280



GN 412 Elementary Genetics Laboratory. Preq. or Coreq: GN 411. 1(0-2) F,S. Experiments and demonstrations provide an opportunity for practical experience in crossing andclassifying a variety of genetic materials, particularly Drosophila.Schaffer, Graduate Assistants
Selected 500—Level Courses Open To Advanced Undergraduates
GN 504 Human Genetics. Preq: GN 301 or 411, or equivalent. 3(3 0) S. The basic principlesneeded for an understanding of the genetics of man. Current knowledge and important areasof research in human genetics. McKenzie, Schaffer
GN 505A,B,C,D Genetics 1. Preq: GN 411 or its equivalent. 1-4 F. Lectures in geneticprinciples presented as a series of five-week minicourses: GN 505A, qualitative genetics; GN505B, microbial and biochemical genetics; GN 505C, cytogenetics. The laboratory, GN 505D,will involve experimental techniques in genetics and will extend throughout the semester.Majors and minors must enroll for the entire series. Others may enroll for specificminicourses and attend first lecture of semester for schedule. Grosch, Gerstel, Kloos
GN 506A,B,C,D, Genetics 11. Preq: GN 411 or its equivalent. 1-4 S. Lectures in geneticprinciples presented as a series of five-week minicourses: GN 506 A, developmental genetics;GN 506B, quantitative genetics; GN 506C, population genetics. The laboratory, GN 506D, willinvolve experimental techniques in genetics and will extend throughout the semester. Majorsand minors must enroll for the entire series. Others may enroll for specific minicourses andattend first lecture of semester for schedule. Scandalios, Moll, Ahlberg
GN (ANS) 508 Genetics of Animal Improvement. 3(3-0) S. (See animal science.)
GN (PO) 520 Poultry Breeding. 3(2 2) S. (See poultry science.)
GN (Z0) 532 Biological Effects of Radiations. Preq: BS 100, or GN 301, or Cl. 3(3—0) S.Qualitative and quantitative effects of radiations (other than the visible spectrum) onbiological systems, to include both morphological and physiological aspects in a considera-tion of genetics, cytology, histology, and morphogenesis. Grosch
GN (Z0) 540 Evolution. Preq: Nine credits in biological sciences. 3(3-0) F. The facts andtheories of evolution in plants and animals. The causes and consequences of organic diver-sity. Staff
GN (CS, HS) 541 Plant Breeding Methods. 3(3-0) F. (See crop science.)
GN (CS, HS) 542 Plant Breeding Field Procedures. 2(0—4) Sum. (See crop science.)
GN (CS) 545 Origin and Evolution of Cultivated Plants. 2(2—0) S. (See crop science.)
GN (Z0) 550 Experimental Evolution. Preq: GN 506, or C1. 3(3-0) F. A survey of studieson experimental and natural populations of plants, animals, and man in relation to thetheoretical aspects of evolution and speciation; a descriptive rather than rigorousmathematical review. (Offered 1978-79 and alt. yrs.) Laurie-Ahlberg
GN 560 Molecular Genetics. Preqs: GN 411; BCH 351. 3(3 0) F. A discussion of the struc—ture and function of the genetic material at a molecular level. Both prokaryotic andeukaryotic systems will be considered. The aim will be to describe genetics in terms ofchemical principles. (Offered 1978-79 and alt. )rs.) Flash man
GN (BCH, MB) 561 Biochemical and Microbial Genetics. Preqs: BCH 351 or 551, GN411 or 505, MB 401 or equivalent. 3(3 0) S. The course will include the development of thefields of biochemical and microbial genetics and will emphasize both the techniques and concepts utilized in current research. Armstrong
GREEK LANGUAGE AND LITERATURE
GRK 101 Elementary Greek 1. 3(3 0) F. Introduction to Classical Greek. A study of theGreek alphabet, three declensions, conjugation of regular and some irregular verbs.Readings based on Greek mythology, philosophy and literature.
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GRK 102 Elementary Greek II. Preq: GRK 101. 3(3-0) S. After a brief review of conjuga-tions and declensions, this course takes up the study of the middle voice, uses of optative andsubjunctive, infinitive. aorist, future tenses and genitives, plus other syntactical andmorphological phenomena. Readings from Plato, the New Testament, Xenophen, Herodotus.
GRK 201 Intermediate Greek I. Preq: GRK 102. 3(3-0) F. An introduction to Greek prose,with emphasis on increasing reading skill through vocabulary acquisition and the study ofcomplex grammatical structures. Plato’s Apology. Crito, and selections from the Phaedo areread. The relationship of the Platonic writings to other Greek literature is examined throughreading in translation selections from the Greek orators, historians, poets, and playwrights.
GRK 202 Intermediate Greek II. Preq: GRK 201 3(3-0) S. A study of the techniques oforal poetry, the use of myth, and the literary and historical significance of Homer's Iliad andthe New Testament. An analysis of differences between classical and Koine Greek.
GRK 310 Classical Mythology. 3(3-0) F. An introduction to Greek and Roman mythologythrough the writings and art of the Classical period. Discussion of creation stories, the majorgods and heroes, the underworld and afterlife. Examination of the intellectual, religious andeducational role of myth and of the most important theories of interpretation and classifica-tion. All readings and discussion in English.
GRK 320 Greek Tragedy in Translation. 3(3-0) S. A study of the tragedies of Aeschylus,Sophocles, and Euripides in translation. Discussions of the literary and social aspects of theindividual plays and of the tragic genre in the fifth century. Examination of selections inAristophanes, Plato, Aristotle and Seneca which discuss or reflect Greek tragedy.
GEOLOGY
CY 101 General Physical Geology. Credit may not be obtained for both GY 101 and 120.3(3 0) F,S. Systematic consideration of processes operating on and below the earth’s surfaceand the resulting features of landscape, earth structures, and earth materials. Occurrencesand utilization of the earth's physical resources. Recommended that CY 110 be taken con—currently. Staff
GY 110 Physical Geology Laboratory. Coreq: GY 101 or 120. 1(0-2) F,S. The common rockforming minerals, the common rocks, topographic maps, geological structures and geologicalmaps. Field trips.
CY 120 Elements of Physical Geology. Credit may not be obtained for both GY 101 and120. 2(2-0) F,S. Basic principles of physical geology. Major earth processes, principal geologicfeatures, earth materials, and their interrelationships. Primarily intended for majors in dis-ciplines requiring a minimum practical working knowledge of geology. Recommended thatCY 110 be taken concurrently.
CY 201 Historical Geology. Preqs: GY 101 or GY120.3(3—0) S. The second semester of thebasic introductory sequence in geology. Utilization of the principles of geology to reconstructand understand the earth’s past history. Geologic events that cause modification of theearth’s crust, emphasizing North America. History of life and the environmentalsignificance of changes in animal and plant life through geologic time. Recommended thatGY 210 be taken concurrently. Harrington
GY 208 Environmental Physical Geography. 3(3-0) F,S. Study of man’s physical environ-ment and his relation to it. Topics include atmospheric and oceanic structure and circulation;weather and climate; soils and landforms; volcano and earthquake hazards; interaction ofair, sea and land; interaction of man and his environment; air and water pollution.
CY 210 Historical Geology Laboratory. Coreq: GY 201. 1(0-2) S. The reconstruction andinterpretation of past events in the history of the earth. Interpretation of sedimentary rocks,construction and interpretation of geological maps, the identification of fossil organisms andthe utilization of fossils in the reconstruction of earth history. Harrington
GY 330 Crystallography and Mineralogy. Coreq: GY 101 or 120. 3(2-3) F. The elements ofmorphological crystallography. Space lattices, crystal symmetry, systems and classes.Stereographic projection of common forms. Identification of minerals by crystallographic
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features, cleavage, fracture, luster, color, streak, hardness, specific gravity, etc. Chemicalcomposition, varieties, occurrence, association, important localities and uses. Crystal struc-tures of selected minerals. Stoddard
GY 331 Optical Mineralogy and X-Ray Diffraction. Preq: CY 330 4(2-4) S. Techniquesand underlying optical theory for identifying minerals with the polarizing microscope.Determination of index of refraction and birefringence; isotropic, uniaxial or biaxial charac-ter, optical sign and orientation. Adjunct apparatus for statistical and petrographic studies.Generation of x-rays, techniques and underlying theory for identifying by x-ray diffraction.Stoddard
CY 351 Structural Geology. Preq: CY 201 and 330. 4(3-3) S. Basic principles of rockmechanics; stress-strain analysis of deformed rocks. Nature and mechanisms of formation ofjoints, cleavage, faults, folds and other structural features of the earth’s crust. Introductionto geotectonics. Field trips. Aldrich
CY 400 Environmental Geology. Preq: GY 101 or 120. 3(2-1) S. Man’s effect upon andinteraction with such processes as mass-wasting soil development, erosion, transport anddeposition of sediments, surface waters, groundwater, volcanism and earthquakes. Environ-mental aspects of mineral and petroleum usage and waste disposal as affected by geologicprocesses and materials. Welby
CY 415 Geology of Metalliferous Deposits. Preqs: GY 440, GY 452. 3(2-3) S. The nature,geologic setting and geographic distribution of metallic mineral deposits. Emphasis is onthose deposits yielding ferrous, base, and precious metals and on the various geologicprocesses that work to produce them. Laboratory work with ore suites from famous miningdistricts of the world. Field Trips. Brown
GY 423 Invertebrate Paleontology and Biostratigraphy Preqs: GY 201-210, or ZO 202.4(3-3) F. Study of invertebrate forms occurring commonly as fossils together with study oftheir application to problems of correlation of strata, paleoecology, and development of con-cepts of evolution. Lecture, laboratory, field trips. Welby
CY 440 Igneous and Metamorphic Petrology. Preq: GY 331. 4(3—3) F. Rocks that areformed at high temperatures and pressures by crystallization or solidification of moltenmagma or by solid-state recrystallization of older rocks. Application of principles of phase-rule chemistry, and of the results of modern high pressure-temperature laboratory researchon the stability fields of crystalline phases to an understanding of igneous and metamorphicrocks. Identification, classification, occurrence, and origin of the principal igneous andmetamorphic rocks. Fodor
GY 452 Sedimentary Petrology and Stratigraphy Coreq: GY 331. 4(3-3) S. Identification,classification, geologic occurrences, and origin of minerals, rocks and mineral depositsformed by physical, chemical and biological processes at low temperatures and pressures atand near the earth's surface. Principles of divisions of stratified terrains into natural units,correlation of strata, identification of depositional environments, and facies analysis.Cavaroc
GY 461 Engineering Geology. Freq: GY 101 or 120. 3(3-0) F. Applying geologic principlesto engineering practice; analysis of geologic factors and processes affecting specific engineer-ing projects. (Offered F 1979 and alt. years.) Leith
GY 462 Field Geology. Preq: CY 351. 3(1-5) F. Methods of collecting geologic data andsamples in the field. Introduction to the use of geologic surveying instruments. Basic geologicmapping. Preparation of geologic maps, cross sections, and geologic reports. Aldrich
GY 465 Geologic Field Camp. Preq: CY 351, 440, 452. 6. Sum. Six weeks summer fieldcourse. Field procedures and geologic instruments. Geological mapping of various geologicstructures and terrains. Field trips. Aldrich
GY 470 Principles of Geophysics. Preqs: PY 208 or 212; CY 120 or equivalent recommended. 3(3-0) F. The structure of the earth as inferred from geophysical investigations ofgravity, earth magnetism, earthquake seismology, thermal history, and geodynamics. Dataacquisition and interpretation. Applications to exploring natural resources and to engineer—ing geology. Won
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CY 481 Principles of Geomorphology. Preq: CY 201 or equivalent. 3(2-2) F. Land forms,the processes responsible for their origin, their stages of development and the underlyinggeology and structures on which they have formed. Emphasis on the geologic principles in—volved in interpreting the origin and evolution of the North American landscape.Harrington
CY 491 Seminar on Selected Geologic Topics. 13. Study and discussion of selectedgeological topics. ‘
Selected 500»Level Courses Open To Advanced Undergraduates
CY 500 Regional Geology of North America. Preqs: GY 101 or 120, sr. standing. 1-6.Field study of classic geologic localities and geomorphic processes not indigenous to NorthCarolina. Typical areas are New England and adjacent Canada, northern Mexico andsouthwestern United States, and the Pacific Northwest. Representative subjects include theCanadian Shield, Precambrian mineral deposits, the San Andreas fault, desert geo-morphology, Grand Canyon stratigraphy, modern and ancient reefs, and glaciated volcanoes.Mineral, rock, and fossil collecting. Student reports required. Graduate Staff
CY 521 Introduction to Subsurface Well Evaluation. Preqs: CH 103, PY 212, CY 120.3(2—3) Alt. F. Principles, uses and interpretation of commonly used \vireline technique forstructural, lithologic, and fluid evaluation of wells. Oriented towards petroleum re-serve/evaluations. Cavaroc
CY 522 Petroleum Geology. Preq: CY 452. 3(3-0) S. Properties, origin, and modes of oc-currence of petroleum and natural gas. Geologic and economic features of the principal oiland gas fields, mainly in the United States. (Offered S 1980 and alt. yrs.) Leith
CY 524 Continental Evolution. Preqs: GY 222, 351, 440, 452. 3(3-0) F. The stratigraphicand tectonic events which have shaped the continents, with emphasis upon North America;field trips. (Offered F 1980 and alt. years) Welby
CY 532 Ore Microscopy. Preq: CY 331. 3(0-6) F. The theory and technique of microscopicinvestigation of opaque ore minerals, ores and mill products produced by beneficiation ofores. Studies of compositions and textures of materials in polished surfaces are based on ob-servations of optical and physical properties, etch reactions and microchemical tests. (Of-fered F 1979 and alt. years.) Brov~ n
CY 542 Intermediate Petrog‘raphic Analysis. Preq: GY 440 or equivalent. 2(0-5) F.Systematic study of rocks in thin section by means of the petrographic microscope.Mineralogy, mineral and rock compositions, and rock textures applied to an interpretation ofthe origin and crystallization or depositional history of specimens studied. Suites repre-sentative of each of the three major rock groups will be studied during the first half of thesemester: during the remainder of the semester, the student will concentrate on suitesrepresentative of his/her area of specialization. Stoddard, Cavaroc
CY 545 Advanced Igneous Petrology. Preq: GY 440. 3(2-2) S. Physicochemical principlesrelated to igneous petrogenesis. General principles and specific problems including theorigin, differentiation and emplacement of magmas and the possible relationships of igneousprocesses to global tectonics. (Offered S 1980 and alt. years.) Fodor
GY 546 Advanced Metamorphic Petrology. Preq: GY 440. 3(2-2) Alt. S. The petrogenesisof metamorphic rocks including conditions of metamorphism, metamorphic facies and faciesseries, the petrogenetic grid, contact and regional metamorphism, metamorphism and platetectonics. Heterogeneous chemical equilibrium and application of Gibbs Phase Rule tometamorphic rocks. Thermodynamically valid algebraic and graphical analysis ofequilibrium mineral assemblages. Chemical zoning. Petrographic studies of selectedmetamorphic suites. (Offered S 1979 and alt. yrs.) Stoddard
CY 551 Advanced Structural Geology. Preq: CY 351. 3(2-3) Alt. F. Principles of rockmechanics and their application in solving geologic problems; finite strain analysis of de-formed rocks; advanced techniques of structural analysis; petrofabrics; development ofvarious geologic structures. Course is designed to emphasize the application of principles andtechniques in the field. Aldrich
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CY 563 Applied Sedimentary Analysis. Preqs: GY 452, ST 361. 3(2—2) F. Extension of GY452, with emphasis on coarser grained elastic sedimentary rocks. Sampling of sedimentarypopulation, critical study of assumptions underlying standard measurement techniques;treatment, testing and evaluation of sedimentary data; application to problems in sedimen-tology. (Offered F 1980 and alt. yrs.) Cavaroc
GY 564 Depositional Environments and Lithostratigraphy. Preq: GY 452 or grad.standing. 3(2-3) S, Fabric of large sedimentary basins in terms of the spatial distribution ofcomponent major rock facies; current litho-genetic models based upon comparison with re-cent equivalents; field trips. Cavaroc
GY 565 Hydrogeology. Preq: CY 452. 3(3-0) S. Occurrence and sources of surface and sub-surface water. Relationships of surface water to subsurface water. Rock properties affectinginfiltration, movement, lateral and vertical distribution, and quality of ground water. Determination of permeability, capacity, specific yield, and other hydraulic characteristics ofaquifers. Principles of well design, legal aspects of water supplies. (Offered S 1981 and alt.yrs.) Welby
GY 567 Geochemistry. Preq: CH 331 or 433. 3(3-0) F. The quantitative distribution of elements in the earth’s crust, the hydrosphere and the atmosphere. Application of the laws ofchemical equilibrium and resultant chemical reactions to natural earth systems.Geochemical application of Eh-pH diagrams. Geochemical cycles. Isotope geochemistry. (Of-fered F1980 and alt. years.) Graduate Staff
GY 570 Exploration and Engineering Geophysics. Preq: GY 470 or PY 207 or PY 208 orequivalent. 3(3—0) S. Geophysical methjds as applied to exploring the earth's mineral andenergy resources and investigating subsurface geological structure and its physical proper-ties. Principles, measurements, analyses, and interpretations of gravity, magnetic, electric,electromagnetic, seismic methods. Won
CY 571 Geophysical Field Methods. Preq: GY 570. 2(2-week summer camp) Sum. Two-week summer field course. Practical geophysical field measurements using instruments forgravity, magnetic, electric, electromagnetic and radioactivity methods. Data interpretationin terms of subsurface geological structures and their physical properties, locations, sizesand shapes. Students are required to register for the course in the second summer session.Location: within the state of North Carolina; estimated expense: $150. (Offered Sum. 1979and alt. yrs.) Won
CY 581 Geomorphology. Preqs: CY 101 or 120 plus appropriate background. 3(2-3) F.Land forms and their relations to processes, stages of development, and adjustments ofstructure. Emphasis on mass-wasting, fluvial geomorphology of humid and arid climates,coasts, karst and eolian processes. Lectures, map interpretations and field trips. Harrington
CY 582 Quaternary Geology. Preqs: GY 101 or 120, sr. standing. 3(3—0) S. Glaciology,glacial geology, Pleistocene stratigraphy, periglacial geomorphology; Quaternary volcanism,tectonism, and sea-level fluctuations; late Cenozoic climate changes; field trips. (Offered S1981 and alt. yrs.) Harrington
CY 583 Photogeology. Preq: CY 101 or 120. 3(2-2) S. The stereoscopic study of aerialphotographs to obtain geologic information. The construction of bedrock and surficialgeologic maps from aerial photographs. Aspects of remote sensing useful in geologic inter—pretation. Harrington
GY (MSE) 584 Marine Geology. Preqs: CY 452, or 101 or 120 plus appropriatebackground. 3(3—0) S. Morphology, structure and origin of ocean basins with their diversefeatures and their relations to the continents. Physical and chemical properties of the oceans,sedimentation in the marine environment and near-shore features. The economic potential ofmineral resources derived from oceanic areas. (Offered S 1980 and alt. yrs.) Nittrouer
GY 588 Regional Tectonics. Preqs: CY 351, 440, 452. 3(3-0) S. 1980 and alt. yrs. Methodsof study of the tectonic history of major geologic regions in North America and other areas ofthe world through the application of stratigraphy, petrology, and structural geology. Syn-thesizing regional tectonic patterns and events. Aldrich
CY 593 Advanced Topics in Geology. Preq: CI. 1—6 F,S. Special study of some advancedphases of geology. Graduate Staff
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HISTORY OF ART
HA 201 History of Art From Ancient Greece Through the Renaissance. 3(3-0) F,S. Asurvey of art from Ancient Greece and Rome through the Italian Renaissance covering themajor art forms of painting, sculpture, and architecture. Includes the early medieval periodas well as the later developments of the Romanesque and Gothic eras. Ketchiff
HA 202 History of Art From the Renaissance Through the 20th Century. 3(3-0) F,S. Asurvey of art from the Northern Renaissance in Europe through the 20th century in Europeand America, Painting, sculpture and architecture are examined as well as the more recenttechniques of collage, frottage and other mixed media approaches. Ketchiff
HA 203 History of American Art. 3(3-0) S. Alt. yrs. A history of American Art (painting,sculpture and architecture) from the Colonial Period through the 20th century. Ketchiff
HA 298 Special Topics in Art History. 3(3—0). Introductory survey of particular areas ofart history. Special topics will vary semester to semester, but emphasis will be onchronological periods such as 20th century art, the Italian Renaissance, etc. Ketchiff
HISTORY
NOTE: JUN-.300 It ml conrsrs open to all students without prerequisite. Previous coursework in any particulm' field of history is not necessary in order to take any 200-300 level(WINE?

H1 205 Western Civilization Since 1400. 3(3-0) RS. A survey of Western Civilization fromthe Renaissance to the present.
H1 207 The Ancient World to 180 A.D. 3(3-0) ES. The ancient cultures of the Middle Eastand Graeco-Roman civilization, including Egyptian, Minoan, Mycenean, Greek, and Romansocieties and cultures.
H1 208 The Middle Ages. 3(3-0) F,S. Medieval civilization as it emerged from the decliningRoman Empire through its apogee in the 13th century. The transition from the classical tothe medieval world, the impact of the Germanic influx, and the political, economic, and socialinstitutions of the High Middle Ages.
H1 209 Renaissance to Waterloo 1300-1815. 3(3-0) F,S. A survey of all aspects of theperiod of transition from the medieval t0 the modern world. Includes the decline of medievalinstitutions, the Renaissance, the Reformation and Counter-Reformation, rise of Ab-solutism, the English 17th—century revolution, the French Revolution and Napoleonic era.
H1 210 Modern Europe 1815—Present. 3(3-0) F,S. An introductory survey of the history ofEuropean societies and political systems from 1815 to the present.
H1 215 Latin America to 1826. 3(3-0) F,S. The origins and development of social, political,economic and religious institutions from pre-conquest times to the achievement of indepen-dence. The ancient American cultures; Spain and Portugal before 1492; the conquest and set-tlement; Spanish rule in theory and practice; economic life; the Church; land and labor; theAfrican contribution; the Portugese in Brazil; the independence movements.
H1 216 Latin America Since 1826. 3(3-0) ES. Social, political, economic, and intellectuallife in the 19th and 20th centuries. Major attention to Mexico, Argentina, Brazil, Peru, andCuba. Topics include the social structure of the new nations; 19th century liberalism; theforce of tradition; relations with Europe and the United States; the Monroe Doctrine andUS. intervention; economic change; caudillo rule; 20th century upheavals; the MexicanRevolution; Peron’s Argentina; Castro and Latin America.
H1 221 An Introduction to British History to 1688. 3(3—0) ES. A general survey of thehistory of British society, culture, and politics to 1688.
H1 222 An Introduction to British History Since 1688. 3(3-0) F,S. A general survey of thehistory of British society, culture, and politics since 1688.
H1 233 The World in the 20th Century. 3(3-0) F,S. National and international problems inthe Western and non-Western world, including institutions and ideas at the turn of the cen-
286



tury, origins and effects of the First World War, the post-war challenge to Westerndemocratic supremacy from within and without, the Second World War, and problems of thepost-war period.
HI 241 United States to 1783. 3(3-0) F,S. The European background of American history;establishment of English colonies in America; colonial historical development; the conflictwith England, the securing of independence, and the establishment of independentgovernment.
HI 242 United States, 1783-1845. 3(3-0) F,S. Inauguration of the new nation; territorialexpansion and the westward movement; growth of democracy and social reform; develop-ment of national feeling and sectional tensions.
HI 243 United States, 1845-1914. 3(3-0) ES. The coming of the Civil War; the war and thereconstruction of the nation; the rise of industrialism and the Populist and Progressiveresponse; the emergence of the United States as a world power.
HI 244 United States Since 1914. 3(3-0) ES. The United States and the First World War;the society in the 1920’s; the Great Depression and the New Deal; the Second World War andpost-war international problems; the Truman and Eisenhower years; America in the 1960’sand 1970’s.
H1 263 Traditional East Asia: Prehistory to 1800. 3(3-0). Introduction to the civiliza-tions of China, Japan, and Korea prior to the penetration of Western institutions and ideas.
HI 264 Modern East Asia: 1800 to Present. 3(3-0). The western impact and the responsesin China, Japan, and the smaller nations of East and Southeast Asia.
H1 275 Introduction to History of South and East Africa. 3(3-0) F,S. The history ofSouthern and Eastern Africa, focusing on such topics as the African kingdoms (the Lunda,Buganda and Zula kingdoms); the European encroachment, the origins of Colonialism andthe character of colonial societies and economies, South African apartheid, African Protest,nationalism and independence.
HI 276 Introduction to History of West Africa. 3(3-0) F,S. The history of WesternAfrica, focusing on such topics as the forest civilizations and the slave trade, the trade andthe expansion of Islam, the colonialism in West Africa, the emergence of African nationalismand the achievement of independence, and post colonial West Africa.
HI 298 Special Projects in History. 1-3 F,S. Utilized for guided research or experimentalclasses at the soph. level. Staff
HI 315 History of the Crusades: Conflict and Culture in the Mediterranean. 3(3-0) Alt.yrs. The causes and deeds of the long conflict over the Holy Land during the Middle Ages,known as the Crusades, and the concurrent cultural interchanges and economic, social,political and legal relations between Classical Islamic and Western Medieval Europeancivilizations. Readings are given in translated Arabic, Latin, Hebrew and Greek sources aswell as secondary authors. Lectures are given from both the Western and Eastern perspec-tives. Newby, Riddle
HI 321 Ancient and Medieval Science. 3(3-0) F. Selected topics to examine how pre-modern “science" differed from the science that emerged after the “Scientific Revolution" ofthe 17th century. The relations of science to social and economic factors, technology, magic,and religion. Examples from pre—history, Mesopotamia, Egypt, China, India, Greece, Rome,Islam and the Medieval and Renaissance West. Sylla
HI 322 Rise of Modern Science. 3(3-0) F,S. The “Scientific Revolution” of the 16th and17th centuries. Analysis of Newton's System. The origins of modern chemistry, geology andevolution theory. The radical revision of Newtonian theory in the 20th century. Thesedevelopments are considered within the context of the great historical movements of theirtime. Mulholland, Sylla
H1 333 History of American Sport. 3(3-0). An examination of sports as a reflection of anda factor within the general development of American history. Beezley, Hobbs
HI 341 Technology in History. 3(3-0) S. The role of technology in society from earliesttimes to the present. The achievements of technology and their impact on society as a whole
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are examined along with the social status, education, sources of support, and relationships tochurch and gm ernment of scientists and engineers in various periods. Mulholland
HI 5343 U. S. Urban History, ISM-Present. 3(3 0) F. An introductory survey of US. ur-ban history, 1607 present. Major emphasis on the historical background of today’s social,economic, and political urban problems. Research projects tailored to fit the interest andcareer plans of individual students will be required. King
HI 348 History of Women in the United States. 3(3-0). The history of women’s roles asthey relate to economic and social change in the United States. The lives of women in pre—in-dustrial and industrial America with focus on women‘s experiences in both the public sphere(politics and reform for example) and the private sphere (domestic, reproductive, and familypatterns). O'Brien, Scott
HI 365 The American West. 3(3 0) F A history of the American frontier with emphasison lllt trans-Mississippi West. The course surveys the cycles of exploration, conquest, andexploitation of this region, and examines the influence of the frontier in the development ofthe United States. Crisp
HI (EB) 370 The Rise of Industrialism. Preq: EB 201 or 212. 3(3-0) F. (See economicsand business.)
HI (EB) 371 Evolution of the American Economy. Preq: EB 201 or 212. 3(3-O) F. (Seeeconomics and business.)
H1 372 Afro-American History Through the Civil War, 1619—1865. 3(3 0). After a briefconsideration of their African background, the course considers the particular role, ex-perience and influence of Afro-Americans in the United States through the Civil War. Staff
HI 373 Afro-American History Since 1865. 3(3-0). The history of Afro Americans in theUnited States from the Reconstruction era through the Civil Rights Movement or BlackRevolution of the 1950s and 1960s. Staff
NOTE: Prr 1‘; (11113117 for 4/00 [(111 courses: Three hours of history.

HI 400 Civilization of the Ancient Near East. 3(3-O). The civilization of Mesopotamia andEgypt from earliest times to the fall of Babylon in 539 BC. Sack
H1 403 Ancient Greek Civilization. 3(3-0). The history of the Hellenes from the Minoancivilization through Alexander’s legacy. with readings in Herodotus and Thucydides. Sack
HI 404 Rome to 180 A.D. 3(3-O). Roman development from the Estruscans through Em-porer Marcus Aurelius (180 AD.) Examines through readings in Livy and Tacitus the greatpolitical achievement which saw Rome rise from a cattletown on the Tiber to the head of anEmpire. RiddleHI 406 From Roman Empire to Middle Ages. 3(3-O). Using primarily translated Latinsources the course deals with decline of Imperial Rome, and its succession by new Christian,Germanic, and Islamic civilizations. Newby, Riddle
H1 407 Islamic History to the Crusades. 3(3-O). The history of the Islamic Near East tothe disintegration of the Caliphate and the beginning of the Crusades. Topics will include:The East Mediterranean and Arabia before Islam, Muhammad and the development ofIslam, the early Caliphates, the Abbasid revolution, sources of Muslim civilization, theClassical heritage and Islam, Islamic society and institutions, Islamic law, Islamicmysticism. Newby
H1 408 Islamic History from the Crusades to 1798. 3(3-O). The history of the Islamicworld from the Crusades to 1798. Topics will include: The Crusades and the CounterCrusades; the Ottomans; Islamic literature, science, philosophy, art and architecture; Islamin Spain, India, Asia and Africa; the rise of European influence. Newby
H1 410 Italian Renaissance. 3(3-0). Renaissance humanism, an educational ideal and anawareness of man as the sole creator in the historical world, will be examined in itsrelationship to the Italian republics and princedoms of the 14th through the 16th century.. Banker
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HI 411 The Protestant and Catholic Reformation of the 16th Century. 3(3-0). The condi-tions and criticisms which lead to reform and the nature of the institutional and theologicalchanges affected by the various churches and sects. Special attention to Luther and Calvin.Banker
HI 414 The Age of Absolutism. 3(3-0). Concentrates on the development of royal ab-solutism in 17th century Europe, the nature of the institutions which supported it, the par-ticular cultural forms and patterns which it generated, and the reasons for its decline in the18th century. Greenlaw
HI 415 Revolutionary Europe. 3(3—0). A broadly based analysis of Europe's firstrevolutionary era. The revolution in thought called the Enlightenment, the causes andcharacter of the Revolution in France, the impact of these events in France and Europe.Greenlaw
H1 416 European Life and Work, 1750-1850. 3(3-0). An historical examination of socialtraditions and change in Europe (esp. England, France and Germany) from the mid-18thto the mid-19th century, including both rural and urban life. The course emphasizes popu—lation growth and its effects, changes in lower and middle class family life, the evolutionof labor, the experience and perception of poverty, and types of popular protest. LaVopa
HI 418 Fascism in Germany and Italy, 1919-1945. 3(3 0). Hitler and Mussolini: twoaspects of European Fascism in the interwar period. Suval
HI 424 England From the Celts to 1485. 3(3—0) S. A political history of England from theCelts to 1485 with special emphasis upon political and religious ideas and institutions and thedevelopment of the English Constitution. Downs
H1 425 Tudor and Stuart England. 3(3-0). The permanent political crisis set into motionby the Reformation culminating in the English Civil War. Emphasis on certain key develop-ments in social, political and economic life such as the development of a new concept ofkingship, the growing independence of Parliament, the search for religious uniformity andthe changing status of the aristocracy and gentry. Carlton
HI 426 England in the 18th and 19th Centuries. 3(3 0). A political history of England (lur-ing the 18th and 19th centuries with special emphasis upon political ideas and institutionsand constitutional developments as viewed within the context of social and intellectualchange. Downs
HI 429 20th Century Britain. 3(3-0). British political, social and economic history since1914, with reference to the effects of two world wars, the growth of the Welfare State,British decline as a power, and the search for a new role in the world. Carlton
HI 430 Modern France. 3(3-0). The major trends since the dovs nfall of Napoleon l with ashort preliminary survey of the old regime and the revolutionary period 1789-1815. Cultural,economic, social and intellectual trends are stressed as well as the political. The xx ays inwhich France has been a seedbed for new movements in Europe. Brown
HI 431 Germany: Luther to Bismarck 1500-1871. 3(3-0). A history of Germany from theReformation to the completion of national unification in 1871, including the major historicalevents and personalities and emphasizing the impact of socio—economic changes on politicsand culture. LaVopa
HI 432 History of Germany Since 1871. 3(3 0). German history from the unification of1871 to the present, concentrating on problems of nationalism and political and socialreform. Suval
HI 436 European Thought and Society, 1750-1900. 3(3-0). A study of major figures inEuropean thought and letters since the Enlightenment and their influence on European andWorld culture, society and politics. Staff
HI 438 History of Russia to 1881. 3(3 0). The social, political, economic and culturalhistory of Kievan Russia, Muscovy and Imperial Russia through the emancipation of theserfs and the fundamental reforms that followed. Emphasis on internal developments; someattention to foreign policy. Wheeler
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H1 439 History of Russia Since 1881. 3(3 0). The history of Russia and the Soviet Unionfrom the great reforms of the 19th century to modern times emphasizing political, religious,and cultural trends that underlie the development of the Russian state and society and theposition of the USSR. in the world today. Some attention to foreign policy with emphasison Soviet period. Wheeler
H1 441 The United States: The Colonial Period. 3(3-0). An intensixe analysis of theEnglish Colonization of the New World, the m0ti\ es for settlement, the growth of politicalinstitutions, the development of imperial-colonial relations, the rise of slavery, the role ofreligion and ideas in colonial life, and the process of Americanization from 1606 to 1763.Constantin
HI 442 The United States: Revolution to Constitution. 3(3-0). The conflict with GreatBritain after 1763 leading to the declaring of independence; the war for American indepen-dence; the political, social, and ideological problems in establishing the government of thenew nation. Constantin
HI 443 The Age of Jefferson. 3(3 0). The political, social, economic, intellectual anddiplomatic aspects of United States history from the adoption of the Constitution in 1789through the second Madison administration. Establishment of the federal government; implementation of Hamilton’s financial system; foreign affairs during the Wars of the FrenchRevolution; rise of political parties; triumph of the Jeffersonian Republicans; territorial ex-pansion of the United States; War of 1812. Wishy
HI 444 The Age of Jackson, 1815-1850. 3(3—0l. The major political, social, cultural andeconomic developments from the Era of Good Feelings to the Compromise of 1850. Readingsorganized around four major interpretations of the period. King
HI 445 American Social Ideals and Institutions Before the Civil War. 3(3-0). Investiga—tion in selected periods before the Civil War of the structure and role of the American family,organization of voluntary societies (such as reform groups) of professions and occupationsand the development of social ideals and attitudes in both workaday and highbrow culture.Readings include diaries, letters and advice manuals. Scott
HI 446 Civil War and Reconstruction. 3(3 0). The period of sectional strife and war. Ex-amination 0f the impact of the war on the United States and the efforts to reconstruct theSouth on a national basis. Harris
HI 447 American Social Ideals and Institutions Since the Civil War. 3(3-0). Study ofAmerican social and cultural life since the Civil War and focusing on changes in the nature ofsocial ties, in the institutions surrounding work, in sex roles and the function of the family,and in agencies of education and communication. Scott
HI 450 The United States in Prosperity and Depression, 1919-1939. 3(3-0). The domestichistory of the United States between the World Wars. emphasizing the social and politicalresponses to economic, demographic, and organizational change. Collins
H1 452 Recent America. 3(3 0). Some of the major problems in American life since 1939.Hobbs
H1 454 US. Foreign Relations. 3(3-0). The origins of American foreign policy and theconduct of diplomacy in the era since the United States became a world power. Stresses com-plex array of personalities, ideas, institutions and forces involved in shaping and im-plementing policy. Beers
H1 455 Christianity and Its Critics in American History. 3(3-0). Analysis of majorchallenges to conventional or established belief and orthodoxy from Anne Hutchinson andRoger Williams to the age of Darwin. Concentration on the major intellectual debates aboutthe foundations of traditional faith as well as on alternatives to Christianity and attempts torestate its claims. Constantin
H1 458 Significant Figures in 20th Century America. 3(3-0).The impact on American lifein the 20th century of some important people in the fields of politics, war and peace, sportsand various forms of communication. Hobbs
HI 461 Civilization of the Old South. 3(3-0). The distinctive features of the Old South as
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part of the regional development of United States history. Consideration of colonial factorsin the making of the South, development of the plantation system and Negro slavery,Southern social order. intellectual and cultural life, economic development, and rise ofSouthern nationalism. Crisp, Elliott
HI 462 The New South in America. 3(3-0). A brief investigation of distinguishingfeatures of Southern society on the eve of the Civil War and extended analysis of the subse—quent development of this society in a modernizing nation. O’Brien
HI 463 North Carolina to 1860. 3(3-0). North Carolina history from the earliest explora-tions through the 1850’s. Elliott
H1 464 North Carolina Since 1860. 3(3-0). North Carolina history from the eve of the CivilWar to the present. O’Brien
H1 467 Modern Mexico. 3(3-0) F. Major developments in Mevican national life since 1821.The 19th century: the era of Santa Anna, the war with the United States, the Reform, theFrench intervention, and the dictatorship of Porfirio Diaz. The 1910 Revolution and theresulting transformation of Mexico’s political, social and economic institutions. Readingknowledge of Spanish helpful but not required. Beezley
HI 469 20th Century Latin American Revolutions. 3(3-0). The variety of revolutionarychanges in certain 20th century Latin American republics. Concentrates on Argentina,Bolivia, Peru, and Cuba, but includes some other nations. Examines movements dedicated tothe overthrow of traditional liberal institutions and their replacement by other political,social, and economic systems. Beezley
HI 471 Revolutionary China. 3(3-0). The failure of traditional Chinese society to findmeans of accommodation with the West. The emergence of the revolutionary Communiststate and society. Ocko
H1 472 Modern Japan, 1850 to Present. 3(3—0). Japan's emergence as a nation and worldpower. Ocko
HI 473 20th Century Asian Revolutionaries. 3(3-0). Use of psycho historical techniquesfor the comparative study of the lives and works of great figures in 20th century Asia: SunYat-sen, Mao Tse-tung, Mohandas Gandhi and Jawaharlal Nehru. Ocko
HI 475 History of the Republic of South Africa: Race, Class, and Politics in HistoricalPerspective. 3(3 0). The evolution of South Africa’s plural society, with emphasis on the in-teraction of diverse peoples and cultures. Particular attention is given to the period markedby rapid economic growth since 1870. Vickery
HI 491 Seminar in History. Open to juniors and seniors in history and to other juniors,seniors and graduate students with departmental permission. 3(3-0) F,S. Topics vary eachsemester. Consult history department for specific topics. Staff
HI 498 Special Topics in History. 1 6 ES. Extensive readings on predetermined topicsfocused around a central theme. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
NOTE: Prerequisifefiir all history courses {If the 500 (1an 6'00 level is sir hours Qfmlmnzcalhistory or equivalent.

HI 515 The High Middle Ages. 3(3-0). An analysis of medieval culture. Topics such as therevival of the Roman Empire, monastic and papal reform, the rise of universities, the evolu—tion of representative bodies, the Gothic style, troubadour and goliardic poetry,scholasticism, and the revival of Roman law. Riddle
HI 528 England in the Age of the American Revolution. 3(3-0). An intensive study ofEnglish political, religious, economic, social, and imperial ideas and institutions between1763 and 1783 with special emphasis on how these affected and were affected by the War ofthe American Revolution. Downs
HI 530 Era of the French Revolution and Napoleon. 3(3-0). Aspects of the FrenchRevolution and the Napoleonic era which are currently subject to differing interpretations.Greenla“
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HI 532 History of Great Britain, 1820-1914. 3(3-0). Great Britain from the Regency ofGeorge IV to the outbreak of World War I with emphasis on the most significant develop-ments in constitutional, religious, and economic ideas and institutions Downs
HI 536 History of International Relations Since 1870. 3(3-0). European diplomatichistory and world international relations from the Franco-Prussian war through both WorldWars up to the present. Emphasis on policies and attempts to solve international problems.Brown
HI 545 The American Civil‘War. 3(3-0) F. Events that led to the disruption of the unionand an intensive stud) of the war, emphasizing nonmilitary aspects. Only the major militarycampaigns are discussed. Harris
HI 546 Reconstruction of the American Union. 3(3-0) S. The difficulties involved in therestoration and readjustment of American society after the Fivil War. Attention to socialand economic conditions in the defeated South, military reconstruction and Republicanascendancy in the region. Harris
HI 548 The American Response to Industrialism. 3(3-0). The industrialization of theAmerican economy and efforts to deal with the ensuing transformation of American lifethrough politics, social institutions and ideas. O’Brien
HI 551 History and Principles of the Administration of Archives and Manuscripts. 3(3-0) F. The nature, importance and use of original manuscript resources; the history and evolu-tion of written records, and the institutions administering them. Mitchell
HI 552 Application of Principles of Administration of Archives and Manuscripts.Preq: H1 551. 3(3-0) S. Internship training applies the principles and practices of archivalmanagement. Mitchell
H1 561 U.S. Far Eastern Relations. 3(3-0). American expansion into the Pacific and in-volvement in Asian affairs. Both official diplomatic relations and unofficial contacts (by mis—sionaries, educators, businessmen, and the like) which influenced Americans. Beers
HI 565 The History of Urban Life in the U.S., 1607-1865. 313-0) F. Designed to give thestudent an understanding of the historical background of today’s urban problems. King
H1 566 The History of Urban Life in the U.S., 1865-Present. 3(3-0) S. Designed to givethe student an understanding of the historical background of today’s urban problems. King
H1 572 History of Soviet Russia Since 1930. 3(3 0). Analysis of the domestic and foreignpolicies of the Soviet Union since 1930 with emphasis on the position of the Soviet Union inthe world since 1945. Wheeler
H1 598 Special Topics in History. 1-6 ES. An investigation of topics of particular in-terest to advanced students under the direction of faculty members on a tutorial basis.Graduate Staff
HORTICULTURAL SCIENCE
HS 101 Plants for Home and Pleasure. 3(2-3) F,S. A general course concerned with thebasic uses of plants and flowers in and around the home. Topics studied will be indoor plants,flower arranging, home landscaping, and flower, vegetable and fruit gardening. Staff
HS 201 Principles of Horticulture. 3(3 0) ES. Basic principles of production, processingand utilization of fruit, vegetable, flower, and ornamental crops. The economic importanceand distribution of horticultural enterprises. The roles of horticulture in world nutrition andfood supply, improvement of environmental quality in the landscape, aesthetic values, andmedicinal uses. Fonteno
HS 211, 212 Ornamental Plants. Preq: BS 100. 3(1-5) F (211), S (212). Identification. dis-tribution, growth characteristics, adaptation, and usage of ornamental trees, shrubs, vines,and herbaceous plants in the landscape. Southall
HS 301 Plant Propagation. Preq: BS 100, or B0 200. 3(2 2) ES. The principles, methods,and practices in seedage, cuttage, division. budding, grafting, and other methods of propaga—
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tion. Influence of hereditary, environmental, and pathological variations on the plantproducts. Staff
HS 342 Landscape Horticulture. 3(2 3) F,S. Application of design principles to landscap—ing small properties and selecting and planting trees, shrubs, flowers, and lawn grasses. Stu-dents will work out detailed landscape plans. Field trips to homes and gardens. Green
HS 352 Landscape Design Presentation. 2(1-2) F,S. An introduction to the technical andaesthetic skills and concerns used in the communication of delineated landscape designs.Projects provide an opportunity to develop individual expertise in the representation ofideas, concepts and essence of design in written and graphic forms. Green
HS 411 Nursery Management. Preqs: BS 100, SSC 200. 3(2-3) F,S. Principles and prac-tices of production, management, and marketing of field—grown and container-grown nur-sery plants. Field trips. Raulston
HS 414 Residential Landscaping. Preqs. HS 211, 212, SSC 200. 4(2-6) F,S. Landscapeplanning and development of residential properties to create an aesthetic and functionalcomposition to complement the home. Required completion of planting plans includingdesign, plant lists, planting details, and technical specifications. Green
HS 421 Tree Fruit Production. Preqs: BS 100 or B0 200, SSC 200, HS 201. 3(2-3) F. Iden-tification, adaptation, production and marketing methods of the principal tree fruit and nutcrops of the United States. Fundamental principles underlying perennial plant culture willbe applied to the production of specific fruit crops with emphasis on the crops of commercialimportance in North Carolina. Staff
HS 422 Small Fruit Production. Preqs: BS 100 or B0 200, SSC 200, HS 201. 3(2-3) F. Alt.years. An introduction to the principal small fruit crops grown in the United States theirplace and value in the agricultural economy and in market and home gardens. Emphasis willbe placed on developing an understanding of the basic morphology and physiology of theseplants and relating their structural and functional features to intensive and varied culturalpractices. Staff
HS 432 Vegetable Production. Preqs: BS 100, SSC 200. 3(2—3) F. The origin, importance,distribution, botanical relationships, and principles of production and marketing of the ma-jor vegetable crops. Commercial production stressed. (Offered F 1978 and alt. yrs.) Miller
HS 440 Greenhouse Management. Preqs: BS 100, SSC 200. 3(2—3) F. Greenhouse siteselection, construction, heating, cooling, and maintenance. The influence of environmentalfactors affecting growth and flowering of floricultural and greenhouse crops. Greenhousemedia, fertilization, water sanitation. Field trips to commercial greenhouses. Love
HS 441 Floriculture I. Preqs: BS 100, SSC 200. 3(2-3) F. Cultural requirements andmarketing procedures for several floricultural crops. Student will become acquainted withthese crops through classroom and laboratory experience. Larson
HS 442 Floriculture II. Preqs: BS 100, SSC 200. 3(2-3) S. Cultural requirements andmarketing procedures for floricultural crops. Acquaintance with these crops throughclassroom and laboratory experiences. Larson
HS 471 Arboriculture. Preqs: BS 100, SSC 200. 3(2 3) S. Principles and practices for careand maintenance of ornamental trees and shrubs. Transplanting, fertilization, control of in-sects and diseases, bracing and cabling, and control of tree growth by chemical or pruningtechniques. Bilderback
HS 491 Senior Seminar in Horticultural Science. Preq: Senior standing. 1(1 0) F. Presen-tation of scientific articles, progress reports in research, and special problems in horticultureand related fields. Students are required to select a subject of their interest, with the ap—proval of the instructor, and give one seminar during the semester. Each seminar is formallyevaluated by all of the students. Del lcrtogh
HS 495 Special Topics in Horticultural Science. 1 6 F,S. Study in one or more of thefollowing: an intensive literature review, experimental investigation with instructorguidance, or new course development on a trial basis. Staff

293



Selected Mil—Level Courses Open To Advanced Undergraduates
HS (CS) 514 Principles and Methods in Weed Science. Freq: CS 414 or equivalent. 3(2—2) S. Studies on the losses caused by weeds, the ecology of weeds, biological control. basic con—cepts of weed management, herbicide-crop relationships and herbicide development. In—troduction to greenhouse and bioassay techniques used in herbicide work and to fieldresearch techniques supplemented by laboratory and field exercises. Monaco
HS (FS) 521 Food Preservation. 3(2-3) F. (See food science.)
HS 531 Physiology of Landscape Plants. Preq: BO 421 or CI. 3(2-3) F. A course designedto cover relationships of plants to landscape environments. Study of plant function, basicclimatology and plant physiological principles involved in the selection, utilization and main-tenance of physical landscape environments in exterior and interior ornamental landscapeplantings. Raulston
HS (CS, GN) 54] Plant Breeding Methods. 3(3-0) F. (See crop science.)
HS (CS, GN) 542 Plant Breeding Field Procedures. 2(0 4) Sum. (See crop science.)
HS 552 Growth of Horticultural Plants. Preq: BO 421. 3(2-3) F. Alt. yrs. Exercises intissue culture principles and techniques as they relate to horticulture. Emphasis on en-dogenous controls of plant growth and the role of growth regulating compounds in hor-ticultural research and production. Graduate Staff
HS (FS) 562 Postharvest Physiology. Preq: BO 421. 3(3 0) S. A study of chemical andphysiological changes that occur during handling, transportation and storage which affectthe quality of horticultural crops. Consideration will be given to preharvest and postharvestconditions which influence these changes. Graduate Staff
HS 599 Research Principles. Preq: CI. Credits Arranged, Maximum 6. Investigation of aproblem in horticulture under the direction of the instructor. The students obtain practice inexperimental techniques and procedures, critical review of literature and scientific writing.The problem may last one or two semesters. Credits will be determined by the nature of theproblem, not to exceed a total of three hours for any one problem. A written report and finaloral exam required for completion of course. Graduate Staff
HUMANITIES AND SOCIAL SCIENCES
H88 298 Transition Colloquium: The Arts in America. Transition students only. 3(3-0)S. One of the courses required in the Transition Program. Through a series of lectures,movies, field trips, and special group projects, this course is designed to complement thestudy of nineteenth— and twentieth-century American culture by focusing upon the arts inAmerica.
HSS (ALS) 490 International Seminar. Juniors and seniors; upperclassmen interestedin International Affairs. 1(1-0) S. (See agriculture and life sciences.)
INDUSTRIAL ARTS
IA 111 Introduction to Industrial Arts. 1(1-0) F,S. A basic course designed to orient thestudent to the philosophy, objectives, and scope of industrial arts as related to teacher educa-tion and industrial employment. A study of the problems and opportunities in the profession.Staff
IA 115 Wood Processing I. 3(1-4) F,S. An introductory course in the design and construc-tion of wood products. The uses of basic hand tools, basic woodworking machines, fastenersand finishes, and the nature of wood as a construction material are included. Cox
IA 122 Metal Technology I. 3(1—4) F‘,S. An introductory course in the basic design andconstruction of metal products. Sheet metals, bench metals, foundry, welding, turning, drill-ing, and cutting are included. Emphasis is upon the nature of the materials with respect todesign and machining practices. Cox
IA 231 Industrial Arts Design. Preqs: E 101, IA 115 and 122. 3(1 4) RS. Principles of
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design, functional and aesthetic, as applicable to the creation of products in materials.Emphasis is on individual student experiences and expression. Troxler
IA 233 Metal Technology II. Preq: IA 122. 3(1-4) F,S. This course derives its content fromthe concepts of machining metals based on the five basic chip-removal metalworking arts ofplaning, turning, drilling, milling, and grinding. Young
IA 246 Graphics Technology. Preq: High school technical drawing course. 3(1-4) F,S. Anintroductory course providing basic experiences in letterpress, offset printing, silk screenprinting, photography, binding, and finishing. Staff
IA 351 General Ceramics. 3(1—4) RS. This course is designed to give the student an opportunity to work with ceramic materials as a medium of expression and to get experience in thebasic manufacturing processes of the ceramic industry. Emphasis will be given to a study ofthe sources of clay, designing, forming, decorating, and firing of ceramic products. Troxler
IA 359 Electrical Technology I. Preqs: MA 111, PY 212 or 221. 3(1-4) ES. A beginningcourse in electricity-electronics with special emphasis upon understanding the basic conceptsof the phenomena of electricity-electronics, technical vocabulary and symbols; the use of for-mulas in reasoning and computation; securing, organizing, and treatment of data; and themethodology of logical problem solving are stressed. Young
IA 360 Electrical Technology II. Preq: IA 359. 3(2-2) F,S. Continuation of electricityelectronics with special emphasis upon the application of electrical principles in consumerand industrial products. Each student is required to design, develop, and construct at leastone product as a part of the laboratory experience. Fault analysis will be stressed. Young
IA 364 Wood Processing 11. Preq: IA 115. 3(1-4) F,S. Advanced study of woods technologywith emphasis on machine processes, materials, and techniques of furniture production. Student work will be concerned with problem solving activities in design, construction and fur-niture finishing. Cox
IA 368 Technical Drawing II. Preq: E 101. 3(1-4) ES. The second course in a two-coursesequence to provide the industrial arts education student with the additional content andskill necessary to teach drawing courses with confidence and flexibility at the middle schoolor senior high school level. Troxler
IA 476 Power Technology. Preqs: MA 111, PY 221. 3(1 4) ES. Power technology is concerned with the development of an understanding of the principles of the creation, transferand utilization of power. Special emphases are given to both physical concepts and applica-tion. Included are: electrical generators and motors, electrical controls, internal combustionengines, hydraulic systems and pneumatic systems. General analysis of faults and theircorrections is included. Wenig
IA 480 Modern Industries. Preq: Junior standing. 3(3 0) S. An overview of the functionand organization of modern industry. Principles of work simplification, motion economy,processing and scheduling are reviewed. The effects of technological change on labor,management, and the consumer are considered. Attention is focused on contributions oftechnology to specific industrial processes in machining, forming and fabricating. Young
IA 490 Special Problems in Industrial Arts. Freq: Junior standing; CI. 6 max. RS. Thiscourse enables the student to obtain additional competence in particular areas of industrialarts. The student is assigned an advisor who has special knowledge and skill in the area. Thestudent is expected to define his special interest and to outline the procedures he will followin meeting it. The advisor approves or asks for modification of the proposal, makes arrange-ments for laboratory time, and holds regular conferences with the student for purposes ofcounsel, demonstration and evaluation. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
IA 510 Design for Industrial Arts Teachers. Preqs: Six hours of drawing, IA 231 orequivalent. 3(2-2) Sum. A study of new developments in the field of design with emphasis onthe relationship of material and form in the selection and designing of industrial arts pro-jects. Graduate Staff
IA 590 Laboratory Problems in Industrial Arts. Preqs: Sr. standing, CI. Maximum 6,
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F,S,Sum. Courses based on individual problems and designed to give advanced majors in in-dustrial arts education the opportunity to broaden or intensify their knowledge and abilitiesthrough investigation and research in the various fields of industrial arts, such as metals,plastics, ceramics or electricity—electronics. Graduate Staff
IA 592 Special Problems in Industrial Arts. Freq. One term of student teaching orequivalent Maximum 6. F,S,Sum. The purpose of this course is to broaden the subject mat-ter experience in the areas of industrial arts. Problems involving curriculum, investigationor research in one or more industrial arts areas will be required. Graduate Staff
INDUSTRIAL ENGINEERING
IE 200 Introduction to Industrial Engineering. 1(0-2) F,S. Introduction to industrial andmanagement engineering practice and concepts, including activity planning and control,human performance, resource allocation, operations improvement, and managementsystems. Illustrations of such functions in manufacturing, commercial, government or ser—vice organizations. Site Visits, discussions and problems which relate to the design and opera-tion of integrated systems of humans, machines, information and materials. Staff
IE 241 Furniture Manufacturing Processes I. Preq: E 240. 3(3-0) S. Survey of furnituremanufacturing technology, emphasizing equipment and its relationship to furniture productengineering. Clark
IE 301 Engineering Economy. Preq: MA 111. This course not open to students schedulingIE 311. 3(3-0) F,S,Sum. Criteria and techniques for management and engineering decisions inrelation to economy of design, selection and operation. Effects of depreciation policies andmachine replacement consideration. Problem solving and development of detailed projecteconomy studies. Staff
IE 307 Business Data Processing. Preq: CSC 111 or equiv. 3(3—0) F,S. Introduction to dataprocessing principles and functions. Analysis and representation of data flow, logic, andprocedures. Development of computer—based business applications; processing modes andcontrols: administrative methods and procedures. Staff
IE 308 Control of Production and Service Systems. IE 307, ST 372; Coreq: IE 352. 4(3~1lS. An intensive study of the strategy for planning and control of production and servicesystem. Taught from a total systems viewpoint, drawing on student’s prior experience instatistics, information processing, and cost accounting. Topics include production or-ganization, flow and inventory accumulation. Quality control as well as quantity control isstressed. Emphasis on applications. Alvarez, Blair
IE 311 Engineering Economic Analysis. Preq: Soph. standing. 3(3-0) F,S. Engineeringand managerial decision making. The theory of interest and its uses. Equivalent annualcosts, present worths, internal rates of return, and benefit/cost ratios. Accounting deprecia-tion and its tax effects. Economic lot size and similar cost minimization models. Sensitivityanalysis. Cost dichotomies: fixed vs. variable, and incremental vs. sunk; use of accountingdata. Replacement theory and economic life. Engineering examples. Bernhard, Canada
IE 328 Manufacturing Processes. Preq: MAT 201. 3(2-3) F,S. Manufacturing operationsfor mechanical component parts and assembled products emphasizing: 1) capabilities andlimitations of the various processes; 2) the concept of manufacturability, i.e. the interactionbetween product design, material, process, machine, man, and cost. These points illustratedexperimentally. Harder
IE 332 Motion and Time Study. Preq: ST 361. 4(3-3) F,S. Principles and methodology ofoperation process charting; methods and analysis; motion and micromotion study; and man-machine relationships. Use of predetermined time data; time study procedures, includingperformance rating, determination of allowances based on workplace, and environmentalfactors; and applications of wage incentives. C. Smith
IE 340 Furniture Manufacturing Processes II. Preqs: IE 241 and WPS 205. 4(2-6) F. Sur-vey of technology, emphasizing sequence of operations, production rate and the integrationof many types of equipment into a manufacturing system. Prak
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IE 341 Furniture Plant Layout and Design. Preq: IE 340. 30-6) S. Problems in furnituremanufacturing plant design; building structures, equipment location, space utilization,layout for operation and control, allied topics in power utilization light, heat, ventilation andsafety. Prak
IE 343 Plant Layout and Materials Handling. Preqs: IE 328, 332. 3(1-4) F,S. Locationand design of a production facility, considering factors affecting production and impact onenvironment and community. A major design project based on an operational situation. In-cludes market analysis; plant location, manufacturing process layout, and economicanalysis. Alvarez
IE 345 Principles of Upholstery. Preq: IE 241. 2(2-0) F,S. An examination of productfunction, frame design principles, upholstery constructions, material properties, andmanufacturing processes. A study of the unique problems of upholstery merchandising, or-der processing, labor utilization, inventory control and costing. Clark
IE 346 Furniture Design and Construction. Preq: IE 340. 2(2-0) S. Selected topicsEmphasis is on panel construction, panel manufacturing and finishing methods and the ap-plication in knock down furniture construction (Offered in alt. yrs.) Prak
IE 351 Manufacturing Engineering. Preq: MAT 201. 3(2-3) F. Operations employed in themanufacture of mechanical component parts and assembled products with emphasis on: 1)capabilities and limitations of the various processes in practice; 2) the concept of manufac-turability, i.e. the interaction between product design, material, process, machine, man andcost; and 3) the theories associated with these processes. Laboratory periods illustrate andverify points. Harder
IE 352 Work Analysis and Design. Preq: Course in mathematical statistics. 3(1-4) S.Work methods and production processes to improve operator effectiveness and reduceproduction costs. Techniques studies include those successfully applied in industry such asoperation analysis, motion study, value engineering, predetermined time systems, timestudy and line balancing. The engineering approach to man-machine relationships, methodsimprovement, standardizing work procedures, and accurate measurement of labor content.Data obtained provide the basis for managerial controls. Blair
IE 355 Introduction to Occupational Safety & Health. Freq: Soph. standing. 3(3-0) F,S.Provides a basic understanding of safety and health practices of contemporary concern to theplant manager, safety engineer, etc. Emphasizes the applications of human factors,biomechanics, work physiology, toxicology, statistics, and engineering in accident preventionand control. Specific instruments used in the measurements of safety and health problems.Ayoub
IE 361 Deterministic Models in Industrial Engineering. Preq: MA 202. 3(3—0) F. Intro-duction to mathematical modeling, analysis techniques, and solution procedures applicableto decision—making problems in a deterministic environment. Methodologies covered areclassical optimization, linear, and dynamic programming. Applications relate to problems ininventory control, production planning and scheduling, project planning, resource allocation,transportation, and personnel assignment. Nuttle
IE 371 Furniture Quality and Production Control. Preqs: IE 307, 340; ST 361. 4(3-3) S.An introduction to statistical techniques applied to industrial problems. Control charttechniques, sampling plans, design of quality standards. Forecasting, inventory control,production planning and scheduling. Organization of quality control and production control.Examples from the furniture industry will be used throughout. Prak
IE 401 Stochastic Models in Industrial Engineering. Preq: An introductory course inprobability and/or math statistics. 3(3-0) F,S. Introduction to mathematical modeling,analysis, and solution procedures applicable to decision-making problems in an uncertain(stochastic) environment. Methodologies covered include dynamic programming, simulation,Markov chains, and classical optimization. Applications relate to problems such as inventorycontrol, waiting lines, and system reliability and maintainability. Stidham
IE 402 Quantitative Methods and Optimization. Preq: IE 361. 3(3—0) F. Treatment ofdecision-making problem structures and quantitative methods beyond those covered in IE
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361. Topics covered include linear programming, non-linear programming, integer program-ming, implicit enumeration, game theory, flow networks, and activity networks, presentedfrom a problem-solving orientation. Nuttle, Stidham
IE 403 Quantitative Methods Practicum. Preqs: IE 361, 401. 3(1-2) S. Application ofquantitative methods in industrial engineering to problems originating via case studies, sitevisits, and/or visits from practitioners Emphasis on modeling or realistic decision-makingproblems with every attempt made to analyze and solve problems using quantitative tech-niques. When applicable, computer codes used as aid to solution. Communication of results ofstudies an integral part of the course. Stidham, Nuttle
IE 420 Manufacturing Controls. Preq: IE 301. 3(3-0) F,S. Theory and methodology fordeveloping and maintaining profitable manufacturing operations. Development of principlesand procedures for control of materials, manpower and costs. Special attention to pro-duction and inventory control, equipment utilization, wage classification and cost reductionprograms. Staff
IE 421 Information and Control Systems. Preq: Senior standing, course in computer pro-gramming. 3(1-4) F,S. Investigation, analysis and development of integrated informationprocessing systems, including management requirements, economic justification, and im-plementation approaches. Emphasis is on team projects which require analysis of manage-ment functions and specification of computer—based procedure design. Staff
IE 432 Methods Engineering. Preq: IE 352. 3(2-3) S. Intensive study of methods analysisand work-design procedures used in manufacturing and service industries. Micro-motionstudy techniques and development of basic time data. Derivation of standard data and ap-plication to work load determination; use of the computer for setting time standards. Ap-plications to assembly line balancing, machine tending assignments, and managerial con-trols of production operations studied through the use of real-world production problems inproject work. Staff
IE 440 Furniture Management Analysis. Preq: IE 341. 3(1-4) F. Economic decision mak-ing applied to the furniture industry. The selection of equipment, materials, methods andstrategy from several feasible alternatives is studied with the aid of actual case histories.Prak
IE 443 Quality Control. Preq: ST 361. 3(2-2) F,S,Sum. Statistical methods in quality con-trol; control charts for variables and attributes; inspection sampling plans and procedures.Industrial applications. Prak
IE 452 Ergonomics. Preq: Senior standing. 3(2-2) F. Introduction to man-machine—environment systems design and evaluation; applications to consumer products, tools, equip-ment, and the workplace. Overview of ergonomic research methodologies. Consideration ofman’s anatomical, physiological, and psychological capabilities and limitations as related tosystems design and human performance. Use of anthropometric data in design. Display andcontrol systems design. Effects of environmental stress upon work performance, safety, andhealth. Pearson, Ayoub
IE 453 Facilities Design. Preq: Sr. standing in IE. 3(1-4) F. Project of an industrial plantto be designed by small groups of students taking complete initiative and responsibility inprocuring the information required by the realistic design for industrial enterprise. Charts ofthe facilities and a report justifying the design feasibility from the technical, economic, andenvironmental impact viewpoint produced by each group. Canada
IE 454 Modeling of Man-Machine Systems. Preq: IE 401. 3(2—1) S. Design, improvement,and installation of man-machine systems with emphasis upon the integration of operationsresearch, engineering economy, and ergonomics for the analysis and assessment of systemsperformance. Analysis of systems typically found in industry; health care and safety fields;and government. Ayoub
IE 470 Furniture Manufacturing Organization. Preq: IE 371. 2(2-0) F. The course is asummary of how management of a furniture company organizes for the most efficient com—bination of people, materials, machines and financial resources. The emphasis is on or-ganization, interrelations. Ekwall, Clark
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IE 471 Furniture Manufacturing Organization Laboratory. Coreq: IE 470. 3(0-6) F.Senior “capstone” project requiring the design of a detailed organization structure and infor—mation systems for a furniture manufacturing situation. Ekwall, Clark
IE 481 Engineering Economics (Mini). Preq: Senior standing and CI. Not for IE, CE, E0,and FMM undergraduates or anyone having received credit for IE 301, IE 311 or equivalent.1(3-0) S. Time value of money concepts applied to economic comparison of investment andoperating alternatives by equivalent annual worth, present worth, and rate of returnmethods. This course is presented at a rapid-pace during one-third of a semester.Canada, Bernhard
IE 482 Work Methods and Measurement (Mini). Preq: Senior standing and CI. Not forIE and FMM undergraduates or anyone having received credit for IE 332 or equivalent. 1(3-0)F. Review of classical industrial engineering activities: Systematic approach to work designand work measurement including methods analysis, classical time study techniques,predetermined time systems, and work sampling. This course is presented at a rapid—paceduring one-third of a semester. Anderson, Blair
IE 485 Manufacturing Engineering (Mini). Preq: Senior standing and CI. Not for IE andE0 undergraduates or students who have taken MAT 400 or MAT 423. 1(3-0) F,S. Manufac-turing concepts stressing the interrelationship of materials and the processes that are usedto develop finished products, with emphasis on metals. This course is presented at a rapid-pace during one-third of a semester. Harder
IE 487 Information Systems (Mini). Preq: Senior standing and CI. Not for IE or FMMundergraduates or other students having received credit for IE 307 or equivalent. 1(3-0) F.An introduction to the generation, flow, processing, reporting and use of business informa-tion. System design and development, procedure design and documentation, role of user insystem design and use of information. This course is presented at a rapid-pace during one-third of a semester. Phelan, W. Smith
IE 488 Production and Inventory Control (Mini). Preq: Senior standing and CI. Not forIE and FMM undergraduates. 1(3-0) F. An overview of production and inventory control in-cluding brief coverage of forecasting, scheduling, expediting, MRP. This course is presentedat a rapid-pace during one-third of a semester. Alvarez, Prak
IE 489 Labor Relations for Engineers (Mini). Preq: Senior standing and CI. Industrialemployment experience highly desirable (full time, co-op or summer). 1(3-0) F,S. Discussionof problems and constraints faced by engineers or managers in the operation of unionizedfacilities. Labor agreement provisions, grievance and arbitration procedures. This course ispresented at a rapid—pace during one-third of a semester. Carson
IE 490 Special Topics in Industrial Engineering. Preq: Junior or senior standing and CI.1-3. Generally used for the first offering of a new course, using conventional lecture format.Sometimes used for directed readings, problem sets, written and oral reports as required.Prak, W. Smith, Staff
IE 495 Project Work in Industrial Engineering. Preq: Sr. Standing. 1-6 RS. Special in-vestigations, study or research related to the fields of industrial engineering or furnituremanufacturing and management. In a given semester several students and/or studentgroups may be working in widely divergent areas under the direction of several members ofthe faculty. Staff
Selected 500-Level Courses Open. To Advanced Undergraduates
IE (MA, OR) 505 Mathematical Programming I. Preq: MA 405. 3(3-0) F,Sum. A studyof mathematical methods applied to problems of planning. Linear programming will becovered in detail. This course is intended for those who desire to study this subject in depthand detail. It provides a rigorous and complete development of the theoretical and com-putational aspects of this technique as well as a discussion of a number of applications.Graduate Staff
IE (OR) 509 Dynamic Programming. Preqs: MA 405, ST 421. 3(3-0) S. An introduction tothe theory and computational aspects of dynamic programming and its application tosequential decision problems. Nuttle, Elmaghraby
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IE 511 Advanced Engineering Project Analysis. Preqs: IE 311, ST 421. 3(3—0) F. Analysisof project economy models with certainty assumed, advantages analyses employingprobability concepts, sensitivity studies and measures of utility. Estimation techniques anduse of accounting information, time series analysis and judgment factors. Planning and usesof capital funds. Canada
IE 515 Advanced Manufacturing Processes. Preqs: IE 351 and EE 331 or equivalent. 3(3-0) F. The course examines manufacturing processes which involve chemical, electrochemical,electrical, thermo-electric and non-conventional mechanical energy modes. Each process isinvestigated as to its underlying theory, state-of—the-art technology, interaction with theworkpiece material, geometric capability and economics. Harder
IE 517 Computer-Aided Manufacturing. Preqs: IE 351 or equivalent and computerprogramming. 3(3-0) S. This course is concerned with the integration of the elements ofproduction processes into a Computer Aided Manufacturing system (CAM). Students willgenerate programs for parts production in the APT language, for plotter verification, and for3-axis machining. The benefits of computer aided design and graphics in designing productsfor CAM are stressed. Industry case examples of machining, assembly and continuousprocess operations are studied. Harder
IE 521 Management Decision and Control Systems. Preqs: IE 421, CSC 421 orequivalent 3(3-0) S. Planning and development of comprehensive computer-based informa-tion systems to support management decisions. Formal systems concepts: management in-formation requirements. Management science and organizational behavior influences. Databases and advanced system techniques and concepts. System evaluation and cost effec-tiveness. W. Smith
IE (OR) 522 Organizational Systems Dynamics. Preqs: ST 371, IE 421. 3(3-0) F. A studyof the behavior of large organizations as simulated on a large digital computer and driven bysuitable exogenous inputs. Basic theory of feedback control of systems; methods of modelingfor continuous simulation, including aspects of management policy. Projects cover study,modeling and simulation of industrial, business, political social organizations and systems;methods of changing system behavior by modifying parameters and model structure. Blair
IE 523 Production Planning, Scheduling and Inventory Control. Preqs: OR 501 and ST515 or equivalents. 3(3-0) S. An analysis of Production-Inventory systems. Discussion ofcommonly used planning and scheduling techniques. Introduction to the use of math model-ing for solution of planning and scheduling problems. Interface with quality control and in-formation systems. Alvarez, Nuttle
IE 525 Organizational Planning and Control. Preqs: Three credit hours in operationsmanagement (such as EB 325, IE 308). 3(3-0) S. Organization theory and systems approachesto administrative functions. Human and social influences of management systems for plan-ning and control of activity. Policy, structure and procedure related to industrial engineeringactivities. Effects of automation. (To be taught alt. yrs.) Pearson, W. Smith
IE (PSY) 540 Human Factors in Systems Design. Preqs: IE (PSY) 338 or IE 452; Coreqs:ST 507 or 515. 3(3-0) S. Introduction to problems of the systems development cycle, includingman-machine function allocation, military specifications, display~control compatibility, thepersonnel sub-system concept and maintainability design. Detailed treatment is given toman as an information processing mechanism. Pearson
IE 541 Systems Safety Engineering. Preqs: IE 452, ST 371. 3(3-0) F,Sum. Problems in oc-cupational safety and health; preventive aspects involving product and work design, and per—sonnel selection. Consideration of the methods used in accident-injury study, including fieldinvestigation, experimental engineering and biomedical research, statistical studies, andfault tree analysis. Managerial aspects of safety accountability. (To be taught in alt. yrs.)Ayoub, Pearson
IE 547 Reliability and Quality Assurance. Preq: One of the following: IE 308. IE 371, ST401 or ST 515. 3(3—0) S. An introduction to basic concepts of reliability and quality assurance.Application of probability and statistics to estimation and control of quality and reliabilityof industrial processes. Control charts and acceptance sampling. Reliability estimation, lifetesting. Failure distributions and rates. Reliability of systems: series, parallel, and monotone
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systems. Maintenance of systems. Redundancy optimization. Quality management in indus-trial systems. Alvarez, Prak, Stidham
IE 553 Materials Handling Systems. Preq: IE 453. 3(3-0) S. Analysis, design, evaluationand implementation of materials handling systems. Principles, functions, equipment concepts and traditional approaches of materials handling. Impact of facilities design onmaterials handling and application of quantitative techniques to materials handling systemsdesign. Description of factors and approaches to materials handling management and thecriticality of properly designed and operated material flow systems. Tompkins
IE 556 Industrial Logistics. Preq: IE 453. 3(3-0) F. Materials management, materials flowand physical distribution. Management of activities required to move raw materials, partsand finished inventory from vendors, within an enterprise and to customers. This course willcover the design and operation of effective industrial logistics systems. Staff
IE (OR) 561 Queues and Stochastic Service Systems. Preq: MA 421. 3(3-0) F. Generalconcepts of stochastic processes are introduced. Poisson processes, Markov processes andrenewal theory are presented. These are then used in the analysis of queues, starting with acompletely memoryless queue to one with general parameters. Applications to manyengineering problems will be considered. Stidham
IE (CSC, OR) 562 Advanced Topics in Computer Simulation. 3(3-0) S. (See computerscience.)
IE (MA, OR) 586 Network Flows. Preqs: IE (OR, MA) 505 or equivalent. 3(3-0) S. Thiscourse will study problems of flows in networks. These problems will include the determina-tion of the shortest chain, maximal flow and minimal cost flow in networks. The relationshipbetween network flows and linear programming will be developed as well as problems withnonlinear cost functions, multicommodity flows and the problem of network synthesis. (Of-fered in alt. yrs.) Graduate Staff
INTERNATIONAL STUDENT ORIENTATION
ISO 100 International Student Orientation. 0(1~0) RS. Recommended for all foreign stu-dents new to the United States. Aims to acquaint them with the Raleigh community,American culture, University academic procedures and US. Government regulations.Etchison
LANDSCAPE ARCHITECTURE
(Also see Design.)
LAR 400 Intermediate Landscape Architecture Design (Series). Freq: DF‘ 102. May notbe taken more than six times. 6(0-9) F,S. This series of courses covers small scale design, ur—ban landscape architecture, public and institutional design. The problems of projectorganization, design and execution will be studied in each course. Students select from anumber of vertically organized workshop studios which offer on an optional basis a widerange of program emphases.
Selected 500-Level Courses Open To Advanced Undergraduates
LAR 511 Community Design Policy. Preq: Grad. standing or (‘1. 3(3-0) S. The course ex-plores the theory and practices of the social impact on the designed environment and users ofthat environment. The public community development process is studied as it relates to thebuilt environment.
LAR 512 Landscape Resource Management. Preq: DN 431 or CI. 3(1 4) S. Laboratorytechniques course in the methodology of analysis and management of natural resources as itrelates to landscape architecture. Case study approach to managed resource systems usingspatial mapping and analysis techniques.
LAR 573 Historic Preservation. Preq: Grad. standing and CI. 3(3-0) F‘. Seminar coveringthe legal, administrative, fiscal and political aspects of preserving and conserving buildings,sites, districts, objects and landscapes of architectural, historical, and design significance as
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related to community design and planning considerations. Subjects to be treated includefederal, state and local statutes and ordinances; federal and state court decisions and ad-ministrative processes.
LAR 574 Landscape Design Controls. Preq: Grad. standing and CI. 3(3-0) S. Examina-tion of local, state and federal law, affecting the visual quality of large-unit natural and builtenvironments such as landscapes and townscapes, as expressed in local ordinances, statestatutes, executive orders, administrative regulations and court decisions. Emphasis isplaced on the legal, administrative, fiscal and governmental tools and processes for main-taining and enhancing visual environmental quality.
LAR 575 Land Development. Preq: Graduate standing or CI. 3(3-0) F,S. The seminar pre-sents the concepts, processes and principles used in the design and development of com-munities. The discussions will focus on a general development process, the development teamand on the role of the designer in the context of the team. A wide range of project types willbe discussed. The seminar presents the relationships of public regulatory policies andprograms to the community design and development process.
LATIN LANGUAGE AND LITERATURE
LAT 101 Elementary Latin I. 3(3-0) F. An introduction to Classical Literature. Study offive declensions, present and perfect systems of four conjugations, some irregular verbs andbasic syntax. Readings from Roman and Greek mythology
LAT 102 Elementary Latin II. Preq: LAT 101 or equivalent. 3(3-0) F. Continuation andexpansion of LAT 101. Various subjunctive uses, active and passive periphrastic conjugations,conditional sentences. Readings from various classical writers.
LAT 201 Intermediate Latin I. Preq: LAT 102. 3(3-0) F. An introduction to Latin proseand poetry. The emphasis is on increased reading skill. A review of grammar fundamentalsand an introduction to more complex syntactical structures. The cultural significance of thevarious readings is examined. An oral report, short paper, and translation exercise arerequired.
LAT 202 Intermediate Latin II. Preq: LAT 201. 3(3-0) S. A study of the lyric poetry ofCatullus and Horace emphasizing vocabulary, syntax, and techniques of Latin verse. Thetraditions and the evolution of lyric poetry and the social role of the Roman poet arediscussed.
MATHEMATICS
MA 100 Precalculus Trigonometry. Credit is not allowed for both MA 100 and MA 111.For students in Engineering, Physical and Mathematical Sciences, Design, Biological andAgricultural Engineering (Science Program), Biological Sciences (all Options), MathematicsEducation, and Science Education, credit in MA 100 does not count toward graduation re-quirements. 2(2-0) F,S,Sum. Basic topics from plane trigonometry which are needed for thestudy of calculus: angles, right triangles, trigonometric functions, graphs, identities, inversefunctions, trig. equations, laws of sines and cosines.
MA 102 Analytic Geometry and Calculus I. Preq: MA 111 or equivalent completed inhigh school. Credit in both MA 102 and MA 112 is not allowed. 4(3-2) F,S,Sum. First of threesemesters of unified analytic geometry and calculus course. Functions and graphs, limits,derivatives of algebraic functions and applications, indefinite integral, definite integral andthe fundamental theorem of calculus, areas and volumes, plane analytic geometry.
MA 111 Algebra and Trigonometry. Credit is not allowed for both MA 100 and MA 111.For students in Engineering, Physical and Mathematical Sciences, Design, Biological andAgricultural Engineering (Science Program), Biological Sciences (all Options), MathematicsEducation, and Science Education, credit in MA 111 does not count toward graduation re—quirements. 4(3-2) F,S,Sum. Sets and logic, the real number system, polynomials, algebraicfractions, exponents and radicals, linear and quadratic equations, inequalities, functions andrelations, logarithms, plane trigonometry.
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MA 112 Analytic Geometry and Calculus A. Preq: MA 111 or equiv. completed in highschool. Credit in both MA 102 and MA 112 is not allowed. 4(4—0) F,S,Sum. Limits andderivatives, techniques of differentiation, applications, logarithmic exponential andtrigonometric functions, higher derivatives, definite integral, applications, integration tech-niques, examples and applications in biological and behavioral sciences and economics.
MA 113 Introduction to Calculus. Preq: MA 111 or equiv. completed in high school.Credit is not allowed in more than one of MA 102, 112, 113. MA 113 may not be substitutedfor MA 102 as a curricular requirement. 4(4~0) F,S,Sum. An introductory course for studentswho require only a single semester of calculus. Emphasis is placed on concepts and appli-cations, along with basic calculus skills. Topics include algebra review, functions, graphs,limits, derivatives, integration, logarithmic and exponential functions, functions of severalvariables, applications in biological and social sciences.
MA 114 Introduction to Finite Mathematics with Applications. Preq: MA 111 orequivalent completed in high school. 3(3—0) F,S,Sum. Introduction to symbolic logic; elemen-tary probability—probability measures, conditional probability, expected value; elementarymatrix algebra; addition and multiplication, inverses, systems of linear equations. Markovchains; introduction to linear programming; applications in the behavioral, managerial andbiological sciences.
MA 115 Introduction to Contemporary Mathematics. Credit in MA 115 is not allowed ifstudent has credit for MA 102, 111, 112 or 114. Credit toward graduation is not given for MA115 in most curricula. 3(3-0) F,S,Sum. Basic skills are emphasized—addition, subtraction,multiplication, and division of fractions; rules of exponents; solving linear and quadraticequations; graphs; logarithms: “word" problems. Interwoven in the above topics is materialof a less formal nature, indicating some of the recreational and useful aspects ofmathematics.
MA 116 Topics in Contemporary Mathematics. Preq: MA 115 or equiv. completed inhigh school. Credit in MA 116 is not allowed if student has credit for MA 102, 112 or 114. 3(3-0) F,S,Sum. Primarily for Humanities and Social Sciences students. Instructors prepare alist of topics, or modules, from which each student chooses four to study for the semester.Examples of modules which are and/or have been offered include: the 4th Dimension, Num-bers and Sets, Mathematics in Biology, Puzzles and Graphs, Cryptography, MathematicalGames, Mathematics in Finance, Mathematics in Music, Probability, Statistics, and Com-puting Machines.
MA 122 Mathematics of Finance. Preq: MA 111 or 115 or equivalent completed in highschool. 3(3-0) F,S,Sum. Simple and compound interest, annuities and their application toamortization and sinking fund problems, installment buying, calculation of premiums of lifeannuities and life insurance.
MA 127 Recreational Mathematics. Preq: MA 111 or 115 or equiv. completed in highschool. 3(3-0) S. Requires algebra, trigonometry, and a willingness to engage in new types ofmathematical thought. Games and puzzles, tricks, geometric figures, model building,fallacies, paradoxes, curiosities, anecdotes, conjectures, famous problems, mathematicalhumor and more. Mathematical treatments involve number theory, set theory, algebra,topology, combinatorics, geometry, probability, analysis, computer science, math history.
MA 201 Analytic Geometry and Calculus II. Preq: MA 102. 4(4—0) F,S,Sum. Second ofthree semesters of unified analytic geometry and calculus course. Applications of definite in—tegral. Transcendental functions, methods of integration, polar coordinates, parametricequations, brief introduction to determinants and matrices.
MA 202 Analytic Geometry and Calculus III. Preq: MA 201. 4(4—0) F,S,Sum. Third ofthree semesters of unified analytic geometry and calculus course. Introduction to infiniteseries, vector functions, analytic geometry of three dimensional space and partial differen-tiation, multiple integration, applications. Line integral and Green’s Theorem.
MA 212 Analytic Geometry and Calculus B. Preq: MA 112. 3(3-0) F,S,Sum. Multivariatecalculus—partial derivatives, multiple integrals, applications; sequences, series, andTaylor’s Theorem; differential equations; difference equations; examples and applications inbiological and behavioral sciences and economics.
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MA 214 Elementary Probability. Freq: MA 112 or 102. 3(3—0) F,S,Sum. Basic concepts,elementary counting procedures conditional probability, discrete random variables, infinitesample spaces, continuous random variables, continuous time stochastic processes, examplesand applications in biological and behavioral sciences.
MA 301 Applied Differential Equations I. Freq: MA 202. Credit is not allowed in bothMA 301 and MA 312. 3(3 0) F,S,Sum. First order differential equations, applications, linearequations of higher order, applications in mechanics and other areas, Laplace transforms,systems of linear equations and their applications.
MA 303 Linear Analysis. Freq: MA 202: Coreq: ST 361. Credit not allowed if credit hasbeen obtained for MA 301, 312 or 405. 3(3-0) S. Linear equations of first and second order,compound interest and amortizations; differential equations of first and second order,growth and decay problems, population growth; matrix and vector algebra, simultaneousequations, eigenvalues, diagonalization, systems of difference and differential equations,population problems and Markov chains.
MA 312 Introduction to Differential Equations. Freq: MA 201 (202 desirable). 3(3-0) F,S.First order differential equations, basic theory and applications of linear equations. Systemsof linear equations, matrix methods, series solutions, Laplace transforms, existence anduniqueness.
MA 401 Applied Differential Equations 11. Freq: MA 301 or 312. 3(3-0) F,S,Sum.The wave, heat and Laplace equations. Solutions by separation of variables and expansion inFourier Series or other appropriate orthogonal sets.
MA 403 Introduction to Modern Algebra. Freq: One year of calculus. 3(3-0) F,S,Sum.Sets and mappings; equivalence relations; groups, homomorphisms, cosets, Cayley'sTheorem, symmetric groups, quotient groups, rings, integral domains, Euclideanalgorithms, polynomial rings, ideals, quotient rings.
MA 404 Affine and Projective Geometry. Freq: MA 403 and 405. 3(3 0) S. Introduction togeometry of Euclidean, affine and projective spaces with emphasis on important groups ofsymmetries of these spaces.
MA 405 Introduction to Linear Algebra and Matrices. Freq: One year of calculus. 3(3—0)F,S,Sum. Linear equations, linear dependence and vector spaces, inner products, lineartransformations and matrices, operations with matrices, determinants, eigenvalues andreduction of matrices to diagonal forms, introduction to quadratic forms, applications. (Aspecial section, MA 405M, is given for mathematics majors.)
MA 408 Foundations of Euclidean Geometry. Freq: MA 403. 3(3-0) F. A critique ofEuclid's Elements. incidence and order properties, congruence of triangles, absolute and non-Euclidean geometry, the parallel postulate, real numbers and geometry.
MA 410 Theory of Numbers. Freq: One year of calculus. 3(3-0) S. Concerned with in-vestigation of arithmetic properties of the integers. Congruences, arithmetic functions,quadratic residues, the quadratic reciprocity Law of Gauss, primitive roots, diophantineequations. and algebraic number fields.
MA 412 Introduction to Combinatorics. Freqs: MA 403 or CSC 322. 3(3-0) Alt. yrs.Problems of enumeration, distribution and arrangement. Inclusion exclusion principle,generating functions, difference equations. Combinatorial identities. Systems of distinctrepresentatives and matching problems. Finite designs. Potential applications in computerscience, statistics, physics, operations research, chemistry, and other sciences.
MA 414 Introduction to Differential Geometry. Preqs: MA 202 and MA 405. 3(3-0) S. Introduction to the geometry of curves and surfaces from a modern point of view; calculus inEuclidean spaces, differential forms, frame fields, connections, calculus on surfaces asmanifolds, integration of forms, curvatures, isometries, orientations, geodesics.
MA 421 Introduction to Probability. Preq: One year of calculus. 3(3-0) F,S,Sum. Axiomsof probability, conditional probability, combinational analysis, random variables, expecta-tion, simple stochastic processes.
MA 425 Mathematical Analysis 1. MA 202 (403 desirable). 3(3-0) F. Real number system,
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functions and limits, topology on the real line, continuity, differential and integral calculusfor functions of one variable. Infinite series.
MA 426 Mathematical Analysis II. Preqs: MA 425 and 405. 3(3-0) S. Uniform con-vergence, calculus of several variables, topology in n-dimensions, limits, continuity, differen-tiability, implicit functions, multiple integrals, line and surface integrals.
MA (CSC) 427 Introduction to Numerical Analysis I. Preqs: MA 301 or 312 and pro—gramming language proficiency. 3(3-0) F. For undergraduate students in any departmentwho wish to learn the theory and practice of computational procedures using a digital com-puter. Topics include: approximation of functions by interpolating polynomials; numericaldifferentiation and integration; solution of systems of ordinary differential equations including both initial value and boundary value problems. Computer applications andtechniques.
MA (CSC) 428 Introduction to Numerical Analysis 11. Preqs: MA 405 and programminglanguage proficiency. 3(3—0) S. For students who wish to learn computational procedures us-ing digital computers. Topics include: solution of linear and nonlinear equations; matricesand eigenvalue calculations; orthogonal polynomials and Gaussian quadrature; curve fittingand function approximation by least squares; smoothing formulas; minimax approxima-tions. [MA (CSC) 427 is not a prerequisite]
MA 430 Mathematical Models in the Physical Sciences. Preqs: MA 301 or 312 and 405.3(3-0) F. The formulation of mathematical models in the physical sciences; mathematicaltechniques used in building such models and in analyzing them. Models related to motionproblems, vibrations, dynamical systems, control theory, diffusion, crystallography, codingtheory.
MA 432 Mathematical Models in Life Sciences and Social Sciences. Preqs: MA 301 or312, MA 405. Coreqs: MA 421 or ST 371. 3(3—0) S. Mathematical modeling in the life sciencesand social sciences, built around general concepts such as growth modeling (eg. populationgrowth) to which many different mathematical techniques may be applied (eg. differentialequations, probability, linear algebra).
MA 433 History of Mathematics. Preq: One year of calculus. 3(3-0) F,S,Sum. Develop-ment of mathematical thought and evolution of mathematical ideas examined in a historicalsetting. Biographical and historical content supplemented and reinforced by study of tech-niques and procedures used in earlier eras.
MA 491 Reading in I iors Mathematics. Preq: Membership in honors program, consentof department. 2-6 F,S.
MA 493 Special Topics in Mathematics. Preq: Consent of department. 1-6 F,S.
Selected 500-Level Courses Open To Advanced Undergraduates.
MA 501 Advanced Mathematics for Engineers and Scientists I. Preq: MA 301 orequivalent. 3(3-0) F. Survey of mathematical methods for engineers and scientists. Ordinarydifferential equations and Green’s functions; partial differential equations and separation ofvariables; special functions, Fourier series. Applications to engineering and science arestressed. This course cannot be taken for credit by mathematics majors.
MA 502 Advanced Mathematics for Engineers and Scientists II. Preq: MA 301 orequivalent. 3(3-0) S. Determinants and matrices; line and surface integrals, integraltheorems; complex integrals and residues; distribution functions of probability. This coursecannot be taken for credit by mathematics majors.
MA (IE, OR) 505 Mathematical Programming 1. 3(3-0) F,Sum. (See industrialengineering.)
MA 511 Advanced Calculus I. Freq: MA 301 or 312. 3(3 0) F,S,Sum. Fundamentaltheorems on continuous functions; convergence theory of sequences, series and integrals, theRiemann integral.
MA 512 Advanced Calculus II. Preq: MA 301 or 312. 3(3-0) F,S,Sum. General theorems ofpartial differentiation; implicit function theorems; vector calculus in 3-space; line and sur-face integrals; classical integral theorems.
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MA 513 Introduction to Complex Variables. Preq: MA 511 or 425. 3(3 0) F,S,Sum. Opera-tions with compley numbers, derivatiy es, analytic functions, integrals, definitions andproperties of elementary functions, multivalued functions, power series, residue theory andapplications, conformal mapping.
MA 514 Methods of Applied Mathematics. Preq: MA 511 or 425. 3(3—0) S,Sum. Introduc-tion to integral equations, the calculus of variations and difference equations.
MA 515 Linear Functional Analysis I. Preq: MA 426. 3(3-0) F. Metric spaces; Lebesguemeasure and integration; Ll’and ”spaces; Riesz-Fischer and Riesz representation theorems;normed linear spaces and Hilbert spaces.
MA 516 Linear Functional Analysis II. Preq: MA 515. 3(3-0) S. Basic theorems in Banachspaces, dual spaces, \veak topologies; basic theorems in Hilbert spaces, and detailed theory oflinear operators on Hilbert spaces; spectral theorem for self-adjoint completely continuouslinear operators.
MA 517 Introduction to Topology. Preq: MA 426. 3(3-0) F. Sets and functions, metricspaces, topological spaces, compactness, separation, connectedness.
MA 518 Calculus on Manifolds. Preq: MA 426. 3(3-0) S. Calculus of several variables froma modern viewpoint. Differential and integral calculus of several variables, vector functions,integration on manifolds, Stokes’ and Green's theorems, vector analysis.
MA 520 Linear Algebra. Preq: MA 405. 3(3—0) F. Vector spaces, linear mappings andmatrices, determinants, inner product spaces, bilinear and quadratic forms, canonical forms,spectral theorem.
MA 521 Fundamentals of Modern Algebra. Preqs: MA 403 and 520. 3(3-0) S. Groups, nor-mal subgroups, quotient groups, Cayley's theorem, Sylow‘s theorem. Rings, ideals andquotient rings, polynomial rings. Fields, extension fields, elements of Galois theory.
MA 523 Topics in Applied Mathematics. Coreqs: MA 515, 520. 3(3-0) F. Formulation ofscientific problems in mathematical terms, interpretation and evaluation of themathematical analysis of the resulting models. The course will discuss problems inbehavioral and biological sciences as well as problems in mechanics of discrete and con-tinuous systems. Some discussion of optimization and the calculus of variations.
MA 524 Mathematical Methods in the Physical Sciences I. Preqs: MA 405, 512. 3(3-0) F.Green's functions and two-point boundary value problems; elementary theory of distribu-tions; generalized Green's functions. Finite and infinite dimensional inner product spaces;Hilbert spaces; completely continuous operators; integral equations; the Fredholm alter-native; eigenfunction expansions; applications to potential theory. Nonsingular and singularSturm-Liouville problems: Weil’s theorem.
MA 525 Mathematical Methods in the Physical Sciences II. Preq: MA 524. 3(3-0) S. Dis-tribution theory in n-Space; Fourier transforms; partial differential equations, generalizedsolutions, fundamental solutions, Cauchy problem, wave and heat equations, well-setproblems. Laplace’s equation, the Dirichlet and Neumann problems, integral equations ofpotential theory, Green's functions, eigenfunction expansions.
MA (CSC) 529 Numerical Analysis I. Preqs: MA 511 or equivalent, MA 405. 3(3-0) F.This course is designed for graduate and advanced undergraduate students who wish to learnthe theory of numerical analysis of systems of linear equations, solutions to nonlinear equa-tions, interpolation theory, and divided differences. Understanding of the theory behind thevarious techniques and their error estimates will be stressed. Illustrations of the use andlimitations of these methods on the computer will be included.
MA (CSC) 530 Numerical Analysis 11. Preq: MA (CSC) 529. 3(3~0) S. This course is a con—tinuation of CSC (MA) 529. Topics to be covered are numerical integration, numerical solu-tions of ordinary differential equations, and numerical solutions of partial differentialequations.
MA 532 Theory of Ordinary Differential Equations. Preqs: MA 301 or 312, 405, ad-vanced calculus. 3(3—0) S. Existence and uniqueness theorems, systems of linear equations,fundamental matrices, matrix exponential, series solutions, regular singular point; planeautonomous systems, stability theory.
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MA 534 Introduction to Partial Differential Equations. Preqs: MA 425 or MA 511, MA301 or MA 312. 3(3—0) F. Theory of characteristics and classification of second order equa-tions, existence, uniqueness and representation of solutions for the wave equation, Dirichletand Neumann boundary-value problems for the Laplace equation, potential theory in twoand higher dimensional domains, mean-value theorem and the maximum principle, Green’sidentities, initial boundary-value problems of heat equation and wave equation. Maximumprinciple of parabolic equation, method of eigenfunction expansions, Fourier series andFourier transforms.
MA (CSC) 536 Theory of Sequential Machines. Preq: CSC 412 or grad. standing. 3(3-0)F. Sequential machine identification experiments. Finite—Memory machines. Special classesof machines. Decomposition of sequential machines. Linear sequential machines. Sequentialrelations of finite-state machines.
MA (CSC) 537 Theory of Computability. Preq: CSC 412 or grad. standing. 3(3 0) S. Theconcept of effective computability. Turing Machines. Primitive recursive functions. The n-operator. u-recursive functions. Godel numbering. Equivalence of Turing Machines and urecursion. Undecidable predicates. Universal Turing Machines. Other formulations of theconcept of effective computability.
MA (ST) 541 Theory of Probability I. Freq: MA 425 or 511. 3(3 0) F,Sum. Axioms, combinatorial analysis, conditional probability, independence, random variables, expectation,special discrete and continuous distributions, probability and moment generating functions,central limit theorem, laws of large numbers, branching processes, recurrent events, randomwalk.
MA (ST) 542 Introduction to Stochastic Processes. 3(3-0) S. (See statistics.)
MA 545 Set Theory and Foundations of Mathematics. Preq: MA 403. 3(3-0) S. Logic andthe axiomatic approach, the Zermelo-Fraenkel axioms and other sy stems, algebra of sets andorder relations, equivalents of the Axiom of Choice, one-to-one correspondences, cardinal andordinal numbers, the Continuum Hypothesis.
MA (PY) 555 Mathematical Introduction to Celestial Mechanics. Preq: One year of ad-vanced calculus. 3(3-0) F. Central orbits, N—body problem, 3-body problem, Hamilton-Jacobitheory, perturbation theory, applications to motion of celestial bodies.
MA (PY) 556 Orbital Mechanics Preqs: MA 301, 405, knowledge of elementarymechanics and computer programming. 8(3 0) S. Keplerian motion, iterative solutions,numerical integration, differential corrections and space navigation, elements of probability,least squares, sequential estimation, Kalman filter.
MA (BMA, ST) 571 Biomathematics I. 3(3 0) F. (See biomathematics.)
MA (BMA, ST) 572 Biomathematics II. 3(3—0) S. (See biomathematics.)
MA 581 Special Topics. Preq: Consent of department. 1-6 F,S.
MA (CSC) 582 Special Topics in Numerical Solution of Linear Algebraic Equations.Preqs: MA 405 or equivalent and a knowledge of computer programming. 3(3-0) S. Amathematical and numerical investigation of direct, iterative and semiterative methods forthe solution of linear systems. Methods for the calculation of eigenvalues and eigenvectors ofmatrices.
MA (CSC) 583 Special Topics in the Numerical Solution of Ordinary DifferentialEquations. Preq: Knowledge to the level of CSC 427. 3(3-0) S. Numerical methods for initialvalue problems including predictor corrector, Runge-Kutta, hybrid and extrapolationmethods; stiff systems; shooting methods for two-point boundary value problems; weak, ab-solute and relative stability results.
MA (CSC) 584 Special Topics in the Numerical Solution of Partial DifferentialEquations. Preq: Knowledge to the level of CSC 427, 428. 3(3-0) F. Numerical methods forthe solutions of parabolic, elliptic, and hyperbolic partial differential equations includingstability and convergence results.
MA (CSC OR) 585 Graph Theory. 3(3-0) F. (See computer science.)
MA (IE, OR) 586 Network Flows. 3(3-0) S. (Sec industrial engineering.)

307



MECHANICAL AND AEROSPACE
ENGINEERING
MAE 200 Mechanical Technology in Contemporary Society. 3(3-0). ES. The role ofmechanical and aerospace tnginecring in our present technological society with approachesused by engineers in solving problems. Topics include: power generation, modern flight, andtransportation \ehicles.
MAE 205 Energy: Sources, Uses and Conservation. Preq: Soph. standing. Cannot betaken as a technical eltctive by students in School of Engineering 3(3—01 ES. Broad coverageof the field for conccrned and energy conscious students. Sources both current and prospec-tive, and the uses, limitations, and conservation of energy are considered from an individualas \\ ell as an institutional point of vie“. (Technical background not required).
MAE 206 Engineering Statics. Preq: PY 205; Coreq: MA 202. 3(3-0) F,S,Sum. Basic con-cepts, forces and equilibrium, distributed forces, virtual work, and inertial properties; ap-[licution to machines, structures and systems
MAE 208 Engineering Dynamics. Preq: MAE 206: Coreq: MA 301.3(3-01F,S,Sum. Equa-[ions of motion; kinematics, kinetics of mass points and systems of mass points; kinematicsand kinetics of rigid bodies; dy namics of nonrigid systems.
MAE 216 Elements of Mechanical Engineering. Preq: MAE 206, PY 208 or 202. 3(3-0)ES. An introduction to mechanical engineering emphasizing the application and extension ofchemistry, physics and mathematics to real engineering problems in analysis and design.
MAE 250 Introduction to the Airplane and Its Operation. Preq: Sophomore standing.Not acceptable as departmental elective in Mechanical or Aerospace Engineering. 3(3—0) F. Apresentation of why airplanes look and fly as they do. Theory of flight and aircraft control,factors affecting aircraft operations and aerial navigation. Includes field trips to main-tenance, control and flight facilities at regional airports.
MAE 261 Aerospace Vehicle Performance. Preqs: MA 201, PY 205. 3(3-0) S. Introductionto the problem of performance analysis in aerospace engineering. Aircraft performance ingliding, climbing, level and turning flight. Calculation of vehicle range and endurance. Sim-ple orbital mechanics.
MAE 301 Engineering Thermodynamics I. Preqs: MA 202, PY 208 or 202. 3(3-0)F,S,Sum. Introduction to the concept of energy and the laws governing the transfers andtransformations of energy. Emphasis is placed on thermodynamic properties and the firstand second 1a“ analysis of systems and control volumes. Integration of these concepts intothe analysis of basic power and refrigeration cycles is also studied.
MAE 302 Engineering Thermodynamics II. Preq: MAE 301. 3(3-0) S,Sum. Emphasis onthe application of basic principles to engineering problems with systems involving mixturesof ideal gases, psychrometrics, nonideal gases, chemical reactions, combustion, chemicalequilibrium, cycle analysis and one-dimensional compressible flow.
MAE 303 Engineering Thermodynamics III. Preq: MAE 301. 3(3 0) S. For non-mechanical engineering jrs. Thermodynamics of mixtures; thermodynamics of fluid flow,heat transfer, vapor and gas cycles, and applications.
MAE 305 Mechanical Engineering Laboratory 1. Coreq: MAE 301. 1(0-3) F,Sum. In-troduction to the theory and practice of measurement and experimental data collection. Thecomponents of the generalized measurement system are studied and their effects on the finalresult evaluated. Basic methods of data analysis as well as basic instrumentation for sens—ing, conditioning and displaying experimental quantities are covered.
MAE 306 Mechanical Engineering Laboratory II. Preqs: MAE 305, EE 331. 1(0-3)S,Sum. Specific types of measurements. Students evaluate and compare different in-strumentation for measuring the same physical quantity on the basis of cost, time required,accuracy, etc.
MAE 307 Energy and Energy Transformations. Preqs: MA 201, PY 212. 3(3-01 F. Energytransformation as permitted by the First Law and limited by the Second Law. Properties of
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ideal gases and actual gases; properties of vapors. Vapor power cycles; vapor refrigeratingcycles, gas cycles for internal combustion engines and gas turbines. Elements of heattransfer.
MAE 308 Fluid Mechanics. I. Preq: CE 213 or MAE 206. 3(3—0) F,S,Sum. Development ofthe basic equations of fluid mechanics in general and specialized form. Application to avariety of topics including 1) fluid statics, 2) inviscid, incompressible fluid flow and 3)viscous, incompressible fluid flow.
MAE 309 Fluid Mechanics II. Preq: MAE 308. 3(3 0) Alt. yrs. Further applications ofthe basic equations of fluid mechanics to 1) boundary layers and analysis, 2) laminar andturbulent flows and 3) compressible fluid flow. Introduction to experimental methods influid mechanics.
MAE 314 Solid Mechanics. Preq: MAE 206. 3(3-0) F,S,Sum. Stresses. strains, constitutivelaws, yield and fracture; application to axial, bending, torsional and plane stress states;deflection and stability analyses.
MAE 315 Dynamics of Machines. Preq: MAE 216, 208. 3(3-0) F,S.Sum. A rational ap—plication of dynamics to the analysis of machines and mechanical devices to determine themotions resulting from applied loads and the forces and inputs required to produce specifiedmotions.
MAE 316 Strength of Mechanical Components. Preq: MAE 206; Coreq: MAT 201. 3(3—0)F,S. Stress, strain and deformation analysis of mechanical components and their strengthdetermination based on material behavior under static and dynamic operating conditions.Applications to basic machine components.
MAE 355 Aerodynamics I. Preqs: MAE 261, MA 301. 4(3-3) F. Introductory concepts ofperfect fluid theory and incompressible boundary layers with application to computing theaerodynamic characteristics of airfoils, wings and flight vehicle configurations.
MAE 356 Aerodynamics II. Preqs: MAE 355, 301. 4(3—3) S. Concepts of thermodynamics,compressible fluid flow and compressible boundary layers with application to computing theaerodynamic characteristics of airfoils, wings and flight vehicle configurations at high speed.
MAE 365 Propulsion I. Preqs: MAE 355, MAE 301. 3(3-0) S. One dimensional internalflow of compressible fluids, combustion and thermochemistry problems. Applications to air-breathing aircraft propulsion system.
MAE 371 Aerospace Vehicle Structures I. Preqs: MAE 261, 206. 3(3—0) F. Theory andconcepts required for the analysis and design of flight vehicle structural members. Proper—ties and selection of materials; methods of analysis for axial, torsional, flexural andtransverse shear loadings of typical flight structure members.
MAE 401 Energy Conversion. Preq: MAE 302. 3(3-0) F,S. Principles of thermodynamics,fluid mechanics, heat transfer and combustion applied to power generation. Principles,feasibility, and limitations of conventional and direct energy conversion methods arestudied. The economics of energy conversion. Present and possible future energy sources.
MAE 402 Heat and Mass Transfer. Preqs: MAE 302, MA 301. 3(3-0) F,S. The fundamen-tal relationships of steady and transient heat transfer by conduction, convection, radiationand during changes of phase; mass transfer by diffusion and convection, simultaneous massand heat transfer.
MAE 403 Air Conditioning. Freq: MAE 302. 3(3-0) F. Study of the fundamentals involvedin the design of summer and winter air conditioning systems. Psychrometrics: load calcula-tions; piping arrangements and sizing; duct layout and sizing; energy sources and dis-seminators; performance and selection of pumps and fans; temperature and humiditycontrol.
MAE 404 Refrigeration..Preq: MAE 302. 3(3—0) S. Thermodynamic analysis of the vaporcompression cycle, absorption refrigeration; optimization of multiple evaporator and multiple compressor systems; commercial refrigeration load calculations; desirable properties ofrefrigerants and brines, piping arrangement and sizing.
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MAE 405 Mechanical Engineering Laboratory III. Preq: MAE 306. 1(0-3) F. The finalundergraduate course in the mechanical laboratory sequence emphasizing the experimentalinvestigation of measurement problems involving typical mechanical engineering equipmentsystems. Also included are statistical treatment of data, experiment planning, engineeringreport preparation, and experience in oral technical presentations.
MAE 406 Energy Conservation in Industry. Preqs: MAE 301 or 307. Junior or seniorstatus in Engineering. 3(2—31 S. The application of energy conservation principles to a broadrange of industrial situations. Topics to be covered include electrical energy consumption,heat recovery, steam traps, boilers, insulation, compressed air, heating, ventilation, airconditioning, instrumentation, and measurement Student participation on field trips tolocal industry focusing on identifying energy conservation opportunities and measuringenergy losses.
MAE 407 Steam and Gas Turbines. Preqs: MAE 302, 308, or MAE 355. 3(3-0) S. Fun-damental analysis of the theory and design of turbo—machinery flow passages; control andperformance of turbomachinery; gas—turbine engine processes.
MAE 408 Internal Combustion Engine Fundamentals. Preq: MAE 302. 3(3-0) F. Fun-damentals common to internal combusion engine cycles of operation. The Otto engine: car-buretion, fuel distribution, flame and spark timing, and altitude effects; the Diesel engine:injection knock, combustion, precombustion and scavenging as applied to reciprocating androtary engines.
MAE 409 Particulate Control in Industrial Atmospheric Pollution. Preq: MAE 301 orequivalent. 3(3 0) F. Combustion calculations and analysis of particulate emission and gasesfrom industrial and utility power stations burning \arious types of fuel. State and Federalpollution codes, requirements for compliance and enforcement. Calculations and design of in-dustrial equipment. Utilization of waste products.
MAE 411 Machine Component Design. Preqs: MAE 315, 316. 3(3—0) F. Applyingengineering and materials sciences to the analysis and design of machine components in-cluding fasteners, springs, bearings, gears, shafts, clutches, brakes, couplings, etc.
MAE 415 Mechanical Engineering Analysis. Preqs: MAE 302, 315, 316, EE 331. 3(3-0)F,S. A logical method of problem solving through the integration of the physical sciences,engineering sciences and mathematics. Training in methods of analysis of real mechanicalengineering problems.
MAE 416 Mechanical Engineering Design. Preq: MAE 415. 4(3-2) S. Applying engineer-ing and materials sciences to the total design of mechanical engineering components andsystems. Consideration and utilization of the design process including problem definition,solution synthesis, design analysis, optimization and prototype evaluation through designproject activity.
MAE 422 Direct Energy Conversion. Preqs: MAE 301, EE 202 or 332. 3(3-0) S. Theoryand application of direct energy conversion methods, including magnetohydrodynamic andelectrogasdynamic generators, fuel cells, and other methods of current interest. Ther-modynamic analyses, device characteristics, and design considerations.
MAE 431 Thermodynamics of Fluid Flow. Preqs: MAE 301, 308, MA 301. 3(3-0) S. Ap-plication of one dimensional compressible gas dynamics and perfect gas theory to analyzenozzle and diffuser flows, normal shocks, and constant-area frictional flows with andwithout heat transfer.
MAE 435 Principles of Automatic Control. Preq: MA 301. 3(3—0) S. Study of linear feed-back control systems using transfer functions. Transient and steadystate responses.Stability and dynamic analyses using root locus and frequency response techniques (Bodeplots and Nyquist diagrams). Active and passive compensation methods. Applies classicalcontrol theory techniques to determination and modification of the dynamic response of asystem. Applications to typical mechanical and aerospace engineering control systems.
MAE 442 Automotive Engineering. Preq: Senior in engineering. 3(3-0) S. Designed to ac-quaint the student with the fundamental aspects of automotive engineering. Examinesvarious automotive systems (engine, brakes, etc.) as well as their interactions in such areasas safety. Current practices and development for the future are considered.
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MAE 452 Aerodynamics of V/STOL Vehicles. Preq: MAE 355. 3(3-0) F. Introduction tothe aerodynamics and performance of vertical take-off and landing (VTOL) and short takeoffand landing (STOL) vehicles. The aerodynamics of propellers and rotors. Helicopteraerodynamics. High lift devices. Relationship between design and economics for V/STOLvehicles.
MAE 455 Boundary Layer Theory. Preq: MAE 355. 3(3-0) F. Introduction to the conceptof boundary layers and the manner in which the boundary layer affects the lift, drag andheat transfer on aerospace vehicles. Included are discussions of the laminar and turbulentboundary layers in compressible flows.
MAE 462 Flight Vehicle Stability and Control. Preqs: MAE 261, 435. 3(3 0) F. Linearizeddynamic analysis of the motion of a six degree of freedom flight vehicle in response to control inputs and disturbance through use of the transfer function concept. Control of dynamicbehavior by vehicle design (stability derivatives) and/or flight control systems.
MAE 465 Propulsion II. Preq: MAE 365. 4(3-3) F. Performance analysis of componentsand complete air-breathing propulsion systems. Performance analysis and design of liquidfuel and solid fuel rocket propulsion systems.
MAE (MAS) 471 Undersea Vehicle Design. Preq: MAE 355 or MAE 308. 3(3-0) Alt. yrs.Solution of problems encountered in the design of both submerged and semisubmerged oceanvehicles. Treatment of vehicle drag and lift, bouyancy effects, vehicle propulsion andsystems integration.
MAE 472 Aerospace Vehicle Structures II. Preq: MAE 371. 4(3-3) S. A continuation ofMAE 371 emphasizing specialized topics such as semi-monocoque structures, deflection ofstructures, indeterminate structures, torsion analysis. Laboratory demonstration of thetheory and application of resistance strain gages, load~stress deflection tests on typical flightvehicle structure components, the determination of basic materials properties, and correla-tion of tests and analytical results.
MAE 478 Aerospace Vehicle Design I. Preqs: MAE 356, 472; Coreq: MAE 462, 465. 2(2—0)F. A synthesis of previously acquired theoretical and empirical knowledge and application tothe design of practical aerospace vehicle systems.
MAE 479 Aerospace Vehicle Design 11. Preq: MAE 478. 3(1-6) S. A synthesis ofpreviously acquired theoretical and empirical knowledge and application to the design ofpractical aerospace vehicle systems.
MAE 495 Special Topics in Mechanical and Aerospace Engineering. 1-3 F,S. Offered asneeded to present new or special MAE subject matter.
Selected 500-Level Courses Open To Advanced Undergraduates
MAE 501 Advanced Engineering Thermodynamics. Preqs: MAE 302; MA 401 or MA511. 3(3-0) F. Thermodynamics of a general reactive system; conservation of energy and theprinciples of increase of entropy; the fundamental relation of thermodynamics; Legendretransformations; equilibrium and stability criteria in different representation; general rela—tions; chemical thermodynamics; multi reaction system; ionization; irreversible ther-modynamics; the Onsager relation; applications to thermoelectric, thermomagnetic and dif-fusional processes.
MAE 502 Advanced Energy Systems. Preq: MAE 401. 3(3 0) F. Alt. yrs. An engineeringexamination of energy sources, both conventional and proposed. Review of existing energyconversion systems and a critical examination of advanced systems, such asmagnetohydrodynamics, fuel cells, solar, geothermal, wind, tides, thermal gradients inoceans and the hydrogen economy.
MAE 503 Advanced Power Plants. Preq: MAE 401. 3(3-0) F. Alt. yrs. A critical analysisof the energy balance of thermal power plants, thermodynamics and economic evaluation ofalternate schemes of development; study of recent development in the production of power.
MAE 504 Fluid Dynamics of Combustion I. Preqs: MAE 301, MAE 355 or MAE 308 3(3-0)F. Alt. yrs. Gas-phase thermochemistry including chemical equilibrium and introductorychemical kinetics. Homogeneous reaction phenomena. Subsonic and supersonic combustion
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waves in premixed reactants (deflagration and detonation). Effects of turbulence. Introduc-tion to diffusion flame theory.
MAE 505 Heat Transfer Theory and Applications. Preq: MAE 402 or equivalent 3(3—0)F. Development of basic equations for steady and transient heat and mass transferprocesses. Emphasis is placed on the application of the basic equations to engineeringproblems in the areas of conduction, convection, mass transfer and thermal radiation.
MAE 506 Advanced Automotive Energy Systems. Preq: MAE 408. 3(3-0) S. A criticalstudy of the various cycles and energy systems for automotive transportation is carried out.The feasibility of automotixe Rankine cycle power plants, Sterling engines, gas turbines andhydrogen-air fueled engines is discussed. Means of improving the efficiency and exhaustemissions of internal combustion engines and the use of alternative fuel sources areconsidered.
MAE 510 Effects of Noise and Vibration on Man. Preqs: Sr. standing in Engineering,MA 301. 3(3-0) Alt. S. Study of the effects of noise and vibration on man. Topics covered in-clude acoustic and vibration fundamentals, auditory and non-auditory response to noise,subjective response to noise, environment noise, body physical characteristics, effects ofvibration and shock exposure.
MAE 513 Vibration of Mechanical and Structural Components. Preq: MAE 315 or 472;Coreq: MA 511. 3(3-0) Modeling of mechanical and structural systems for vibrationanalysis and presentation of exact and approximate solution techniques. Techniques ofvibration control are presented and experience on the digital computer is provided.
MAE 514 Industrial Noise Control. Preq: MAE 315. 3(2-3) S. Provides definition of the industrial noise problem, development of analytical problem solving skills, introduction toinstrumentation, involvement in design project, laboratory demonstrations.
MAE 517 Instrumentation in Sound and Vibration Engineering. Preq: EE 331. Coreq:MAE 513. 3(3-0) S. This course is devoted to a presentation of measurement techniques andthe theory and operation of transducers and amplifiers. An introduction to signal analysistechniques such as power spectral density and correlation is also provided.
MAE 518 Acoustic Radiation I. Preqs: MA 301 and MAE 308 0r MAE 356. 3(3-0) E. Anintroduction to the principles of acoustic radiation from vibrating bodies and their relatedfields. The radiation of simple sources, the propagation of sound waves in confined spacesand transmission through different media are considered.
MAE 519 Theory of Noise in Transportation Systems. Preq: MAE 550. 3(3-0) S. Alt. yrs.A study of the basic noise generating mechanisms encountered in transportation systems.Coverage includes jet noise, propeller noise, helicopter noise, fan and compressor noise, air-craft induced community noise, surface vehicle noise models and efforts to control noise intransportation systems.
MAE 525 Advanced Flight Vehicle Stability and Control. Preq: MAE 462. 3(3-0) Alt.yrs. Preliminary analysis and design of flight control systems to include autopilots andstability augmentation systems. Study of effects of inertial cross-coupling and nonrigidbodies on vehicle dynamics.
MAE 526 Inertial Navigation Analysis and Design. Preq: MAE 435 or 462. 3(3-0) S. Alt.yrs. Performance analysis and engineering design of inertial navigation components, sub-systems and systems. Development of transfer functions and application of linear systemtechniques to determine stability, transient response and errors of gyroscopes, ac—celerometers, stable platforms and inertial alignment systems. Error analysis and itssignificance. Preliminary analysis and design of typical inertial navigation systems for air-craft and marine vehicles.
MAE (MAT) 531 Materials Processing by Deformation. Preq: Six hours of solidmechanics and/or materials. 3(3-0) F. The course involves a presentation of the mechanicaland metallurgical fundamentals of materials processing by deformation. Topics to be dis-cussed include: principles of metal working, friction, forging, rolling, extrusion, drawing,high energy rate forming, chipless forming techniques, manufacturing system concept inproduction.
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MAE (MAT) 532 Fundamentals of Metal Machining Theory. Preq: Six hours of solidmechanics and/0r materials. 3(3-0) S. The course involves a presentation of the mechanicaland metallurgical fundamentals of metal machining. Topics to be discussed include:mechanics of machining, temperatures generated, tool life and tool wear, lubrication,grinding process, electrical machining processes, surface integrity, economics, nomenclatureof cutting tools.
MAE 533 Finite Element Analysis of Mechanical and Aeronautical Systems I. Preq:MAE 472; Coreq: MAE 415. 3(3-0) S. Concepts and applications of the finite element methodfor stress and deformation analysis. Explanation and application of a general purpose finiteelement program for stress and deformation analysis of simple structures and load—carryingcomponents.
MAE 534 Finite Element Analysis of Mechanical and Aeronautical Systems II. Preq:MAE 533. 3(3-0) F. This course extends the finite element study, initiated in MAE 533, forstress analysis to other fields of interest in mechanical and aerospace engineering. Topicsconsidered include vibration and frequency analysis, heat transfer and potential flow. Twotopics of advanced stress analysis, thin shells and the bending of plates, are also included.
MAE 535 Experimental Stress Analysis. Preq: MAE 316 or 371. 3(2-3) F. Theoretical andexperimental techniques of strain and stress analysis with emphasis on electrical straingages and instrumentation, brittle coatings, grid methods and an introduction tophotoelasticity. Laboratory includes an investigation and complete report of a problemchosen by the student under the guidance of the instructor.
MAE 536 Photoelasticity. Preq: MAE 316 or 371. 3(2-3) S. Alt. yrs. Theory and ex-perimental techniques of two- and three-dimensional photoelasticity including photoelasticcoatings, photoplasticity and an application of photoelastic methods to the determination ofstress-strain distributions in loaded members. Laboratory includes an investigation andcomplete report of a problem chosen by the student under the guidance of the instructor.
MAE 540 Advanced Air Conditioning Design. Preqs: MAE 403, 404. 3(3 0) F. Alt. yrs.The design of heating and air-conditioning systems; the preparation of specifications andperformance tests on heating and air-conditioning equipment.
MAE 541 Advanced Machine Design I. Preq: MAE 416. 3(3-0) F. An advanced integratedtreatment of stress analysis and materials engineering devoted to current rational methodsof analysis and design applicable to mechanical components. Primary attention placed on thedetermination and prediction of strength, life and deformation characteristics of machinecomponents as dictated by performance requirements.
MAE (OR) 545 Variational Methods in Optimization Techniques 1. 3(3—0) Alt. F. (Seeoperations research.)
MAE 550 Foundations of Fluid Dynamics. Preqs: MAE 301, MAE 355 0r MAE 308. 3(3-0)F. Review of basic thermodynamics pertinent to gas dynamics. Detailed development of thegeneral equations governing fluid motion in both differential and integral form. Sim-plification of the equations to those for specialized flow regimes. Similarity parameters. Ap-plications to simple problems in various flow regimes.
MAE 551 Airfoil Theory. Preq: MAE 355. 3(3-0) S. Alt. yrs. Development of fundamentalaerodynamic theory. Emphasis upon mathematical analy sis and derivative of equations ofmotion, airfoil theory and comparison with experimental results. Introduction to supersonicflow theory.
MAE 552 Transonic Aerodynamics. Preq: MAE 356. 3(3—0) S. Alto yrs. A detailed study ofthe latest theoretical and experimental findings in transonic aerodynamics, including two-dimensional and axisymmetric flows.
MAE 553 Compressible Fluids. Preq: MAE 356 or MAE 431 or MAE 550. 3(3 0) Alt. S.Equations of motion in supersonic flO“. Prandtl-Meyer turns, method of characteristics,hodograph plane, supersonic wind tunnels, supersonic airfoil theory and boundary layershock interaction.
MAE 554 Hypersonic Aerodynamics. Preq: MAE 356. 3(3-0) F. Alt. yrs. A detailed studyof the latest theoretical and experimental findings in hypersonic aerodynamics.
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MAE 555 Aerodynamic Heating. Preq: MAE 356. 3(3-0) F. Alt. yrs. A detailed study ofthe latest theoretical and experimental findings of the compressible laminar and turbulentboundary layers with special attention to the aerodynamic heating problem. Application oftheory in the analysis and design of aerospace hardware.
MAE 556 Mechanics of Ideal Fluids. Preq: MAE 355 or MAE 308. 3(3-0) F,S. Fundamen-tal principles of fluid dynamics. Mathematical methods of analysis are emphasized. Poten—tial flow theory development with introduction to the effects of viscosity and compressi—bility. Two-dimensional and three—dimensional phenomena are considered.
MAE 557 Dynamics of Internal Fluid Flow. Preq: MAE 356 or MAE 308. 3(3-0) F. Ageneral development of the governing equations of fluid motion with subsequent restrictionto incompressible flow. Exact and approximate solutions of the Navier-Stokes equations forinternal laminar flow and elementary boundary layer theory. Applications include:hydrodynamic lubrication, converging-diverging channel flows, entrance flows and tur-bulent internal flow.
MAE 558 Plasmagasdynamics I. Preqs: MAE 356, PY 414. 3(3—0) S. Alt. yrs. Study ofbasic laws governing plasma motion for dense and rarefied plasmas, hydromag'netic shocks,plasma waves and instabilities, simple engineering applications.
MAE 559 Molecular Gas Dynamics 1. Preq: MAE 550. 3(3-0) F. Alt. yrs. Statisticalmechanics as applied to the derivation of the equations of gas dynamics from the microscopicviewpoint. Collision processes, treatments of viscosity, heat conduction and electricalconductivity.
MAE (OY, MSE) 563 Geophysical Fluid Mechanics. 3(3-0) Alt. F. (See physicaloceanographyl
MAE (EE) 565 Gas Lasers. Preqs: MAE 356 or equivalent, FY 407. 313-0) F. Alt. yrs.Study of the principles, design and potential applications of ion, molecular, chemical andatomic gas lasers.
MAE 570 Theory of Particulate Collection in Air Pollution Control. Preq: MAE 409 orgrad. standing. 3(3-0) S, Particulate matter is classified and its properties are described. Themotion of particles as applied to particulate collection is carefully analyzed. The elements ofaerodynamic capture of particles are developed and applications in filtration and liquidscrubbing are considered. Fundamentals of acoustical, electrostatic and thermal precipita-tion are introduced. Sampling techniques and instrumentation are also considered.
MAE 586 Project Work in Mechanical Engineering. 1 6 F,S. Individual or small groupinvestigation of a problem stemming from a mutual student-faculty interest. Emphasis isplaced on providing a situation for exploiting student curiosity.
MAE 589 Special Topics in Mechanical Engineering. Preq: Advanced undergrad. or.grad. standing. 3(3 0) F,S. Faculty and student discussions of special topics in mechanicalengineering.
MATERIALS ENGINEERING
MAT 200 Mechanical Properties of Structural Materials. Preqs: CH 105 and the firstcourse in engineering mechanics. 2(1-3) F,S. The dependence of mechanical properties ofstructural materials on macro-, micro- and crystalline structure; control of structure andproperties through treatment. Staff
MAT 201 Structure and Properties of Engineering Materials. Preq: CH 105. 3(2-3) F,S.The fundamental physical principles governing the structure and constitution of metallicand nonmetallic materials of construction, and the relation of these principles to the controlof properties. Staff
MAT 203 Orientation to Materials Engineering I. Preq: Sophomore standing inMaterials Engineering. 1(0-2) F. A two—semester introductory course that emphasizes careeropportunities, philosophy, objectives and scope of materials engineering as related to theneeds of industry, government, education, the individual, and of society. Jordan
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MAT 204 Orientation to Materials Engineering II. Preq: MAT 203. Intended forsophomores in Materials Engineering. 1(0-2) S. A two-semester introductory course thatemphasizes career opportunities, philosophy, objectives and scope of materials engineeringas related to the needs of industry, government, education, the individual, and of society.Jordan
MAT 301 Equilibrium and Rate Processes in Materials Science. Coreq: MAE 301. 3(2-2)F. Application of thermodynamic and kinetic principles to engineering materials in the li-quid and solid states. Magor
MAT 302 Materials Processing. Preq: MAT 301. 3(3-0) S. Techniques for the processingof ceramic, metallic, and polymeric materials to control properties form, and appearancethrough considerations of thermal, chemical, mechanical, electrical, magnetic and nuclearenergy. Both traditional and exotic processes are covered utilizing fundamental materialsscience and engineering science principles.
MAT 310 Physical Examination of Materials. Preq: MAT 320 or 200 or 201. 2(0-6) S. Ex—periments designed to demonstrate basic techniques in crystallography, x-ray diffraction,optical and electron microscopy, and thermal analysis. Staff
MAT 311 Ceramic Processing I. Preq: MAT 201. 4(3-3) F. The basic chemical and physicallaws underlying the processes and behavior of diverse ceramic compositions in the sequentialmanufacturing operations required to produce ceramic materials with controlled properties.Harrell
MAT 312 Ceramic Processing 11. Preq: MAT 311. 3(3-0) S. Basic principles underlyingthe thermal processing of ceramics. Appropriate subject materials in basic and engineeringsciences with particular reference to obtaining desired microstructures. Harrell
MAT 320 Phase Diagrams and Crystallography. Preq: MAE 301. 3(3-0) F. Applicationsof thermodynamic principles to the construction and use of phase diagrams in materialssystems. Crystal structure of solids. Correlation of phase diagrams with microstructure.Fahmy
MAT 321 Phase Transformations and Diffusion. Preq: MAT 320. 3(3-0) S. Introductionto mass transport and phase transformations in materials. Benson
MAT 400 Metallic Materials in Engineering Design. Preq: MAT 200 or 201. 3(3-0) F,S.Relationship of microstructure t0 the properties of materials. Control of microstructure tomeet engineering design requirements. Moazed
MAT 411 Physical Principles in Materials Science I. Preq: MAT 321. 3(3-0) F. The ap-plication of physical concepts to ceramic, metallic and polymeric materials. Interaction ofelectromagnetic radiation with crystalline and non-crystalline materials. Relation of proper-ties to structure. Beeler
MAT 417 Ceramic Subsystem Design. Preq: MAT 312. 3(2-3) S. Individual and teamstudy involving the interdependence of plant layout, processes, equipment and materials inthe economic design of engineering systems and subsystems. Discussion of design principles,sources of data, creativity and economic analysis to encourage original solutions to engineer-ing problems. Harrell
MAT 423 Materials Factors in Design I. Preq: MAT 450. 3(1 6) S. Selection of materialsfor specific engineering applications. Manufacturing processes and their relation to productuse. Magor
MAT 424 Materials Factors in Design II. Preq: MAT 423. 3(3—0) F or S. Selection ofmaterials for specific engineering applications. Manufacturing processes and their relationto product use. Magor
MAT 431 Physical Metallurgy I. Preq: MAT 321. 3(2-3) F. Alloy design; control of proper-ties through microstructures; principles of heat treatment, strengthening mechanisms.Moazed
MAT 432 Physical Metallurgy II. Preq: MAT 431. 3(3-0) F,S. Alloy design; control ofproperties through microstructures; principles of heat treatment; strengtheningmechanisms. Staff
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MAT 435 Physical Ceramics I. Preq: MAT 321. 3(2-3) F. The physicochemical nature ofclassical and newly discovered ceramic materials. Emphasis on thermodynamics, crystalstructure, structural imperfections and non stoichiometry of ceramic compounds coupledwith binary and multiphase equilibria Effects of these parameters on properties. Davis
MAT 436 Physical Ceramics II. Preq: MAT 435. 3(2 3) S. The physicochemical nature ofclassical and newly discovered ceramic materials. Emphasis on thermal, mechanical, elec-trical and electronic properties of ceramic materials. Davis
MAT 437 Introduction to the Vitreous State. Preq: MAT 301. 3(3—0) S. The formation,structure, physical and chemical modifications of vitreous systems. Practical industrialcalculations and the fabrication of glass. Catalyzed nucleation and crystallization of glassesin relation to physical properties. Davis
MAT 450 Mechanical Properties of Materials. Freq: MAT 200 or 201 or 310. 3(2-3) F.Elastic, plastic, and fracture phenomena in solids including yielding, strain hardening, frac-ture, creep and fatigue. Manning
MAT 491 Materials Engineering Seminar. Preq: Sr. standing. 1(1-0) F,S. Literature sur-vey of selected MAT topics. Oral and written reports and discussions. Staff
MAT 493, 494 Ceramic Field Exercises 1, II. Preq: Sr. standing. 1(0-3) F,S. Plant visitations, lectures by practicing ceramic engineers, reports on industrial organizations engagedin manufacture or use of ceramics. Discussions of professional organizations and ethics.Harrell
MAT 495 Materials Engineering Projects. Preq: Jr. or sr. standing. 1-6 F,S. Advancedengineering principles applied to a specific project dealing with metallurgy, materials orgeneral experimental work. A seminar period is provided and a written report required.Staff
Selected 500-Level Courses Open To Advanced Undergraduates
MAT 500 Modern Concepts in Materials Science. Preq: MAT 321. 3(3-0) F. Applicationsof current theories of materials such as crystal theory, continuum and quasi—continuumtheories, phenomenological theories, etc., to the solution of materials problems. Staff
MAT 503 Ceramic Microscopy. Preq: CY 331. 3(2 3) F. Transmitted and reflected lighttechniques for the systematic study of ceramic materials and products. Staff
MAT 509 High Vacuum Technology. Preq: CH 433 or MAE 301. 3(2—3) F,S. Properties oflow-pressure gases and vapors. Production, maintenance and measurement of high vacuum;design, construction and operation of high vacuum high temperature facilities. Propertiesand reactions of materials which are processed, tested and/0r utilized in high vacuum en-vironments. Staff
MAT 510 Structure of Crystalline Materials. Preq: MAT 411; Coreq: MAT 500. 3(3—0) F.The lattice structure of crystals, including group theory applications, reciprocal lattice con-cept and the study of crystal structure as related to bonding. Stadelmaier
MAT 520 Theory and Structure of Materials. Preq: MAT 510. 3(3-0) S. Structure of li—quids, and crystalline and amorphous solids used in engineering systems. Crystallinity andthermal properties. Ionic crystals in ceramic systems. The metallic state and alloy behavior.Emphasis on the relation between fundamental materials parameters and engineeringproperties. Staff
MAT 527 Refractories in Service. Preq: MAT 411. 3(3-0) S. A study of the physical andchemical properties of the more important refractories in respect to their environment in in-dustrial and laboratory furnaces. Staff
MAT 529 Properties of High Temperature Materials. Preqs: MAT 201 and MAE 301.3(3-0) S. Effects of temperature on the physical, mechanical and chemical properties of in-organic materials; relationships between microstructure and high temperature properties;applications of ceramics, metals and composites at elevated temperatures. Staff
MAT 530 Phase Transformations in Materials 1. Coreq: MAT 500. 3(3-0) S. Kinetictheory of transformations, nucleation theory, homogeneous and heterogeneous nucleation,growth of crystals, epitaxial thin films. Moazed
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MAT (MAE) 531 Materials Processing by Deformation. 3(3-0) F. (See mechanical andaerospace engineering.)
MAT (MAE) 532 Fundamentals of Metal Machining Theory. 3(3—0) S. (See mechanicaland aerospace engineering.)
MAT 533, 534 Advanced Ceramic Engineering Design I, II. Preq: MAT 417. 3(2-3) F,S.Advanced studies in analysis and design of ceramic products, processes and systems leadingto original solutions of current industrial problems and the development of new concepts ofmanufacturing. Palmour
MAT 540 Glass Technology. Preq: MAT 437. 3(3-0) F. Fundamentals of glass manufacture including compositions, properties and application of the principal types of com-mercial glasses. Davis
MAT 541, 542 Principles of Corrosion I, II. Preqs: MAT 201 and CH 431 or MAE 301.3(2—3) F,S. The fundamentals of metallic corrosion and passivity. The electrochemical natureof corrosive attack, basic forms of corrosion, corrosion rate factors, methods of corrosionprotection. Laboratory work included. Manning
MAT 550 Dislocation Theory. Freq: MAT 450. 3(3-0) F. Structure, energetics, stress andstrain fields, interactions and motion of dislocations in solids. Staff
MAT 556 Composite Materials. Preq: MAT 450. 3(3—0) F. Basic principles underlying theproperties of composite materials as related to properties of the individual constituents andtheir interactions. Emphasis on the design of composite systems to yield desired combina—tions of properties. Fahmy
MAT (NE) 562 Materials Problems in Nuclear Engineering. Preq: Advanced un—dergrad. standing. 3(3—0) F. Reactor design and operating considerations determined bymaterials properties are covered. Emphasis on the interrelations among materials, compatibility effects, corrosion effects and radiation effects in fission and fusion reactors.Staff
MAT (NE) 573 Computer Experiments in Materials and Nuclear Engineering. Freq:Advanced undergrad. standing. 3(3 0) S. Monte Carlo and dynamical computer experimentsare covered from the standpoint of how to design and use them in materials and nuclearengineering work. Beeler
MAT 595 Advanced Materials Experiments. Preq: Sr. or grad. standing. 1-3. Advancedengineering principles applied to a specific experimental project dealing with materials. Aseminar period is provided and a written report is required. Staff
MICROBIOLOGY
MB 401 General Microbiology. Preqs: BS 100, CH 223 or 220. 4(3-3) F,S. Rigorous in—troduction to basic principles and concepts of microbiology. Recommended for students inbiological and agricultural sciences curricula and for all students planning to take furthercourses in microbiology. Luginbuhl, Melton
MB (FS) 405 Food Microbiology. Preq: MB 401. 3(2 3) F. (See food science.)
MB 411 Medical Microbiology. Preq: MB 401. 4(3—3) S. A comprehensive study of theprocesses by which pathogenic microorganisms cause disease and the biological defensemechanisms by which the host resists. Methods of diagnosis, prevention and therapy of common diseases of microbial origin will be considered. The laboratory will introduce the studentto the general techniques of clinical bacteriology, immunology and Virology. Luginbuhl
MB 490 Special Studies in Microbiology. Preq: Three courses in microbiology and CI. 1-3F,S,Sum. Undergraduate students will be given an opportunity to participate in the currentresearch program of a faculty member or to participate in a special study of an advancedundergraduate topic. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
MB 501 Advanced Microbiology. Freq: MB 401. 3(3—0) F. A study in some depth of
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microbial structure and function, microbial ecology and characterization of importantgroups of microorganisms Perry
MB (FS) 506 Advanced Food Microbiology. 3(1 6) S. (See food science.)
MB 514 Microbial Metabolism. Preqs: MB 401, BCH 351 or BC‘H 551. 3(3-0) S. A study ofthe physiology and metabolism of microorganisms and their regulatory mechanisms.Dobrogosz
MB (SSC) 532 Soil Microbiology. 4(3-3) S. (See soil science.)
MB 551 Immunology I. Freq: MB 401. 312-2) F. A concise study of the basic concepts andprinciples in immunology and serology. Primary emphasis will be on humoral immunity in—volving soluble blood and lymph components important in the resistance of the host to dis-ease. Lecce
MB (PO, PHY, VET) 552 Immunobiology. 3(3-0) S. (See poultry science.)
MB (20) 555 Protozoology. 4(2-6) S. (See zoology.)
MB (BCH. ON) 561 Biochemical and Microbial Genetics. 3(3 0) S. (See biochemistry.)
MB (BAE CE) 570 Sanitary Microbiology. 3(2-3) S. (See civil engineering.)
MB 571 Virology. Preqs: BCH 551, MB 401. 3(3-0) F. An introduction to the fundamentalaspects of virus-cell interactions. These include virus attachment and penetration, in-tracellular virus replication, metabolic changes occurring in cells as a result of virus infec-tion and virus-induced cellular transformations. Johnston
MB (BO) 574 Phycology. 3(1-4) S. (See botany.)
MB (BO, PP) 575 The Fungi. 3(3-0) F. (See botany.)
MB (BO, PP) 576 The Fungi—Lab. 1(0-3) F. (See botany.)
MILITARY SCIENCE (ARMY ROTC)
(Also see Aerospace Studies)
MS 101 Introduction to ROTC and the Army. 1(1-0) F. The mission and organization ofthe U. S. Army and an introduction to Army ROTC. Advantages, opportunities and benefitsof becoming an officer in the Army are examined and discussed. Practical work inmarksmanship and other skills such as rappelling is emphasized. Cox
MS 102 Introduction to Leadership and Management. 1(1-0) S. A seminar approach\\ hich investigates current topics of interest to the Army. Instruction and practical work inthe fields of leadership and management. Cox
MS 103 Ranger/Special Forces Operations. 1(1—0) F. An introduction to the ArmyRanger and Special Forces Programs. Their histories, philosophies, and objectives, andvarious techniques and methods employed by each. Cox
MS 104 Military Physical Training. 1(1-0) S. An introduction to various militaryphysical training programs, to include conditioning drills, grass drills, drownproofing, andteam contests. An opportunity to measure the individual‘s physical condition against rigidArmy standards is also offered. Cox
MS 105 Army Aviation. 1(1-0) F,S. A survey of the Army Aircraft inventory with a dis-cussion of the capabilities, limitations, and employment of Army Aviation assets. Closelyassociated subjects covered include fixed and rotary-wing categories of aircraft and theirpeculiar principles of flight, and the effect of weather and terrain upon aviation operations.The course includes a five-hour classroom practical exercise in airmobile operations. Cox
MS 203 Survival Techniques. Preq: MS 101 or equivalent. 1(1-0) F. An introduction tobasic survival techniques on land and in water. Emphasis is upon those survival situationswhich may be encountered in outdoor activities. Students will be exposed to survival skillsand techniques unique to tropical, cold weather, and desert climates. Rowley
MS 204 Basic Small Unit Tactics. Preq: MS 101 or equivalent. 1(1-0) S. The course willintegrate small-unit tactics and principles of leadership. Applicability will be not only to the
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student pursuing a military commission but the principles taught will be useful in a varietyof managerial positions in the civilian community as well. Rowley
MS 205 Fire Support Coordination. Preq: MS 101 or equivalent. 1(1-0) F. An introductionto the Army’s fire support agencies. The course will provide the student with a basic un-derstanding of the methods of target acquisition. In addition, the student will be exposed tothe gunnery hardware used by a fire support agency. Rowley
MS 206 Map Reading. Preq: MS 101 or equivalent. 1(1—0) S. An introduction to basic mapreading techniques, to include how to determine present location through the use of intersec-tion and resection procedures. The course will provide useful information for outdoor ac-tivities, ranging from competitive orienteering to occasional backpacking. Rowley
MS 303 Land Navigation Techniques. Preq: MS 204 or equivalent. 1(1-0) F. Instructionin land navigational techniques to include a review of basic map reading. Subjects whichreceive particular emphasis are night navigation and military orienteering. Kehoe
MS 304 Intermediate Small Unit Tactics. Freq: MS 204 or equivalent. 1(1-0) S. Thecourse includes planning, organizing, and executing military operations at the Small Unitlevel. The rifle platoon is used as a vehicle for analysis. Kehoe
MS 305 Application of Military Leadership and Management Techniques. Preq: MS204 or equivalent 1(1-0) F. Instruction is in the application of military leadership andmanagement techniques utilizing both the case—study and the seminar approach. Subjectswhich receive emphasis are the individual, the group, the situational variables. Kehoe
MS 306 Effective Means of Military Communication. Preq: MS 204 or equivalent. 1(1 0)S. Instruction is in the principles of communion skills to include the proper preparation andconduct of military instruction. The students are required to give a short oral presentation totheir peers. Kehoe
MS 403 Law for the Military Officer. Preq: MS 306 or equivalent. 1(1-0) F. An advancedlevel Military Science Course dealing with the evolution of the military justice system. Thecourse offers an understanding of the Army platoon leader’s role in the administration ofmilitary justice, to include his/her authority and responsibility and the protection of therights of the individual soldier. The Geneva/Hague Conventions and the Code of Conduct forthe Armed Forces are also addressed. Covington
MS 404 American Military History. Preq: MS 306 or equivalent. 1(1-0) S. An advancedlevel Military Science Course designed to give the student a basic appreciation of thehistorical development of the US Army and its role in support of national objectives.Emphasis is placed on the central importance of leadership in determining the outcome ofwar and on the effect of technology upon military tactics. Covington
MS 405 Advanced Small Unit Tactics. Preq: MS 304 or equivalent. 1(1-0) F. Anadvanced-level Military Science Course designed to further the student’s understanding ofmilitary tactical operations at the Small Unit level. The course covers the coordination andplanning between the elements of a military team, the junior officer’s role within the team,and the impact of detailed planning on the success of tactical operations. Covington
MS 406 Personal Affairs Management for the Military Officer. Preq: MS 306 orequivalent. 1(1-0) S. An advanced-level Military Science course designed to give the studentan understanding of military life, to include career opportunities, obligations, and respon—sibilities for Army Officers. Students are shown the practical aspects of life as an Army Of-ficer in order to enhance their smooth transition to active Army service or service with theReserve components. Covington
MS 495 Special Topics in Military Science. 1(1-0) F,S. A general course offered asneeded to treat new or special subject matter in Military Science. Staff
MARINE SCIENCE AND ENGINEERING
MSE 200 Introduction to the Marine Environment. Preq: High school physics,chemistry, algebra, trigonometry and biology or equivalent. 3(3-0) F,S. The ocean as a part ofour environment including interactions between atmosphere and ocean, ocean circulation,physical and chemical properties of sea water, marine geology and marine biology.
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MSE (MAE) 471 Undersea Vehicle Design. Freq: MAE 355 or MAE 308. 3(3-0) Alt. yrs.(See mechanical and aerospace engineering.)
Selected 500—Level Courses Open To Advanced Undergraduates
MSE (MY) 526 Air-Sea Interaction. 3(3—0) Alt. F,S. (See meteorology.)
MSE (Z0) 529 Biological Oceanography. 3(3 0) F. (See zoology.)
MSE (CE) 541 Gravity Wave Theory I. Freq: MAE 308 or PY 411. 3(3 0) S. Classicalgravity wave theory with emphasis on the basic mechanics of wave motions, mass transportinduced by waves and various conservation laws with their applications in wave study.Weisberg
MSE 551 Ocean Circulation. Freq: MAE 308 or FY 411. 3(3-0) S. Basic study of themechanics of ocean circulation with emphasis on various simple models of circulationsystems. Fietrafesa
MSE 560 Principles of Physical Oceanography. Freqs: MA 212 and FY 212 orequivalent. 3(3—0) E. An introduction to the principles and practice of physical oceanography.Subjects to be covered include: the equation of state of seawater: energy transfer to the oceanby thermal, radiative and mechanical processes; the heat budget; oceanic boundary condi-tions, the geographical distribution of oceanic properties; observational methods; conserva-tion equations; simple waves and tides; physical oceanography of the North Carolina coastalzone. Weisberg
MSE (MAE) 563 Geophysical Fluid Mechanics. Freq: MAE 550 or equivalent. 3(3-0)Alt. F. The principles of fluid mechanics are applied to geophysical systems. Specialemphasis is placed on those features of these systems, such as almost rigid rotation, andstable stratification, which produce unique and important effects. The effects of almost rigidrotations on homogeneous and stratified flows are examined in detail. (Offered 1979—80 andalt. years.) Janowitz
MSE (CE) 581 Introduction to Oceanographic Engineering. 3(3-0) S. (See civilengineering.)
MSE (GY) 584 Marine Geology. 3(3—0) S. (See geology.)
MSE 591, 592 Marine Sciences Seminar. 1(1-0) F,S. A seminar designed to give perspec—tive in the field of marine science. Topics vary from semester to semester. In order to obtaincredit a student must deliver a seminar.
MUSIC
MUS 100 Instrumental Music. Freq: Satisfactorily passing audition. 1(0-5) ES. The per-formance and study of the best in instrumental music. Assignments to various organizationsmade according to instrument played and individual interests and abilities.
MUS 110 Choral Music. Freq: Satisfactorily passing audition. 1(0-4) ES. The perform-ance and study of the best in choral music. Assignments to various organizations made ac-cording to individual interests and abilities.
MUS 200 Understanding Music. 3(3-0) RS. To assist students in developing un-derstanding and comprehension of music heard today. Emphasis is upon evaluating musicalelements and content, form, style periods, and design.
MUS 210 A Survey of Music in America. 3(3-0) Alt. yrs. A historical survey of music inthe United States from colonial times to the present, with emphasis on the major influenceswhich have shaped the musical literature of America. The objective of the course is todevelop an awareness and understanding of the indigenous musical forms and styles and ofthe role this music has played in the development of the important cultural traditions of theUnited States.
MUS 215 Music of the 17th and 18th Centuries. 3(3 0) Alt. yrs. Examine selected Euro-pean music from 1600 to 1800, emphasis on concepts of compositional style, reflections of cer-tain broad cultural tendencies and purely musical phenomena. Study of specific forms andgenres as they evolved during this period.
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MUS 220 Music of the 19th Century. 3(3-0) Alt. yrs. Course designed to provide an insightinto the significant musical forms of the western world in the 19th century. Subject matterwill include an analysis of the musical literature of the prevailing forms, its composers andthe relation of music to other art forms of the time period.
MUS 301 Basic Music Theory 1. 3(3-0) F,S. Introductory course for students with no for-mal musical background. Basic elements of music. Exercises in notation, ear training, writ-ten harmony, and the application through a study of selected compositions from the musicalliterature.
MUS 302 Basic Music Theory II. Preq: MUS 301, CI. 3(3-0) F,S. Continuation of MUS301. Musical analysis of representative works. Further study of chordal functions throughwritten exercises. Compositions written by students using as a model a piece from the stand-ard musical literature which employs principles studied throughout the course.
MUS 320 Music of the 20th Century. 3(3-0) Alt. yrs. Traditions and innovations inrepresentative music of this century are examined. Emphasis upon musical ideas andmaterials.
MUS 401 Music Composition I. Preq: MUS 301 or 302 or CI. 3(3—0) F. Writing coursedesigned to provide non-music majors experience in creating their own musical composi-tions. Students will learn basic skills in manipulating musical materials which include har-monic, melodic, rhythmic, and contrapuntal characteristics of all periods of music.
MUS 402 Music Composition II. Preq: MUS 401 or CI. 3(3-0) S. Emphasis on 20th centurycompositional techniques. Study and construction of larger musical phrases and forms andthe harmonic and contrapuntal principles employed within their construction. Study intechniques of orchestration.
MUS 495 Special Topics in Music. 1-3 F,S. Offered to focus on new or special subjectmatter not covered by existing courses.
METEOROLOGY
MY 201 Atmospheric Environment. Freq: High school physics, chemistry, algebra,trigonometry, or equivalent. 3(3-0) F,S. Nature and processes of the atmosphere, interactionswith land, sea, and life at the surface, relations to other components of the solar system;measurements and surveillance of the atmosphere and relations to climatology, weatherforecasting, weather modification and air pollution, and applications to various humanactivities.
MY 311 Physical Climatology. Preqs: MA 201, PY 205, or equivalent. 3(3-0) F. Physicalbasis for weather and climates on earth, approached from the principles of physicalclimatology. Topics include solar energy (incident to and modified by the atmosphere),terrestrial radiation, fluxes of heat and water substance, heat balances, and their conse-quences in distributions of temperature, mass (pressure), motions, and weather of the atmosphere. Saucier
MY 335 Weather Systems and Information. Preqs: MA 102 or 112, PY 205 or 212 or 221.2(1-3) F. Purposes served by atmospheric information in human endeavors; observation,measurement, processing, and communication of meteorological data; construction and in-terpretation of weather and climate charts; weather systems and processes; applications ofweather and climate information. Riordan, Watson
MY 336 Meteorological Laboratory 1. Coreqs: MA 202, MY 335. 1(0-3) F,S. A laboratorycourse applying and interpreting essential mathematical-physical concepts in geophysicaltime and space distributions obtained from networks of observations. Watson
MY 386 Climate Near the Ground. Preq: MA 112, PY 221. 3(3—0) S. Analysis of basicphysical states and processes at the interface of atmosphere with land surfaces and vegeta-tion in terms of the meteorological controls. Designed to serve needs in the various plantsciences. Riordan
MY 412 Atmospheric Physics. Preq: MY 311 or Cl. 3(3-0) S. Atmospheric effects on electromagnetic and acoustic transmission and the consequent phenomena; terrestrial radiation;radar meteorology, visibility, atmospheric electricity and magnetism.
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MY 421 Air Properties and Processes. Preqs: MA 202, PY 208. Coreq: MY 336. 3(2-2) F.The variables of composition and state, and the processes of air, in the atmospheric system,including heat and moisture transfers and water phase changes, analyzed from the govern-ing laws of physics; hydrostatics, altimetry, stability; introduction to convective-diffusiveexchanges. Saucier
MY 422 Atmospheric Motions. Preqs: MA 202, PY 208, Coreq: MY 336. 3(2 2) F. Proper-ties and fields of atmospheric motion, variations with time including linear and angularmomentum, divergence, and deformation; momentum transfer and forces, equation of mo-tion, observed wind versus theoretical winds; wind structure in the friction layer. Tsui
MY 441 Meteorological Analysis I. Preqs: MY 421, 422. 3(3-0) S. Analysis of stability,convection, diffusion, advection, and surface transfers in the modification of atmosphericstates and in weather processes: continuity, pressure tendency, and vorticity theorems, andtheir roles in the motion fields; geostrophic and accelerated motions; analysis of distribu-tions and processes in x,y,z,t from governing lawsand conditions. Saucier
MY 443 Meteorological Laboratory II. Coreq: MY 441. 3(0-9) S. Analysis of atmosphericdistributions, processes and developments, from operational meteorological data and theprinciples presented in prerequisite and corequisite courses. Student gains workingknowledge of integrated atmospheric systems and processes through detailed analyses ofnatural situations. Saucier
MY 444 Weather Forecasting Principles. Preq: MY 443. 3(2-3) F. Principles and opera—tions of weather forecasting including dynamical extrapolation, statistical approaches,basics of numerical weather prediction, NWS models, trajectory forecasts, model outputstatistics, severe weather and other short range forecasts, forecast preparation and verification. Watson
MY 455 Micrometeorology. Preq: MY 422 or MAE 402. 3(3-0) F. The energy balance at theearth's surface; soil heat flux and temperature profiles. Vertical distributions of wind, tem-perature and humidity in the atmospheric surface layer; exchanges of momentum, heat andmoisture between the earth and the atmosphere; agricultural and forest micrometeorology.Arya
MY 493 Special Topics in Meteorology. Preq: Consent of department. 1-3 F,S,Sum. Ex-periment, individualized study, or research in topics of student’s interest which are notcovered conveniently in the scheduled courses.
Selected 500-Level Courses Open To Advanced Undergraduates
MY 521 The Upper Atmosphere. Preq: MY 411 or Cl. 3(3-0) S. Meteorological conditionsin the upper atmosphere from the stratosphere to the ionosphere. Compositions, mean dis-tributions and variabilities, and circulation and transport properties in the region. Physicaltheories. Watson
MY 524 Dynamic Meteorology. Preq: MY 422. 3(3-0) F. Brief review of the classical andphysical hydrodynamics; scale analysis of dynamic equations; atmospheric instabilities;dynamics of tropical convections; perturbation theory and approximations for atmosphericwave motions. Tsui
MY 525 Numerical Weather Prediction. Preqs: MY 524, CSC (MA) 427 or equivalent andsome FORTRAN programming experience. 3(3-0) S. Physical and mathematical basis ofnumerical weather prediction with computer experiments to demonstrate principles andtechniques. Topics include deviation of sets of prediction equations consistent with scaleanalysis and dynamical constraints; atmospheric waves and filtered equations; numericalmethods and computational instabilities; filtered and primitive equation models; NWSoperational models. Watson
MY (MSE) 526 Air-Sea Interaction. Preq: MY 422 or MSE 560 or CI. 3(3-0) Alt. F,S.Review of basic equations and concepts of turbulent transfer in geophysical flows, air-sea in-teraction processes and their importance to man’s activities, theory and observation of wind-generated ocean surface waves, turbulent transfers in the planetary boundary layer of themarine atmosphere, oceanic mixed layer, development of thermocline and inversion. Arya
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MY 527 Planetary Boundary Layer. Preq: MY 455 or MY 526 or C1. 3(3—0) Alt. F,S.Review of the basic equations and concepts of planetary boundary layers. Study of theclosure problem and semiempirical theories of turbulence, buoyancy effects on mean flowand turbulence, instrumentation and observational platforms for PBL experiments, ob—served characteristics of atmospheric boundary layers, numerical and physical modeling ofPBL, and its parameterization in large—scale atmospheric circulation models. Arya
MY 555 Meteorology of the Biosphere. Preqs: PY 205 or 211; CH 103 or 107; MA 102 or112. 3(3-0) F. A course designed for graduate students in the life sciences, presenting thephysical principles governing the states and processes of the atmosphere in contact withearth’s surface of land, water, and life. Exchanges of heat, mass, and momentum areanalyzed for various conditions of the atmosphere and surface, and as a function of season,time, and geographic location. Riordan
MY 556 Air Pollution Meteorology. Preqs: MA 201 or 212, PY 208 or 212, CH 103 or 105or 107 or equivalent. 3(3 0) F. Wind structure in the atmospheric surface layer and planetaryboundary layer; temperature structure and stability; mixed layer and inversions; turbulenceintensity and scale; meteorological factors affecting the dispersion of pollutants; diffusiontheories and models; diffusion and transport experiments; plume rise, fumigation and trap-ping; removal processes; effects of buildings and hills; effects of local winds. Arya
MY 593 Advanced Topics. Preq: CI. 1 6 ES. Special topics in meteorology, provided togroups or to individuals. Graduate Staff

NUCLEAR ENGINEERING
NE 201 Applications of Nuclear Energy. Preq: PY 208. 3(3 0) S. An elementary introduc-tion to nuclear energy. Topics include radioactivity, fission and fusion, power production,isotopes, radiation detection, radiation safety, environmental effects and energy resources.The student is given a broad perspective of nuclear engineering and introduced to both fun-damentals and applications. Staff
NE 302 Fundamentals of Nuclear Engineering. Preqs: NE 201, PY 410. 4(3-2) F. An in-troductory course in nuclear engineering. Topics include neutron physics, reactor theory, andreactor operation. Emphasis on basic principles underlying the design and operation ofnuclear systems, facilities and applications. Laboratory sessions include the various tech—niques of radiation detection and measurement, reactor nuclear instrumentation, and reac-tor measurements. Stam
NE 401 Reactor Analysis and Design. Freq: NE 302 or 419. 4(3-2) S. Elements of nuclearreactor theory and reactor operation, including neutron slowing down and diffusion, Fermiage theory, multigroup concepts, criticality of homogenous and heterogenous reactors, andreactor dynamics. Observation and measurement of reactor behavior and correlation withtheory. Stam
NE 402 Reactor Engineering. Preq: NE 302 or 419. 4(3-2) F. Engineering topics pertinentto the design of reactors are stressed, including heat transfer and fluid flow in reactors, rele-vant computer codes, power plant thermodynamics, and shielding. Laboratory experimentsare included. Verghese
NE 403 Nuclear Engineering Design Projects. Preq: NE 402. 3(2-3) S. Student projects indesign of practical nuclear engineering systems. Preliminary designs are developed by teamswith advice by faculty as needed, and reports are presented in oral and written form. Currentand future systems are emphasized, and use of computers is encouraged. Murray
NE 404 Radiological, Reactor, and Environmental Safety. Preq: NE 302 or 419. 3(3 0) F.A basic course in health physics and the environmental aspects of nuclear power generation.Topics include: biological effects of radiation, dose-rate evaluation, radiation monitoring,and radiological safety; reactor effluents and radioactive waste disposal; regulations govern-ing radiation exposure and the release of radioactivity into the environment; environmentalimpact of nuclear power plants. Elleman, Kohl, Zumwalt
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NE 405 Reactor Systems. Preq: NE 402. 3(3-0) S. Nuclear power plant systems, theirdesign criteria, design parameters, and economics. Topics covered include: PWR, BWR,HTGR, their primary loops, aux'iliary and emergency systems; containment; radwaste handling; reactor control systems and reactor operation; quality assurance; cost components ofnuclear power. Bohannon
NE 412 Nuclear Fuel Cycles. Preq: NE 302. 3(3-0) S. Processing of nuclear fuel withdescription of mining, milling, conversion, enrichment, fabrication, irradiation, shipping,reprocessing, and waste disposal. Fuel cycle economics and fuel cost calculation; burn—upcalculations and design of reload cores; plutonium and thorium utilization. Verghese
NE 414 Nuclear Power Plant Instrumentation. Preqs: NE students: EE 331, 332; EE stu-dents: NE 419. 3(3—0) S. Treats the instrumentation required for control and safety of anuclear power plant, The dynamic behavior of a nuclear plant is developed so that thecharacteristics required of the instrumentation may be stated. Methods of combining thevarious measured parameters, e.g. neutron flux, coolant flow, coolant pressure, temperature,to achieve safe operation are discussed. Protection against loss-of—power, lightning, etc. aretreated. Saxe
NE 419 Introduction to Nuclear Engineering. Preq: PY 202 or 208. Not open to undergraduate majors in Nuclear Engineering. 3(3-0) F,S. Nuclear energy applications, including nuclear reactor materials, reactor theory, shielding, thermal and hydraulic analysis,and control. Uses of nuclear fission and its by-products in research, industry and propulsion.Major engineering problems are defined and methods of approach outlined. Course designedfor students not majoring in Nuclear Engineering. Staff
NE 491, 492 Nuclear Engineering Topics 1, II. Preq: CI. Variable credit. 1—4 F,S.Detailed coverage of special topics. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
NE 501 Radiation and Reactor Fundamentals. Preq: MA 401; Coreq: NE 419. 4(3-3) F.An introduction to fundamentals of reactor physics, nuclear radiation. and radiation interactions. Topics include radiation interaction with matter, radiation detection, neutron andreactor physics, neutron slowing down, one-group and two—group criticality for bare andreflected reactors. and radiation shielding. Laboratory experiments in radiation detectionand attenuation are included. Stam
NE 502 Nuclear Engineering Analysis. Preqs: NE 401 or NE 501, MA 401. 3(3-0) S.Provides a unified view of the basic equations and techniques of radiation transport calcula-tions. The course introduces the common analytical and numerical solution techniques usedin nuclear engineering and develops solutions for typical problems in the nuclear field. Thecourse is intended to provide the background in analysis needed for more advanced studies innuclear engineering. Dunn, Gardner, Murray
NE 503 Reactor Analysis. Preqs: NE 401 0r NE 501; MA 401. 2(2-0) F. Provides the basictheory of neutron motion and methods for finding neutron flux distributions in a nuclearreactor. Neutron slowing, reasonance absorption, thermalization, and diffusion in reactorcomponents are emphasized. With the knowledge of the contents of the course students canread the literature, perform analysis, and do calculations. Murray
NE 504 Reactor Heat Transfer. Preq: NE 501. 2(2-0) S. Considers heat generation andtransfer in nuclear power reactors. Topics include reactor heat generation, steady-state heatflow in fuel elements, unsteady-state heat transfer, convective heat transfer coefficients forturbulent flow, boiling and two—phase flow, reactor system descriptions and reactoreconomics. Verghese
NE 505 Reactor Dynamics and Control. Preq: NE 401 or NE 501. 2(2-0) F. Considers thetime dependent behavior of nuclear reactors and their control, Topics include time depen-dent, one speed diffusion equation, point reactor kinetics, solutions for ramp insertions ofreactivity, temperature and void coefficients, feedback in power excursions, feedbackanalysis reactor transfer functions, determination of transfer functions, digital reactivitymeters, and space dependent reactor dynamics. Saxe

324



NE 506 Radioisotopes Measurement Applications. Freqs: MA 401, NE 501. 2(2—0) S. In-troduces the student to measurement application using radioisotopes. In addition to survey-ing all tracer and gauging applications and radiography, four major specific applications ingauging and tracing are treated in detail. Gardner
NE 507 Radiation Effects. Freq: NE 401 or NE 501. 2(2 0) F. Introduces the student toradiation effects on organic materials, metals, and inorganic solids with particular emphasison nuclear reactor fuels. Applications of radiation effects such as sterilization andpolymerization are discussed as well as the implications of radiation damage to reactormaterials. Zumwalt
NE 508 Radiation Safety. Freq: NE 501. 2(2-0) S. Presents the basic concepts of healthphysics, biological effects of radiation, and calculation of radiation exposure. Methods ofdose reduction are considered with particular emphasis on radiation shielding. Topics in-clude: radiation units, allowable radiation exposures, dose calculations external and inter-nal, radiation dosimetry, reactor radiation sources and shielding. Elleman
NE 510 Nuclear Design Calculations. Freq: NE 401 or NE 501. 3(3—0) S. Application ofthe digital computer to problems in nuclear engineering. Available nuclear engineering computer modules are studied and exercised. Systems and programs used by industry for powerreactor design and operation are described. A review of relevant numerical methodsfacilitates computer program development by the students. Students do literature studies, aterm project, and give oral reports. Murray
NE (FY) 511 Nuclear Physics for Engineers. 3(3-0) F. (See physics.)
NE 514 Principles of Fusion Reactors. Freqs: NE 503, NE 507. 3(3-0) S. Provides an in-troduction to plasma concepts and fusion reactor design. Topics include: basics of thermo—nuclear reactions, plasma confinement, Iormation and heating of plasmas, reactor conceptsand designs, materials problems, and environmental effects. Saxe, Elleman, Verghese
NE (MAT) 562 Materials Problems in Nuclear Engineering. 3(3 0) F. (See materialsengineering.)
NE (MAT) 573 Computer Experiments in Materials and Nuclear Engineering. Freq:Advanced undergrad. standing. 3(3 0) S. Monte Carlo and dynamical computer experimentsare covered from the standpoint of how to design and use them in materials and nuclearengineering work. Beeler
NE (CE) 574 Environmental Consequences of Nuclear Power. Freq: CI. 3(3-0) S.Evaluation of environmental consequences resulting from electrical power generation, withemphasis on siting, construction, and operation of nuclear power plants. Topics include:growth in electrical demand, alternative sources of power and their environmental aspects;fuel reprocessing; sources and treatment of solid, liquid, and gaseous wastes; sources and effects of waste heat; federal and state regulations, including Environmental Impact State-ments. Kohl, Zumwalt, Smallwood
NE 591, 592 Special Topics in Nuclear Engineering I, II. Freq: CI. 3(3-0) F,S.Graduate Staff
NUTRITION
NTR (ANS, FS) 301 Nutrition and Man. Freq: Two years of college work. 3(3 0) F,S.Basic principles relating to practical problems in the provision and utilization of nutrientsfor individuals and populations under various environmental conditions. McNeill
NTR (ANS, PO) 415 Comparative Nutrition. Freq: CH 220 or 221. 3(3 0) F. (See animalscience or poultry science.)
NTR 490 Nutrition Seminar. Freq: Sr. standing. 1 F,S. Reviews, analysis and discussionsof information and proposals relating to problems in human nutrition and allied areas.
Selected 500-Level Courses Open To Advanced Undergraduates
NTR (ANS) 516 Quantitative Nutrition. Freq: BCH 351 or NTR (ANS) 415 or Cl. 3(1-6)S. The quantitative evaluation of dietary ingredients of foods and feeds and determination of
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utilization of nutrients. Exploration of the application of quantitative principles of nutritionthrough the use of laboratory animals and microorganisms. Armstrong
NTR 590 Topical Problems in Nutrition. Preq: Grad. or sr. standing. 1-6 ES. Analysis ofproblems of current interest in nutrition. Credit for this course will involve the scientific ap-praisal and solution of a selected problem. The problems will be designed to provide trainingand experience in research. Graduate Staff
OPERATIONS RESEARCH
OR 493 Special Topics in Operations Research. Preqs: Junior or senior standing; MA112. 1-3 F,S,Sum. Directed readings, problem sets, written and oral reports at an introduc-tory level as indicated by need and interest of student. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
OR 501 Introduction to Operations Research. Preqs: MA 421 or ST 421 or ST 371 and ST372. 3(3-0) F,Su m. OR Approach: modeling, constraints, objective and criterion. The problemof Multiple criteria. Optimization, Model validation. The team approach. Systems Design.Examples, OR Methodology: mathematical programming; optimum seeking; simulation,gaming; heuristic programming. Examples. OR Applications; theory of inventory; economicordering under deterministic and stochastic demand. The production smoothing problem;linear and quadratic cost functions. Waiting line problems: single and multiple servers withPoisson input and output. The theory of games for two person competitive situations. Pro-ject management through PERT CPM. Elmaghraby, Lee
OR (IE, MA) 505 Mathematical Programming 1. Preq: MA 405. 3(3-0) F,Sum. A studyof mathematical methods applied to problems of planning. Linear programming will becovered in detail. This course is intended for those who desire to study this subject in depthand detail. It provides a rigorous and complete development of the theoretical and com-putational aspects of this technique as well as a discussion of a number of applications.Lee, Reiland
OR 506 Algorithmic Methods in Nonlinear Programming. Preqs: MA 301, MA 405,knowledge of computer language, such as FORTRAN or PL1. 3(3-0) F Alt. yrs. Introductionto methods for obtaining approximate solutions to unconstrained and constrained minimiza—tion problems of moderate size. Emphasis on geometrical interpretation and actual coor-dinate descent, steepest descent, Newton and quasi-Newton methods, conjugate gradientsearch, gradient projection and penalty function methods for constrained problems.Specialized problems and algorithms will be treated as time permits. Reiland
OR (IE) 509 Dynamic Programming. PreqszMA 405, ST 421.3(3-0)S.An introduction tothe theory and computational aspects of dynamic programming and its application tosequential decision problems. Elmaghraby, Nuttle
OR 520 Theory of Activity Networks. Preqs: OR 501 OR (IE, MA) 505. 3(3—0) S Alt. yrs.Introduction to graph theory and network theory. A discussion in depth of the theory un-derlying (1) deterministic activity networks (CPM): optimal time-cost trade offs; the problemof scarce resources; (2) probabilistic activity networks (PERT): critical evaluation of the un—derlying assumptions; (3) generalized activity networks (GERT, GAN): applications of signalflow graphs and semi-Markov process to probabilistic branching; relation to the theory ofscheduling. (Offered in alt. years.) Elmaghraby
OR (IE) 522 Organizational Systems Dynamics. Preqs: ST 371, IE 421. 3(3-0) F. A studyof the behavior of large organizations as simulated on a large digital computer and driven bysuitable exogeneous inputs. Basic theory of feedback control of systems; methods of model-ing for continuous simulation, including aspects of management policy. Projects cover study,modeling and simulation of industrial, business, political social organizations and systems;methods of changing system behavior by modifying parameters and model structure.Llewellyn
OR (CHE) 527 Optimization of Engineering Processes. Preqs: CHE 451 or OR 501,FORTRAN programming. 3(3-0) S Alt. yrs. The formulation and solution of process op—timization problems, with emphasis on nonlinear programming techniques. Computer im-
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plementation of optimization algorithms, and structuring of process models to increase com-putational efficiency. Felder
OR (E) 531 Dynamical Systems and Multivariable Control. Preqs: MA 301, 405 orequivalent. 3(3-0) F. Introduction to analytical modeling, control and optimization ofdynamical systems based on state space and transfer function descriptions. Emphasis onlinear, continuous-time and discrete-time systems. Topics include state variables,transforms, flow graphs, canonical forms, system response, stability, controllability and ob-servability, modal control, non-interacting control, observers, fundamental concepts of 0p-timal control and estimation. Multidisciplinary applications chosen from biological,chemical, economic, electrical, mechanical and sociological systems. Gruver, Lee
OR (MAE) 545 Variational Methods in Optimization Techniques I. Preqs: MA 511, MA512. 3(3-0) F Alt. yrs. Variational methods are applied to optimization problems in engineer—ing, where examples are drawn from flight mechanics, operations research, heat transfer,structures and aerodynamics. The necessary conditions which follow from the general variation of a functional are developed. Solutions with corners and discontinuities are considered.Inequality constraints on control variables and constrained extrema are also considered.Gradient methods are described. Maday
OR (IE) 561 Queues and Stochastic Service Systems. Preq: MA 421. 3(3-0) F. Generalconcepts of stochastic processes are introduced. Poisson processes, Markov processes, andrenewal theory are presented. These are then used in the analysis of queues, starting with acompletely memoryless queue to one with general parameters. Applications to manyengineering problems will be considered. Stidham
OR (CSC, IE) 562 Advanced Topics in Computer Simulation. 3(3-0) S. (See computerscience.)
OR (CSC, MA) 585 Graph Theory. Preqs: MA 231 or 405. 3(3-0) F. Basic concepts ofgraph theory. Trees and forests. Vector spaces associated with a graph. Representation ofgraphs by binary matrices and list structures. Traversability. Connectivity. Matchings andassignment problems. Planar graphs. Colorability. Directed graphs. Applications of graphtheory with emphasis on organizing problems in a form suitable for computer solution.Gardner
OR (IE, MA) 586 Network Flows. Preq: OR (IE, MA) 505 or equivalent. 3(3-0) S. Thiscourse will study problems of flows in networks. These problems will include the determination of the shortest chain, maximal flow and minimal cost flow in networks. The relationshipbetween network flows and linear programming will be developed as well as problems withnonlinear cost functions, multi-commodity flows, and the problem of network synthesis. (Of-fered in alt. years.) Gardner, Lee
OR 591 Special Topics in Operations Research. Preq: CI. 1-3 F,S. Individual or smallgroup studies of special areas of OR which fit into the students’ programs of study and whichmay not be covered by other OR courses. Furthermore, the course serves as a vehicle for in-troducing new or specialized topics at the introductory graduate level. Graduate Staff
PRODUCT DESIGN
(Also see Design; and PVD course under Visual Design.)
PD 400 Intermediate Product Design (Series). Preq: DF 102. May not be taken morethan six times. 6(0-9) F,S. This series of courses is concerned with various social/economicage groups, various forms and rates of production, and various natural and syntheticmaterials. Students select from a number of vertically organized workshop studios which offer on an optional basis a wide range of program emphases.
PD (T) 471 Introduction to Textile Design 1. 3(2 2) S. The first in a three-part series ofcourses designed to teach design technology as related to textiles, including a broad un-derstanding of the textile industry as a total structure, technical skills development, andprofessional competence in the utilization of those skills for product development, design,and management.
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PD (T) Textile Design II/Internship. Preq' PD (T) 471. 3 Sum. Student internship inindustry to gain exposure to new environments and the responsibilities of performing in acrcatixe capacity within a corporate structure.
PD (T) 473 Textile Design III. Preq: PD (T) 471, 472. F. Students develop in-dividual textile design problem statements to be purs sec as a semester project. The problemsare based on specific areas as related to his or her personal development in textile design.
Selected 500—Level Courses Open To Advanced Undergraduates
PD 541, Advanced Visual Design I, II. Preqs: ARC 400, LAR 400, PD 400 and PVD400; waiver of prerequisite is at the discretion of the instructor. 6(3—9) F,S. Application ofprevious studies in design and visual communications to a wide variety of visual problemspresented by our physical environment.
PHYSICAL EDUCATION
(All mums tll‘( taught for rnzt-lzalf'semestcr unless ot/zerwzse noted. For a final gradeand nut suzztsltr crulit to [M )vccz'z'crl. the student must complete a full semester ofml} ( r (1 full st IIl( all r mum or two one halfsenzester courses taken in the same semester.)

PRESCRIBED COURSES
PE 100 M (F) PE 100 W (F,S) Health and Physical Fitness. (Full semester). 1(0 2). Alecture laboratory course to assess and improve the individual’s physical fitness, and to conveyhealth fitness knowledge.
PE 112 Beginning Swimming 1. (q or 16 weeks depending upon individual). 1(0-2)RSSum. Teaches nonswimmers the basic swimming skills necessary to demonstrate sur\l\(tl swimming ability.
PE 113 Beginning Swimming II. 1(0-2) F.S. Prepares weak swimmers for the inter-mediate swimming course.
PE 118 Restricted Activity I. 1(0-2) RS. Meets the needs of individuals who have tem-porary or permanent physical impairments. Students enrolled in this program must obtain arestrictive form from the Student Health Service.
PE 119 Restricted Activity II. 1(0 2) RS. A follow-up of PE 118.
CONTROLLED ELECTIVE COURSES
AQUATICS
PE Intermediate Swimming. 1(0-2) F.S,Sum. Gives the student competence in fourbasic strokes and two dives.
PE 222 Water Sports. 1(0 2) F. Water polo and water basketball. plus improvement instamina and water skills.
PE 223 Advanced Lifesaving. Preq: PE or equivalent. (Full semester). 1(0-2) F,S.Designed to qualify students for a Senior Red Cross Lifesaving certificate.
PE 224 Water Safety Instructors. Preq: PE 223 or equiv. (Full semester). 1(0-2) F.S.Designed to qualify students for a Red Cross Water Safety Instructor’s rating.
PE 225 Skin Diving. 1(0—2). Designed to give students the necessary skills to enjoy safelythe sport of skin diving.
PE 226 Scuba Diving. Preq: PE 225 or equivalent. (Full semester). 1(0 2) ES. Appropriateand safe use of scuba diving equipment and related in-water skills.
PE 227 Skin Diving Leader/Assistant Instructor. Preq: PE 226. (Full semester). 1(0-2)F,S. Designed to qualify students for a skin diving leader/assistant instructor rating ofscuba diving.
COMBATIVES
PE 232 Personal Defense. 1(0-2) RS. To promote mastery of fear that may arise from the



anticipation of violent personal contact and to equip students with the techniques for per-sonal defense. To include falls, throws, counters, locks, escapes.
PE 233 Boxing. 1(0-2) F,S. Acquaints the student with the fundamentals, skills, historyand rules. Emphasis on defensive techniques.
PE 238 Wrestling. 1(0-2) F,S. Wrestling skills at the beginning level; teaching developingstrength and endurance; and fostering good sportsmanship in a combative sport.
DEVELOPMENTAL ACTIVITIES
PE 117 Gymnastics. 1(0-2) F,S. Fundamentals on the parallel bars, side horse, trampolineand mats.
PE 231 Body Mechanics. 1(0-2) F,S. A program of physical development and coordinatedmovement.
PE 236 Track and Field. 1(0-2) F,S. Develops knowledge, skill and interest in track andfield events.
PE 237 Weight Training. 1(0 2) F,S. Provides essential knowledge of the principles ofmuscular strength development; and, an opportunity to acquire skill in a variety ofprogressive resistance exercises.
PE 239 Modern Dance. 1(0 2) F,S. Knowledge, skill and application of modern dance. Itemphasizes the basic fundamentals of body movement executed to music.
INDIVIDUAL SPORTS
PE 234 Square Dance. 1(0-2) F,S. Coeducational course in square dance covering mixers,clogging, Schottische, two-step, Polka, Waltz, and Mazurka. Western square dancing alsoincluded.
PE 240 Social Dance. 1(0-2) F,S. Fundamentals of leading and following including fox-trot, swing, waltz, cha cha—cha and rumba.
PE 241 Angling. 1(0-2) F,S. Spin, fly and bait casting and an understanding of gamefishing.
PE 242 Badminton. 1(0 2) F,S,Sum. Skill development in the fundamental skills andstrategy of the sport are emphasized. Includes history and rules of competition.
PE 243 Bowling. 1(0-2) F,S, Sum. Ball selection, grips, stance and delivery along withrules, history, scoring and the general theory of spare coverage. Additional fee assessed.
PE 244 Fencing. 1(0-2) F,S. Fundamentals, skills, techniques and rules.
PE 245 Golf. 1(0-2) F,S,Sum. Teaches beginners the grip, stance, swing and use of thevarious clubs, along with the history of sport and etiquette of play.
PE 246 Handball. 1(0-2) F,S. Fundamental skills, history and rules.
PE 247 Roller Skating. 1(0—2) F,S. The fundamental skills of skating, emphasizing bal-ance and speed.
PE 248 Squash. 1(0-2) F,S. Fundamental skills, history and rules.
PE 249 Tennis I. 1(0-2) F,S,Sum. Gives beginners a knowledge of history, rules andstrategy as well as fundamental skills of tennis.
PE 250 Tennis 11. Preq: PE 249 or equivalent. 1(0-2) F,S. A follow-up of PE 249 withemphasis on game strategy and doubles play.
PE 251 Target Archery. 1(0 2) F,S,Sum. Emphasizes development of fundamental skills;including safety, competition, and selection and care of equipment.
PE 252 Downhill Skiing. 1(0-2) F,S. Fundamentals including safety, care of equipment,control, straight run, turns, and slalom. Offered in December during holidays and springsemester break dependent upon weather conditions. Minimum of 3 days on slopes requiredfor credit. Additional fee assessed.
PE 253 Orienteering. 1(0-2) F,S. To teach the skills used in the sport of orientecring.
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Orienteering is the ability to navigate on foot from defined point to defined point, with use ofmap and compass, in the shortest possible time.
PE 254 Beginning Equitation. (Full Semester) 1(0-2) F,S. Beginning course emphasizinghunt seat equitation, care of horse and tack and control skills at the walk, trot and canter.(Offered in conjunction with MacNair’s Stables under supervision of Department of PhysicalEducation). Additional fee assessed.
PE 256 Racquetball. 1(0—2) F,S. Emphasis on skills development and competition. In-cludes equipment selection, history and rules.
PE 257 Backpacking Skills; 1(0 2) F,S. Instruction and direct experience in backpackingskills. Includes required weekend field trip, Emphasizes individual safety, environmentalconservation techniques, and proper equipment selection.
PE 258 Basic Rockclimbing. 1(0 2) F,S. Instruction and direct experience for the begin-ning rock climber. Includes required field trip. Emphasis is on safe rope systems for belayingand basic movement on rock.
TEAM SPORTS
PE 116 Soccer. 1(0-2) F,S. Emphasizes the basic skills of soccer. Team offense and defenseare taught. Includes competitive experience in class.
PE 260 Lacrosse. 1(0 2) F,S. Designed to teach the history, rules, strategy and funda-mental skills of Lacrosse.
PE 261 Basketball (Men). 1(0-2) F,S. Emphasizes offensive and defensive skills develop-ment and systems of team work. Includes coverage of history and rules of the sport.
PE 262 Basketball (Women). 1(0 2) F,S. Emphasizes offensive and defensive skillsdevelopment and systems of team work. Includes coverage of history and rules of sport.
PE 265 Softball. 1(0 2) F,S,Sum. Fundamental skills, history and rules.
PE 267 Touch Football. 1(0-2) F. Skills, history, rules and strategy of touch football.
PE 268 Touch Football (Women). 1(02) F. Skills, history, rules and strategy of touchfootball.
PE 269 Volleyball. 1(0-2) F,S,Sum. Skills, history, rules and strategy.
VARSITY SPORTS
PE 271 Varsity Sports I. 1(0-2) F,S. For students transferring to a varsity sport for a term(eight weeks) for the first time.
PE 272 Varsity Sports 11. 1(0-2) F.S. For students making their second transfer to a var-sity sport.
PE 273 Varsity Sports 111. 1(0 2) ES. For students making their third transfer to a var-sity sport.
PE 274 Varsity Sports IV. 1(0-2) F,S. For students making their fourth transfer to a var-sity sport.
HEALTH EDUCATION
PE 280 Emergency Medical Care and First Aid. (Full semester). 2(2—0) F,S,Sum. Thiscourse does not constitute credit toward meeting physical education requirements.Knowledge and techniques for rendering prompt and appropriate first aid and/or emergencymedical care in situations when the services of qualified medical personnel are unavailable ordelayed.
PE 285 Personal Health. (Full semester). 2(2-0) F,S. This course does not constitute credittoward meeting physical education requirements. A lecture-discussion course with emphasison personal health including mental health, alcoholism, drugs. sexuality, nutrition, familyhealth, diseases. health quackery and health practitioners.
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PHILOSOPHY
(Also see Religion.)
PHI 201 Logic. 3(3-0) F,S,Sum. An introduction to the methods of deductive inference.The concepts of validity and implication are defined and applied to statements and arguments. Staff
PHI 205 Problems and Types of Philosophy. 3(3-0) F.S,Sum. In this introductory coursethe matters discussed will always be those with a history of importance in philosophy, suchas problems concerning God, freedom, justice, and the nature and objects of humanknowledge. Staff
PHI 206 Problems and Types of Philosophy II. Preq: PHI 205. Course is open only to stu-dents participating in the Transition Program. 3(3-0) S. An extension of the introduction tophilosophy provided by PHI 205, examining philosophical issues reflected in historical eventsand social conflicts in the United States from 1914 to the present. Sparer
PHI 250 Practical Reasoning. 3(3-0) F,Sum. An introduction to nonformal reasoning; inparticular, to induction and rational decision-making under conditions of uncertainty. Topicsto be included are the analysis of causal connections, the nature of probability, the role ofdefinition in language, and the examination of commonly committed fallacies. Metzger
PHI 298 Special Topics in Philosophy. 3(3-0) F,S. Selected studies in philosophy that donot appear regularly in the curriculum. Topics will be announced for each semester in whichthe course is offered. Staff
PHI 300 Early Western Philosophy. 3(3-0) F. The philosophical movements of WesternCivilization from the pre-Socratics of ancient Greece to the scientific revolution of the 17thcentury, with particular emphasis on Plato and Aristotle. Bredenberg
PHI 301 Modern Western Philosophy. 3(3-0) S. A critical survey of selected works of themajor Western philosophers from the 17th century to the present. Metzger
PHI (ED) 304 Philosophy of Education. 3(3-0) F,S,Sum. An examination of the fundamental philosophical questions concerning education—namely, What should we teach peo-ple, how should we teach it, and why? The course is further concerned with analyzing thevery concepts of teaching and learning. Bryan
PHI 305 Philosophy of Religion. 3(3 0) F,S. An examination of the questions of the ex-istence of God and of the language about God, including such traditional problems asverification, meaning, evil, immortality, and creation. Stalnaker
PHI 306 Philosophy of Art. 3(3-0) F,S,Sum. An analysis of the concepts and theories en-countered in discussion of art in such a way as to illuminate the nature of works of art, es-thetic experiences, and art criticism. Bredenbcrg
PHI 307 Morality and Human Happiness. 3(3-0) F,Sum. An exploration of therelationship between morality and happiness one‘s own and that of others. The course in-vestigates both the nature of human happiness and the nature ofjustification of moral rightsand obligations. Regan
PHI 308 Contemporary Moral Philosophy. 3(3-0) S. An exploration of contemporaryphilosophical treatment of such questions as What is the meaning of ethical terms like”good," “bad,” “right,” and “wrong”? and How can moral judgments be justified or shown tobe valid? Regan
PHI 309 Contemporary Political Philosophy. 3(3-0) F,S. An examination of current dis—cussions of basic concepts in political philosophy, such as liberty, equality, justice, naturalrights, and democracy, with the aim of clarifying and resolving disputes concerning the rela-tion of the individual to the state. VanDeVeer
PHI 310 Existentialism. 3(3 0) F,S. Discussion of the central existentialist motifs in thework of Kierkegaard, Nietzsche, Heidegger, Sartre, and others, and their influence upon con-temporary culture. Fitzgerald
PHI 311 Philosophical Issues in Medical Ethics. 3(3-0) F. Discussion of such issues asthe morality of abortion, suicide, and euthanasia; the meaning and function of the concepts
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of health, illness, and death; psychological intervention; paternalism in medicine; consentand medical experimentation; and the allocation of scarce medical resources. The course con-siders individual rights and fairness and emphasizes conceptual clarity and the assessmentof moral principles. VanDeVeer
PHI 312 Philosophy of Law. 3(3-0) S. An examination of the fundamental concepts oflegal theory. Topics for discussion include the characterization of a legal system, thejustification of punishment, theories of responsibility, liability, and legal cause. The generalviews examined will be tested by application to concrete issues that are the subject of litiga-tion in the Federal courts. Sparer
PHI 319 Roots of Contemporary Philosophy. 3(3-0) F. A critical examination of the mostrecent history of contemporary Anglo-American philosophy. Following a brief presentationof Nineteenth Century idealism, the course traces in detail the rise and development ofrealism in the current century. The foci of the course are the historical roots of modern scien-tific realism, beginning with the naive realism of Moore and Russell and passing successivelyto Logical Positivism, Ordinary Language philosophy, and Quinean empiricism.Auerbach, Nagel
PHI 330 Metaphysics. 3(3 0) S. An examination of metaphysical problems and questions,most of which have classical origins but which will usually be treated from a contemporaryperspective. Typical problems are those connected with appearance and reality, free-will anddeterminism, mind and body, and space and time. Carter
PHI 333 Theory of Knowledge. 3(3 0) F,S. Analysis of such central concepts asknowledge, belief. and truth, and the investigation of the principles by which claims to knowmay be justified. Carter
PHI 335 Symbolic Logic. 3(3-0) F,S. An introduction to modern symbolic logic. Examina-tion of the procedures for the translation of certain English sentences into logical notationand for the manipulation of that notation, so as to produce correct inferences in it. Also anintroduction to the mathematical study of logic, i.e., of the properties of the symbolic systemitself. Auerbach, Levin
PHI 336 Topics in the Philosophy of Logic and Language. 3(3-0) F,S. Each year thiscourse will treat one or more of the problems associated with the philosophical investigationof logic and language. Among the many topics covered will be the distinction between sen—tences, statements, and propositions; referential opacity; the modalities; the nature of gram-mar; problems in semantics; and the relation between formal and natural language. Staff
PHI 340 Philosophy of Science. 3(3-0) F,S. An examination of the character and functionof “explanation” in scientific activity, the concepts of law and theory, the role of inductiveconfirmation, and the relationship between natural and social sciences. Nagel
PHI 341 Topics in the Philosophy of Science. 3(3-0) S. This course provides an oppor-tunity for the detailed investigation of some of the special problems in contemporaryphilosophy of science. Each year the course will consider at least some of the followingproblems: explanation and theory, confirmation, philosophy of physics, philosophy of psy-chology, and the philosophy of the social sciences. Auerbach, Nagel
PHI 402 Advanced Logic. Preq: PHI 335 or Cl. 3(3-0) S. A formal study of the notions oftruth and provability, this course emphasizes some of the theorems of mathematical logichaving philosophical importance Godel's incompleteness results and Church‘s theorem, forexample. An introduction to recursive function theory. Levin
PHI 492 Philosophy Seminars on the Human Condition. 3(3-0) F,S. The seminars will bedirected to exploring in a philosophical way the wide range of issues characterizing humanexperience and the human condition such issues as capital punishment, abortion, civilrights, automation, and the quality of existence. Staff
PHI 498 Special Topics in Philosophy. Preq: Six credits in PHI. 1-6 F,S. This course isused to offer areas of study that appear only rarely in the curriculum. It will also function asa readings course for honors students in philosophy. Staff
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PHYSIOLOGY
Selected 500-Level Courses Open To Advanced Undergraduates
PHY (ANS) 502 Reproductive Physiology of Vertebrates. 3(3-0) S. (See animal science.)
PHY 503 General Physiology 1. Preq: Sr. or grad. standing. 3(3 0) F. The general princi-ples of homeostatis will be discussed, emphasizing the importance of integrative action. Thefollowing systems will be studied: respiratory, cardiovascular, renal, reproductive, andmyological. Staff
PHY 504 General Physiology II. Preq: Sr. or grad. standing. 3(3-0) S. The general princi-ples of homeostatis will be discussed, emphasizing the importance of integrative action. Thefollowing will be studied: alimentary, reticuloendothelial, central nervous, autonomic ner-vous, and endocrine systems; detoxication mechanisms; special senses; and the response ofman to the environment. Staff
PHY (Z0) 513 Comparative Physiology. 4(3-3) S. (See zoology.)
PHY (MB, PO, VET) 552 Immunobiology. 3(3 0) S. (See poultry science.)
PHY (BCH) 553 Physiological Biochemistry. 3(3-0) S. (See biochemistry.)
PHY (Z0, ENF) 575 Physiology of Invertebrates. Preq: ZO 202 or Cl. 3(3-0) S. Thecourse deals with the physiology of the invertebrates, including the lnsecta but excluding theProtozoa. The unity of the physiology of the various groups is stressed, and the relationshipof physiology to contemporary biology and to other related biological fields will be il-lustrated. Staff
PHY (ANS) 580 Mammalian Endocrine Physiology. 3(3 0) F. (See animal science.)
PEST MANAGEMENT
PM 111 Introduction to Integrated Pest Management. Preq: BS 100. 1(1-0) S. An in-troductory course which acquaints pest management majors as well as students from othercurricula with the basic principles and purposes of integrated pest management. The subjectis developed from both historical and contemporary perspectives. The relationship of pestmanagement to such problems as environmental pollution, pesticides. the energy and food-population crises, land-use planning and stable crop production is emphasized. Haning
PM 415 Principles of Pest Management. Preqs: BO (Z0) 360, PP 315, ENT 312. Coreq: CS414. 4(3-3) F. This interdisciplinary course integrates knowledge and understanding neededfor making sound pest management decisions. Topics include in-depth discussion of the con—cepts and methods of integrated control. Systems of crop and pest management, includingexamples of existing pest management programs that integrate chemical, biological, andcultural control practices are presented. The laboratory includes field trips, and exercises ineconomic analysis and modeling. Haning
PM 490 Pest Management Seminar. Preq: PM 415 or its equivalent. 1(1-0) S. Written andoral presentation of scientific information relating to current trends in theoretical and ap—plied pest management practices. Haning
POULTRY SCIENCE
PO 201 Poultry Science and Production. Preq: BS 100. 4(3-3) F,S. Fundamental princi-ples of broiler, turkey and egg production including poultry physiology, breeding, incubation,housing, nutrition, disease control, management and marketing. Parkhurst
PO 30] Evaluation of Live Poultry. Preq: PO 201. 2(1-3) S. Experience in evaluating livepoultry for production and breeder stock potential. Emphasis on techniques and criteria usedin selecting poultry for use in commercial production units. Parkhurst
PO 351 Grading and Evaluation of Poultry Products. Preq: PO 301. 2(1-3) F. Experiencein grading and evaluating poultry products, such as dressed broilers, fowl, turkeys, shell eggsand broken out eggs. Parkhurst
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PO (VET) 401 Poultry Diseases. 4(3-3) S. (See veterinary science.)
PO (FS) 404 Poultry Products. Preq: CH 220 or 221. 3(2-3) F. (See food science.)
PO 405 Avian Physiology. Preq: CH 220. 4(3-3) F. The principles of avian physiology in-tegrating the physiological processes and the associated anatomical structures that insurethe homeostatic state in birds.
PO 410 Production and Management of Game Birds in Confinement. Preq: PO 201. 3(2-3! S. Principles of management associated with the successful propagation and rearing ofgame birds, ornamental birds and waterfowl in confinement. Included will be informationrelated to permit requirements at the state and federal level as well as shooting preserveregulations. Housing and pen requirements, nutrition and disease control will also bestressed Parkhurst
PO (ANS, NTR) 415 Comparative Nutrition. Preq: CH 220 or 221. 3(3-0) F. Fundamen-tals of animal nutrition, including the classification of nutrients, the requirement andgeneral metabolism by different species for health, maintenance, growth and other produc-tive functions. Donaldson or Ramsey
PO 420 Turkey Production. 2(1-2) S. Principles and current practices of turkey produc-tion. Staff
PO 421 Commercial Egg Production. 2(1-2) S. Principles and current practices of com-mercial egg production. Carter
PO 422 Incubation and Hatchery Management. 2(1—2) F. Principles and current prac-tices of incubation and hatchery management. Staff
PO 423 Broiler Production. 2(1-2) F. Principles and current practices of broiler produc-tion. Parkhurst
PO 490 Poultry Seminar. Preq: Senior standing. 1(1-0) S. Topics related to current andpossible future problems in poultry science and the poultry industry are assigned for oralreport and discussion Qualified guest lecturers are invited to present and discuss problemareas encountered in their responsibilities to the industry. Cook
PO 495 Special Problems in Poultry Science. Preq: Jr. standing and CI. 1-6 F,S. In-dividualized study of problems in student's interest area and not covered in scheduledcourses. Emphasis on research problems developed with faculty approval. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
PO (GN) 520 Poultry Breeding. Preq: GN 411. 3(2-2) S. Application of genetic principlesto poultry breeding, considering physical traits and physiological characteristics. Krueger
PO (ZO) 524 Comparative Endocrinology. Preq: Z0 421 or equivalent. 4(3-3) S. Study ofthe endocrine system with respect to its physiological importance to metabolism, growth andreproduction. Staff
PO (MB, PHY, VET) 552 Immunobiology. Preq: MB 551. 3(2—3) S. A basic study of theontogeny of immunobiological tissues and their subsequent roles in immunity. Primaryemphasis will be on cell-mediated (T-cell) immunity and immunogenetics. Specific topics in-clude blood groups, histocompatibility antigens, organ transplantation, immunosuppressionand tolerance. Some inter-relationships of other physiological systems with the immunesystem will be discussed. Morgan
PLANT PATHOLOGY
PP 310 Diseases of Fruit Crops. Preq: BS 100. Coreq: PP 315. Previous or concurrentenrollment in PP 315. 1(0-3) 1979, Alt. yrs. Representative diseases and associatedpathogens (nematodes, bacteria, viruses, fungi) of fruit crops will be studied. Emphasis willbe placed on diagnosis, biology of the pathogen and available control techniques for thesediseases. Sutton
PP 311 Diseases of Vegetable Crops. Preq: BS 100. Coreq: PP 315. Previous or concurrentenrollment in PP 315. 1(0-3) S 1980. Alt. yrs. Representative diseases and associated
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pathogens (nematodes, bacteria, viruses, fungi) of vegetable crops will be studied. Emphasiswill be placed on diagnosis, biology of the pathogen, and available control techniques forthese diseases. Averre, Jenkins
PP 312 Diseases of Woody Ornamentals and Turf Grasses. Preq: BS 100. Coreq: PP 315.Previous or concurrent enrollment in PP 315. 1(0-3) F,S. A study of the major diseases ofwoody ornamentals and turf grasses caused by plant pathogenic nematodes, viruses, bac-teria, and fungi. Emphasis will be placed on diagnosis, biology of the pathogen and availablecontrol techniques for these diseases. Benson, Lucas
PP 313 Diseases of Herbaceous Ornamentals. Preq: BS 100. Coreq: PP 315. Previous orconcurrent enrollment in PP 315. 1(0-3) F. Representative diseases and associated pathogens(nematodes, bacteria, viruses and fungi) of herbaceous ornamentals will be studied.Emphasis will be placed on diagnosis, biology of the pathogen and control techniques.Strider
PP 314 Diseases of Field Crops. Preq: BS 100. Coreq: PP 315. Previous or concurrentenrollment in PP 315. 1(0-3) F,S. Representative diseases and associated pathogens(nematodes, bacteria, viruses, fungi) of field crops will be studied. Emphasis will be placedon diagnosis, biology of the pathogen and available control techniques for these diseases.Powell
PP 315 Plant Diseases. Preq: BS 100. Coreq: PP 310, 311, 312, 313, or 314 or equivalent.One or more lab courses of PP 310—PP 314 series must be taken concurrently with PP 315.3(3-0) ES. The symptoms, nature and control of plant diseases caused by fungi, bacteria,virus and nematodes are studied, along with those due to abiotic factors and parasitic seedplants. Important phytopathological concepts and methodology are developed, based onthorough knowledge of representative major types of plant diseases. Powell
PP (FOR) 318 Forest Pathology. Preq: BS 100 or equivalent. 4(3-2) S. Major types of dis-eases of forest trees and deterioration of wood products are studied emphasizing: 1) princi-ples of plant pathology; 2) symptomatology and diagnosis; 3) nature of disease-causingagents; 4) physiology, ecology and dissemination of disease-causing agents; 5) mechanisms ofpathogenesis; 6) epidemiology and environmental influences; 7) principles of control.Grand
PP 450 Nematode Diseases of Plants and Their Control. Preq: PP 315 or 318. 2(1-3) F.This course will consider important plant diseases caused by pathogenic nematodes.Laboratory methodology, as well as diagnostic techniques will be studied, including away ofsoil and plant tissues for nematodes. Morphology and anatomy of important pathogenicgenera will be compared with non-pathogenic soil forms. Kinds and population densities willbe considered in relation to symptoms and plant damage. General biology, including life cy-cles, host-parasite relationships, environmental influences, and principles and practices ofcontrol will be considered. Sasser, A. Triantaphyllou
Selected 500-Level Courses Open To Advanced Undergraduates
PP 500 Plant Disease Control. Preq: PP 315. 3(2-3) S. Disease control strategies and tac-tics are developed in a practical manner. Control economics and practices are considered inrelation to principles and current research on biological, cultural, physical and chemicalmethods. Disease resistance and regulatory methods are also discussed. Jenkins
PP 501 Phytopathology I. Preq: PP 315 or equivalent. 4(2—6) F. Basic concepts of plant dis-eases caused by fungi and bacteria and their control will be studied. The history, classifica-tion, terminology, etiology, effect of environment on disease and variability in pathogens willbe considered. Laboratory sessions will illustrate the topics mentioned above as they relateto diseases caused by fungi and bacteria. Echandi
PP 502 Phytopathology 11. Preq: PP 315 or equivalent. 5(3-6) S. A study of virus,nematode, and abiotic diseases of plants with an overall consideration of major topics such asepidemiology, and control. Laboratory sessions include basic studies of viruses, nematodesand epidemiology and useful research and diagnostic techniques.Beute, Main, Barker, Schmitt, Moyer
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PP 503 Identification of Plant Pathogenic Fungi. Preq: Mycology or one advancedcourse in PP. 3(4-12) Sum. A study of the recognition and identification of fungi which causeplant diseases and the differentiation of fungal diseases from those caused by other agents.Special consideration is given to use of keys in the identification of fungi and the majorsources of descriptive information on plant pathogens. (Offered 2nd summer session 1980and alt. years.) Grand
PP 505 Histopathology. Preq: PP 501 or equivalent 2(1-3) F. Anatomical changes that oc-cur in diseased plant tissues will he studied. The appropriate procedures of microtechniquenecessary for interpretation of pathological changes in plant tissues will be considered.Laboratory assignments will involve projects on specific diseases including photography andscientific writing. Milholland
PP (MB, BO) 575 The Fungi. 3(3—0) F. (See botany.)
PP (MB, BO) 576 The Fungi Lab. 1(0-3) F. (See botany.)
PP 595 Special Problems in Plant Pathology. Preq: CI. Credits Arranged, Maximum 6.Investigation of special problems in plant pathology not related to a thesis problem. The in~vestigations may consist of original research and/or literature survey. Graduate Staff
POLITICAL SCIENCE
PS 201 The American Governmental System. 3(3-0) F,S. A study of the Americanfederal system, integrating national and state government, with emphasis on constitutionalprinciples, major governmental organs, governmental functions, and the politics andmachinery of elections. Some attention to other types of political systems, and comparisonsmade where relevant. Staff
PS 206 Local Governmental Systems. 3(3-0) F,S. In addition to examination oftraditional local forms city, county, township, and district attention to the national,state, and regional contexts for local government. Topics include federalism and in-tergovernmental relations, governmental structures, political processes and political power,urbanization and problems of social and technological change, and approaches to reform.Block, Clary, McClain, Rassel
PS 210 Introduction to Public Policy. 3(3-0) F. Introduction to public policy formulationand analysis, including agenda-setting strategies, problems of legitimation, the appropria-tions process, implementation, evaluation, resolution, and termination. Garson
PS 231 International Relations. 3(3-0) F. The patterns of international life, the controlsupon international behavior, including the development of the United Nations and the majorproblems in international relations since World War II. Attention to the national interestsand foreign policies of the states belonging to the Western and Soviet blocs, with emphasis onthe positions of the United States and the Soviet Union, and to the development and impactof newly emerging nations. Petersen
PS 236 Introduction to Global Politics. 3(3-0) F,S. Man’s political activities viewed froma dynamic and future-oriented, global (planetary) perspective. The structure of the globalpolitical system in terms of the principal actors, including nation—states, internationalorganizations, multi-national corporations, and subnational actors. Attention to problemshaving planetary dimensions, such as wars and arms races: povery, inequality, and injustice;and the ecological concerns of population growth, resource depletion, and pollution. Soroos
PS 271 Introduction to Political Science. 3(3-0) F,S. A survey of existing knowledgeabout politics and political systems, including the theories and characteristics of politicalbehavior and political institutions within and among nation—states. Kebschull, Petersen
PS 298 Special Topics in Political Science. 3(3-0) F,S. Utilized for guided research or ex-perimental classes at the sophomore level. Staff
PS 303 Black Americans in American Politics. Preq: Six hours of social science. 3(3-0)F,S. The political activity of the Afro-American; the sources of and the kinds of attitudes hebrings into the American political system; the contrast in political activity engaged in by dif-ferent black groups and reasons for the differences; the impact of the blacks’ efforts on
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policy-making institutions such as city councils, legislatures and executive branches ofgovernment at the state and national level. Staff
PS 306 The Legal Subsystem: Law and Courts in the American Political System. 3(3-0) F,S. The role of courts, state and federal, in the political system, including: 1) structure,court organization and legal personnel, 2) law and the need for social order, including the roleof protest and civil disobedience, and 3) functions performed by courts in the politicalsystem, from dispute settling to the initiation of social change. Rubin
PS 307 Introduction to Criminal Law in the United States. 3(2-2) F,S. A broad survey ofthe general principles underlying the criminal law in the United States. Attention is paid tothe classification of crimes, the criminal act, factors affecting criminal responsibility, andvarious types of offenses. Includes observation of state and federal court sessions as ap-propriate. Staff
PS 308 Supreme Court and Public Policy. 3(3-0) ES. The role of the Supreme Court inAmerican politics, with particular emphasis on the way groups use litigation as a form ofpolitical activity. Readings include relevant court cases as well as descriptions of theSupreme Court in action. Rosch, Rubin
PS 311 Criminal Justice Policy Process. 3(3-0) ES. The processes of formulating and im-plementing policies in various criminal justice institutions. Police agencies, solicitors’ offices,courts, prisons, and probation and parole departments are analyzed as public bureaucracies.Emphasis on how key executives—police chiefs, judges, and prison wardens interact withsubordinates and with the larger political environment outside their organization. Studentsconsider policy alternatives and obstacles administrators encounter in trying to get com-pliance with policy directives. Fairchild
PS 312 Introduction to Public Administration. Credit for PS 312 and PS 511 is notallowed. 3(3-0) F,S. An introductory survey of the role of public administration in modernsociety. Emphasis is placed on the study of the effectiveness and responsiveness ofbureaucracies. Case study analysis is among the techniques used to examine such topics asthe politics of city, state, and federal bureaucracy; people in bureaucracies; bureaucracy inpolicy areas; ethics and responsibilities. Swiss
PS 313 Women and Public Policy. 3(3-0) ES. The course examines the role of women asparticipants in a policy-making system, the processing of feminist demands within thatsystem, the impact of public policy from a feminist perspective, and emerging issues in thewomen’s rights movement. Stewart
PS 331 U. S. Foreign Policy. 3(3-0) F,Sum. The content, formulation, and execution ofUS foreign policy during the postwar period, with concentration on major issues andtrends, the instruments for implementing foreign policy, and analysis of the policymakingprocess. Gilbert
PS 332 Soviet and Soviet Bloc Foreign Policy. Preq: Jr. standing. 3(3-0) ES. The ele—ments of continuity and change in Soviet foreign policy from 1917 to the present and the postWorld War II policies of the Eastern European states. Foreign policy decisions are examinedin light of the national interests of the Soviet Union and the Eastern European states. Atten-tion to the emergence of polycentrism, the Sino-Soviet split, and Soviet bloc relations withthe West. Mastro
PS 336 Global Environmental Politics. 3(3-0) F,S. A global perspective of the politicaldimensions of man’s relationship to the natural environment. Attention will be given toemerging international political problems related to population growth, food supply, energyand mineral resources, and environmental pollution. Proposals for coping with theseproblems on an international or global basis will be investigated. Soroos
PS 341 Contemporary Western European Political Systems. 3(3—0) F. Focuses upon thecontemporary political systems of Great Britain, France, and the Federal Republic of Ger-many. The political cultures, institutions, and processes of each will be analyzed to dis-tinguish the similarities and differences of these three democracies. Brief attention will begiven to some of their major social and economic policies and to the movements to integratethese states as part of the effort to integrate the states of Western Europe. Kebschull
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PS 342 Political Systems of China and Japan. 3(3-0) S. A comparative analysis of thestructure and processes of politics in China and Japan. Petersen
PS 343 Southeast Asia: Politics and Political Change. 3(3-0) S. The political systemsand the processes of political change in 10 states of Southeast Asia from Burma on the westto the Philippines on the east. Some attention to individual case studies of political systems,but primarily presented in a comparative manner dealing with particular challenges andresponses common to several systems. Tilman
PS 344 Soviet Politics. 3(3-0) PS. The contemporary Soviet political system, its structure,functions and processes, with brief consideration of the historical and ideological base ofSoviet politics. Analysis designed to elucidate the similarities and differences of the Sovietsystem with other political systems. The Soviet system will be tested against a theoreticalmodel of totalitarian dictatorships. Mastro
PS 345 Governments and Politics in the Middle East. 3(3-0) S. An overview of thehistorical, socio-cultural, economic and ideological characteristics of the Middle East, and ofvarious countries within the region, for the purpose of considering in detail the processes andproblems of political modernization and the nature of conflicts, particularly the Arab-Israeliconflict. Staff
PS 346 Political Systems of New States. 3(3-0) F. General characteristics of the politicalsystems of the new states in Asia and Africa. Survey of the pattern and nature ofcolonialism, the independence movements, and the contemporary social and economic condi-tions of the new states. Focus on political ideologies, elites, and organizations and processes.Attention to the role of intellectuals and the military. An examination of major political,social, and economic problems. Kebschull
PS 361 Introduction to Political Theory. 3(3-0) F.S. The course will examine the basicquestions of the nature and purpose of politics and the principles of political right as treatedby such writers as Plato, Aristotle, Machiavelli, Locke, Mill, Rousseau, Marx, and Nietzsche.Attention will be given to their treatments of the criteria of civil justice, the relationship be-tween human nature and politics, and the character of political wisdom. Emphasis will beplaced on careful reading of primary texts. Kessler
PS 371 Methodology of Political Science. Preq: PS 201 or 271 or CI. 3(3-0) F,S. Ananalysis of the principles and procedures of political science research including: 1) thephilosophy of science; 2) theory construction; 3) sampling, measurement of political variablesand research designs; and 4) other methods of political research, such as content analysis,use of aggregate data and simulation research. Soroos
PS 401 American Parties and Pressure Groups. 3(3-0) F. Political parties and interestgroups as instruments for shaping public policy and implementing democratic values. Theyare considered as variables in the larger American system within which they exist. Attentionon the nature of organization, membership and leadership recruitment process, andproblems in aggregating votes. Topics such as political style—the relationship between ma-jor and minor parties and the differences between the major parties, Holtzman
PS 402 Campaigns and Elections in the American Political System. Preq: PS 201. 3(3-0)F,S. Deals with the nature and functions of campaigns and elections in the Americanpolitical system. Among the topics to be explored are American electoral behavior, tech-niques of political campaigning, recent reforms in campaign financing, the role of politicalparties in campaigns and elections, the classification of elections, with particular concern di-rected to the concepts of “issue voting” and “realignment." Staff
PS 406 Politics and Policies of American State Governments. 3(3-0) F,S. A comparativestudy of the politics and policies of the 50 states. Cultural, socio-economics and politicalvariations and state response to intergovernmental domestic programs. The analysis of stateefforts in taxation, education, health, welfare, transportation and regulatory policies, the im-plementation and administration of national programs in the state and the state’s role in ur—ban affairs. Williams
PS 408 Urban Politics in a Changing South. Preq: Jr. standing. 3(3-0) F,S. A study of ur-ban and urban-related problems through theories from politics, sociology, and economics,and their application to an existing environment. Formal study and research in various local
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communities. Students will be involved with public and private agencies and with localleaders in ongoing programs in Raleigh and adjacent communities. Staff
PS 411 Public Opinion in Democracies. Preq: Three hours PS. 3(3-0) F,S. The nature ofpublic opinion and its functions in a democratic system of government. Focus is primarily onpublic opinion in the United States but also comparisons with other nations. Areasemphasized are: theories concerning opinion formation and functions, public opinionresearch methodology, public opinion and policy development, and empirical studies onpublic opinion. Staff
PS (SOC) 413 Criminal Justice Field Work. Preqs: Acceptance in criminal justice 0p—tion; senior standing; SOC 306 and PS 311. 4(2-8) F,S. (See sociology.)
PS 415 Administration of Criminal Justice. Preq: PS 311. 3(3-0) F. A study of politicsand administration in the American criminal justice system. The interrelationships be-tween ideology, organization, and policy outputs are emphasized in the analysis of majorproblems confronting the system today. Topics included are: intergovernmental relations,discretionary justice, impact of judicial decisions on criminal justice administration, andmanagement trends in criminal justice bureaucracies. Fairchild, Rosch
PS 431 International Organization. 3(3-0) S. The evolving machinery and techniques ofinternational organization emphasizing the establishment, operation and development of theUnited Nations. Petersen
PS 436 Politics of War and Peace. 3(3-0) F. Alternative conceptions of conflict, violence,and peace; the problems of wars and of arms races; approaches to arms control and disarma-ment; strategies of conflict management and reduction; theories of development; and designsof alternative future world orders. Soroos
PS 437 National Security Policy. Preq: PS 331. 3(3-0) S. An investigation into 1) the mak-ing of security policy, including the role of the Executive, Congress, and non-governmentalactors; 2) the evolution of changing assumptions, strategies, and goals; and 3) the nature ofUS security requirements, US. military commitments abroad, and the “costs” of strategiesbased on arms superiority, arms control and disarmament. Gilbert
PS 445 Comparative Systems of Law and Justice. Preq: PS 311. 3(3-0) S. An introduc-tion to the study of legal culture and administration of justice in Western European andCommunist political systems, with a view to comparison with the American system of lawand justice. The impact of legal ideology on such topics as political justice, police administra-tion, corrections, and judicial processes is emphasized. Fairchild, Rosch
PS 446 Comparative Communist Systems. Preq: PS 344 or 332. 3(3-0) S. A study of theinternational Communist movement and the evolution of the international sub—system ofCommunist states. Focuses on the Soviet and Chinese systems as alternative models fordevelopment in Communist and non Communist states. Additional emphasis is placed on theinstitutional, political and ideological similarities and differences within the Communistworld and major Communist parties outside the Communist state system. Mastro
PS 447 Political Development. Preq: Six hours of political science. 3(3-0) F,S. Alt. yrs.Examines the concept, theories, characteristics and problems of political development. Infor-mation derived from comparative cultural and political studies is employed in an attempt todiscover patterns of change related to political development. Individual states and areas ofthe world are examined to evaluate the successes and failures in achieving political develop-ment. Kebschull
PS 448 Politics of European Integration. Preq: Six hours comparative politics. 3(3-0) S.Focuses on the political forces, institutions, and processes affecting the movement towardEuropean integration. Primary consideration is given to the politics of the European com—munity, composed of the European Economic Community (the Common Market), the Euro-pean Coal and Steel Community, and the European Atomic Energy Community. Thesupranational characteristics of the Community’s institutions and laws are compared withthose of the member states. Individual research papers are required. Kebschull
PS 490 Readings and Research in Political Science. Preq: Consent of department. 1-6F,S. To enable undergraduate students to pursue a subject of particular interest to them by
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doing extensive readings or research in that subject under direct, individual faculty supervi-sion. Staff
PS 491 Internship in Political Science. Preq: CI. 1-6 F,S,Sum. Internship in agovernmental agency, interest group, or like organization involves seminar or formal report.Garson, Staff
PS 492 Honors Readings and Thesis. Preq: Admission to Honors Program and CI.Enrollment limited to Political Science honors majors. 3-6 F,S,Sum. Independent readingand preparation of an honors thesis Topic and mode of study to be determined by the stu—dent and a supervising faculty member. Staff
PS 498 Special Topics in Political Science. Preq: Six hours PS. 3-6 F,S. Detailed in-vestigation of a topic. Topic and mode of study determined by the student and a facultymember. Staff
Selected 500-Leuel Courses Open To Advanced Undergraduates
PS 502 The Legislative Process. Preq: PS 206 or Cl. S. A study of the formulationof public policy from the institutional and behavioral viewpoints. Important currentlegislative problems at the congressional and state legislative levels will be selected and willserve as a basis for analyzing the legislative process. Holtzman
PS 506 American Constitutional Theory. Preq: PS 271 or CI. 3(3-O) F. Basic con-stitutional doctrines, including fundamental law, judicial review, individual rights andpolitical privileges, and national and state power. Special attention is given to the applicationof these doctrines to the regulation of business, agriculture and labor and to the rightssafeguarded by the First, Fifth and Fourteenth Amendments to the Constitution. Cahill
PS 507 Constitutional Theory 11. Preq: Advanced undergrad. or grad. standing. 3(3-0)F,S. A continuation of PS 506, but may be elected separately. An examination of leading con-stitutional cases, especially in the fields of civil liberties and individual rights, and thewritings of leading commentators. Cahill
PS 508 Urban Politics. Preq: PS 206. 3(3-O) F,S. A comparative study of political condi-tions in cities and localities. Topics will include the formal structures and rules of city andmetropolitan governments, and the relationships to the informal norms and distribution ofpower; patterns of local decision-making; elite recruitment and citizen participation; varia-tions of local autonomy and the scope of local politics; and approaches to urban policy issues.Graduate Staff
PS 509 Problems in Urban and Metropolitan Area Government. Preq: PS 206 or Cl. 3(3-0) S. This course examines theory and research on problems affecting governments inmetropolitan areas. Principle attention is given to those problems which affect (or resultfrom) governmental structure, institutions, and politics and to the alternative approaches totheir solution. Graduate Staff
PS 511 Public Administration. Preq: PS 271 or C1. 3(3—0) F,S,Sum. A study of the factorswhich contribute to goal displacement in public agencies and the institutions, concepts andtechniques which may be used in such agencies to reduce the effects of these factors.Block, McClain, Rassel, Stewart, Swiss
PS 512 Comparative Administration. Preq: PS 511 or 346 or Cl. 3(3 0) F,S. Concentrationwill be on administrative systems of developing nations with limited attention to developedsystems. The major emphasis will be on administrative aspects of governmental change andmodernization in developing nations; colonial influence on administration; problems of es-tablishing new nations and adapting to change in established states; bureaucratic develop—ment and behavior; theories of development administration. Graduate Staff
PS 514 Public Finance. Preq: EB 205. 3(3-0) F. A survey of the theories and practices ofgovernmental taxing, spending, and borrowing, including intergovernmental relationshipsand administrative practices and problems. McClain
PS 516 Public Policy Analysis. Preqs: Grad. standing; advanced undergrad. standing andCI. 3(3-0i F,S,Sum. Course will focus on the theories and methodology of analyzing and ex-plaining public policy and the substance of recent domestic policies in the human and
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physical resources area, including welfare, poverty, education, housing, urban renewal,transportation, recreation-conservation, and agriculture. Williams
PS (SOC) 517 The Police Bureaucracy in a Democratic Society. Preq: Sr. or grad.standing. 3(3-0) S. This is a political science seminar which focuses on the proposition thatpolice departments are bureaucratic organizations which can be studied as such. Emphasis isplaced on understanding the process by which police policy is made. Internal and external,psychological and structural variables are identified in tracing decisions on specific issues.Thus, attitudes of policemen, the nature of their work, and the resources and power ofvarious constituencies are factors seen as determining police behavior. Graduate Staff
PS 561 Political Thought: Plato to the Reformation. Preq: CI. 3(3-0) F. The emergenceand development of the theories underlying or explaining the political aspects of behavior,approached through the study of the writings of the principal political philosophers from thedays of the Greek city—state to the Reformation. Kessler
PS 562 Modern Political Theory. Preq: CI. 3(3-0) S. A study of the state and itsrelationship to individuals and groups, approached through reading of selected passagesfrom the works of outstanding philosophers from the 16th century to the present. Kessler
PS 563 Power and Ideology. Preq: Advanced undergrad. or grad. standing. 3(3-0) F. Thiscourse will explore competing theories of power and its distribution in the United States, andof the nature of ideology. It will analyze various forms of elite theory, particularly pluralisttheory and its critics and of empirical democratic theory, with specific reference to the con—cepts of power and ideology. Primary attention will be given to the case of the United States,with projections made regarding the nature of power and ideology, and the prospects fordemocracy, in post-industrial societies. Staff
PS 565 American Political Thought. Preq: Sr. or grad. standing. 3(3-0) F,S,Sum. Thecourse will examine and evaluate major American writings on the nature and purpose ofpolitics. Readings will be grouped under the following topics: (1) various interpretations ofthe American Constitution and the principles embodied therein; (2) writings on civil andnatural rights; (3) the character of American liberalism; (4) Black American political thoughtand (5) the contemporary crisis in liberal thought. The purpose is to develop the independentcapacity to read and reflect with care on the grounds of different views about Americanpolitics. Kessler
PS 569 Topics in Political Theory. Preq: Sr. 0r grad. standing. (Maximum of 6 hours maybe taken). 3(3-0) F,S. A close examination of particular topics or theorists that are not in-cluded in the basic courses in political theory. Course content changes in different years, and,with permission of instructor, the course may be repeated for credit. Examples of coursetopics are: “Foundations of Modern Radicalism,” “Twentieth Century Political Philosophyand Political Science,” “Political Philosophy and the Problem of Law,” and ”Origins ofPolitical Science.” Kessler
PSYCHOLOGY
PSY 200 Introduction to Psychology. 3(3—0) F,S,Sum. General characteristics of humanbehavior, including motivation, learning, development, thinking, perception, sensation andmeasurement. The objectives are: development of the ability to communicate in oral andwritten form accurately and scientifically about behavior; development of an understandingof and a capacity to use scientific ideas and processes as they apply to behavior; an un-derstanding of the behavior of organisms. Cunningham, Kalat
PSY 210 Psychological Analysis Applied to Current Problems. Preq: PSY 200. 3(3-0)F,Sum. Explores the psychological bases of certain current social problems. Emphasis is onreview of pertinent literature and planning simple research projects. Problems studied froma set of relevant problems: violence and aggression, equal rights for women, attitude change,rehabilitation, population growth, service delivery systems, etc. The interests and abilities ofstudents and teacher and availability of literature will be the principal criteria for problemselection. Juniors and seniors are advised to take PSY 412 rather than PSY 210. Smith
PSY 300 Perception. Preqs: PSY 200, introductory BS, CH or PY recommended. 3(3—0)
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F,S,Sum. An introduction to anatomy and physiology of major sensory systems, their rela-tion to central structures, and basic problems dealt with by psycho—physics. Examination ofthe chief determiners of perception, including both stimulus variables and such organismic\ariables as learning, motivation, and attention. The discussion of perceptual theory andprocesses emphasizes topics in two and three-dimensional spatial perception. Mershon
PSY 304 Educational Psychology. 3(3-0) F,S,Sum. Introduction to a model of instructionthrough readings, group activities, and class discussions. Engages student in activities whichemploy some concepts of educational psychology. Staff
PSY 310 Learning and Motivation. Preq: PSY 200. 3(3—0) F,Sum. Acquaints studentswith the structure of the areas of learning and motivation and with the major theories andempirical findings in these areas. Develops skill in deriving and testing implications oftheories and in manipulating theoretical concepts. Cole
PSY 320 Cognitive Processes. Preq: PSY 200. 3(3-0) F,S,Sum. Complex cognitiveprocesses such as: thinking, reasoning, problem solving, creativity and originality, in-telligence, social interaction, verbal behavior and decision processes. Emphasis ontheoretical approaches, research findings. Aims at developing skills in deriving and testinghypotheses in these areas. Newman
PSY 337 Psychology, Industrial Society and Social Policy. Preq: PSY 200. 3(3-0) F,S.Current problem areas in human resource development for modern technological societiesare considered, emphasizing systems approaches as a unifying concept. General systems con-cepts, methods of industrial psychology, human resource development and social psychologyare jointly introduced and their implications considered. Policy formulation, analysis, im-plementation. evaluation, feedback. and citizen participation are stressed. An exemplaryhuman resource development system is defined; procedures for analysis, evaluation and forpossible design alternatives are explored in the context of modern urban-industrial societies.Cunningham
PSY (IE) 338 Human Factors in Equipment Design. Preq: PSY 337 or IE 332. 3(2—2) F.An introduction to methodology in human factors research, equipment design,biomechanics. and accident study. Man’s sensory, motor, and decision—making abilities arerelated to problems of systems design, operator efficiency, and safety as these involve dis—plays, controls, workplace layout, and environmental stressors. Pearson
PSY 350 Interviewing and Behavior Observation Skills. Coreqs: PSY 351, 352, SP 110.4(2-6) F. Instruction and practice in interviewing. Developing skill in behavior observationwith children of all age levels and with adults, particularly those from disadvantaged andvaried cultural backgrounds. Use of communications and instructional media such as videotape, audio tape, and varied observational techniques and instruments. Cowgell
PSY 351 Instructional Skills. Coreqs: PSY 350, 352, SP 110. 4(2-6) F. Development ofskills in the psychology of instructing, tutoring, instructional programming, and instruc-tional communication. Emphasis on disadvantaged learners, problems of measurement,evaluation, and test construction. Cowgell
PSY 352 Organizational Skills. Coreqs: PSY 350, 351, SP 110. 4(2 6) F. Topics are: 1)Current theories of organizational structure and process applicable to human servingorganizations, 2) problems associated with change and intervention in human servingorganizations, 3) recognition and determination of organizational goals, and 4) organi-zational gaming. Cowgell
PSY 370 Psychology of Personality and Adjustment. Preq: PSY 200. 3(3-0) F,Sum.Mechanisms influencing human behavior related to crisis resolution, effective adjustmentand personal fulfillment. Includes a supervised group interaction laboratory and a majorsemester problem as well as lectures and examinations. Green
PSY 376 Human Growth and Development. Preq: PSY 200 or 304. 3(3-0) F,S. Study ofbehavioral development during the human life span through 1) studying current theories and2) working with persons at various stages of the life cycle. Student problems require applica-tions of concepts drawn from developmental psychology. Staff
PSY 400 Perception: Research Methods. Preq: PSY 300; Coreq: ST 311. 3(1-4) S. Alt. yrs.
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The various methodologies and research strategies currently employed in the area of percep-tion. Includes extensive individual experience in the perception research laboratory, readingsof both methodology and experimental research, and the conduct of an independent projectof original design within the area of perception. Mershon
PSY 410 Learning and Motivation: Research Methods. Freq: PSY 310; Coreq: ST 311.3(1-4) S. The various methodologies and research strategies currently employed in learningand motivation. Includes extensive individual experience in the activities of the Operantlaboratory, readings on both methodology and experimental research, and the conduct of anindependent project of original design within the area of learning and motivation. Cole
PSY 411 Social Psychology. Preq: PSY 200. 3(3-0) ES. A study of the importance of socialfactors for the behavior of individuals. Topics include affiliation, interpersonal attraction,person perception, attitude formation and change, conformity, and altruistic behavior.Luginbuhl
PSY 412 Psychological Research Applied to Current Problems. Preqs: PSY 200 and ST311. 3(3—0) S. Emphasis from a psychological perspective is given to application of conceptualand technical skills relevant to understanding and acting on social problems Basic materialwill include: governmental agencies and social action, models of behavior systems, researchtechniques and computer-based data processing. Specific social problems will be selected forclass demonstration projects. The interests and abilities of students and teacher will he theprincipal criteria for project selection. Smith
PSY 420 Cognitive Processes: Research Methods. Preq: PSY 320; Coreq: ST 311. 3(1-4)F. The various methodologies and research strategies currently employed in cognitiveprocesses. Extensive individual experience in the activities of the Cognition ResearchLaboratory, readings on both methodology and experimental research, and the conduct of anindependent project of original design within the area of cognitive processes. Newman
PSY 430 Neuropsychology: Research Methods. Preqs: PSY 400, 410, 420‘, or Cl. 3(1-4).The various methodologies and research strategies currently employed in neuropsychology.Includes extensive individual experience in the activities of the Neuropsychology laboratory,and readings on both methodology and experimental research. LeVere
PSY 475 Child Psychology. Preq: PSY 200 or 304. 3(3 0) F. Emphasis upon the intellectual, social, emotional and personality development of the child. Physical growth emphasizedas necessary to an understanding of the psychological development of the pupil. Staff
PSY 476 Psychology of Adolescent Development. Preq: Junior standing. 3(3—0) F,S. Con—siders adolescent behavior as part of the development sequence of human behavior withemphasis on the adolescent experience in Western culture and implications for the instruc-tion oadolescents. Chmielewski, Makoid, Taylor
PSY 491 Research Methods in Psychology. Preq: PSY 200. Only for majors in PSY,HRD, and PEG. 3(3-0) F,S. Basic methods used in psychological research; design of empiricalinvestigations, both laboratory and field; ethical issues in the conduct of research; conceptsof measurement and data analysis; experience in reviewing past research, in conducting investigations and in writing scientific reports. Examples from a wide range of content areasof psychology will be used. Klein
PSY 492 Seminar in Psychology. Preq: PSY 491. Only for majors in PSY, HRD, andPEG. 3(1 5) F,S,Sum. Seminar and independent study under faculty direction. Provides theundergraduate psychology major with opportunity to practice skills in designing, con-ducting, and evaluating research. The student, working closely with a faculty advisor, willdesign a research approach to a particular body of literature, will accumulate appropriatedata, and will analyze and evaluate the data. Staff
PSY 493 Special Topics in Psychology. Preq: (‘1. 1-6 F,S. An individual study course.Any undergraduate student may suggest an activity (review of literature on a topic, designing and conducting an experiment, or survey, etc). After discussion if both student andsupervising professor agree the topic is worthwhile, that the student is competent to under-take it, the student will enroll the following semester. Staff
PSY 495 Human Resource Development Practicum. Preqs: Jr. standing. PSY HRD Op—
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tion, PSY 350, 351, 352, SP 110. 8(0-8) F,S. Field experience in the use of skills acquired dur-ing the skill semester. The student will spend at least a full semester working in a selectedoff-campus center. The student experiences real world problems in context, and can arrangelater course work around subjects applicable to the solution of such problems. Cowgell
Selected 500-Level Courses Open To Advanced Undergraduates
PSY 502 Physiological Psychology. Preq: Twelve hours of PSY including PSY 200, 300,310. 3(3 Ol F: First of two semester sequence concerned with the physiological foundations ofbehavior. The emphasis in this first course is basic vertebrate neuroanatomy and neuro-physiology. LeVere
PSY 504 Advanced Educational Psychology. Preq: Six hours of PSY. 3(3-0) F,S. Acritical appraisal of current psychological findings that are relevant to educational practiceand theory. Staff
PSY 505 History and Systems of Psychology. Preqs: PSY 200, 300, 310, 320 0r CI or grad.status. 3(3-0) S. The aim of this course is to acquaint students with the history of psychologyand psychological systems and to give students some practice in taking different approachesto a particular problem area. Cole
PSY 511 Advanced Social Psychology. Preq: Grad. standing or CI. 3(3 0) F. A survey oftheory and research in social psychology through reading and discussion of primary sourcematerials. In addition, the course will deal with issues of methodology, ethical questions insocial psychological research and application of research findings to the world at large.Klein, Luginbuhl, Smith
PSY 530 Abnormal Psychology. Preqs: PSY 200, 302. 3(3-0) S. The causes, symptomaticbehavior and treatment of the major personality disturbances. Emphasis on theory, ex-perimental psychopathology and preventive measures, Corter, Green
PSY (ED) 531 Mental Retardation. 3(3-0) F,Sum. (See education courses.)
PSY 532 Psychological Aspects of Exceptionality. Preq: CI. 3(3-0) S,Sum. The course isdesigned to give consideration to effects of severe deficiency (sensory, physical, mental, etc.)arising from any causes at any stage of life; the personal and social ramifications of these;and possible courses of intervention; as well as utilization of psychological theory and clinicalinformation in interpreting probable implications. Research findings related to sensorydeprivation, research needs and possible research projects will be discussed. Rawls
PSY 535 Tests and Measurements. Preq: Six hours of PSY. 3(3-0) F,S,Sum. A study ofthe principles of psychological testing including norms and units of measurement, elemen—tary statistical concepts, reliability and validity. In addition, some attention is devoted to themajor types of available tests such as general intellectual development, tests of separateabilities, achievement tests, measures of personality and interest inventories. Westbrook
PSY (IE) 540 Human Factors in Systems Design. Preq: IE (PSY) 338 or IE 354; Coreq:ST 507 or 515. 3(3—0) S. Introduction to problems of the systems development cycle, includingman-machine function allocation, military specifications, display-control compatibility, thepersonnel sub-system concept and maintainability design. Detailed treatment is given toman as an information processing mechanism. Pearson
PSY 571 Individual Intelligence Measurement. Preq: PSY 570. 3(3-0) S. A practicum inindividual intelligence testing with emphasis on the Wechsler Bellevue, Stanford-Binet,report writing and case studies. Green
PSY 576 Developmental Psychology. Preq: Nine hours of PSY, including PSY 475 or PSY476. 3(3-0) F. A survey of the role of growth and development in human behavior, par-ticularly during the child and adolescent periods. This course will pay particular attention tobasic principles and theories in the area of developmental psychology. Rawls, Corter
PSY 578 Individual Differences. Preq: Six hours of PSY. 3(3-0) S. The objective andquantitative investigation of individual differences in behavior. The course deals with thefollowing questions: What is the nature and extent of individual differences? What can bediscovered about their causes? How are the differences affected by training, growth, andphysical conditions? In what manner are the differences in various traits related to oneanother, or organized? Westbrook
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PSY 591 Special Topics in Psychology. Preq: 6 hours of PSY; Coreq: 3 hours of ST. 1-3F,S. Course will provide opportunity for exploration in depth of advanced areas and topics ofcurrent interest. Graduate Staff
PSY 594 Area Seminar in Human Resources Development. Preq: CI. 1-3, Maximum 6F,S. The following topics will be dealt with: (1) human resources development as an area ofinquiry, (2) methods of inquiry, (3) contemporary issues, (4) ethical questions, (5) relation-ship to other areas within psychology. Graduate Staff
VISUALDESIGN
(Also see Design; and PD courses under Product Design.)
PVD 400 Intermediate Visual Design (Series). Preq: DF 102. May not be taken morethan six times. 6(0-9) F,S. Investigations of visual environment through the agency ofvarious materials and processes leading to professional competence. Students select from anumber of vertically organized workshop studios which offer on an optional basis a widerange of program emphases.
PHYSICS
PY 101 Perspectives on Physics. 1(1-0) F. An orientation in the current practice ofphysics, including discussion of historical background, scientific viewpoint, current topics,and careers in physics. Visits to departmental research laboratories. Staff
PY 201, 202, 203 General Physics. Preq: MA 102. 4(3-3) F,S. Intended primarily for ma-jors in physical and mathematical sciences and nuclear engineering. Staff
PY 205, 208 General Physics. Preq: MA 102. 4(3-3) F,S,Sum. Required in most engineer—ing curricula. A study of classical and modern physics in which the analytical approach isemployed. Demonstration lectures, recitations, problem drill and laboratory work give aworking knowledge of basic principles. PY 205, mechanics, sound and heat; PY 208, elec-tricity, light and modern physics. Staff
PY 211, 212 General Physics. Preq: (211) MA 111 or 116; (212) PY 211. 4(3-2) F,S,Sum.Designed to provide a basic though not specialized knowledge of physics. Lecture-demonstration, recitation and laboratory give a working familiarity with basic principles ofmechanics, heat, sound, electricity, light and modern physics. Staff
PY 221 College Physics. Preq: MA 111 or 115. 5(5-0) F,S,Sum. Fundamental principles ap-plied to modern science and technology. Important concepts in the classical areas of phy sics,along with a brief survey of modern atomic physics. Lectures and demonstrations with classparticipation. Staff
PY 223 Astronomy. 3(2-2) F,S. An introductory, descriptive survey designed primarily forthe non science major, but open to all. Discussion of such recent spectacular advances inastronomy as space probes, pulsars, quasars, black holes, etc. Laboratory opportunities fordirect observation of celestical objects and for experiments demonstrating the methods andtechniques of astronomical research. Owen
PY 231 Physics for Non-Scientists. For humanities and social science students only. 3(3-0) F,S,Sum. An elementary course for non—science students. The history, philosophy,methods and fundamental concepts of physics with applications to everyday modern living.Topics in mechanics, heat, electricity, light, relativity, quantum concepts, and atomic andnuclear phenomena. Staff
PY 232 Physics in Contemporary Society. Preq: PY 231 or 221 or 201-202 or 205-208 or211 212. 3(3-0) F,S. A look at how our surroundings can be influenced and understood interms of basic physical principles. Topics include energy sources (e.g., nuclear, solar, etc),purposes of orbiting satellites, space travel and relativity, as well as applications of physicsto medical, biological and environmental problems. Emphasis on ”Trans-Science", wherescience and society interact. Topics depend on student interest. Seagondollar
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PY 240 Exophysics. Preq: MA 111 or equiv. 380) F. A wide range of principles of physicsis employed to examine problems in exophysics. Topics include conditions for life on otherplanets, possibility of extraterrestrial intelligence and the problems of interstellar com-munications. Mitchell
PY 245 Physical Principles of Photography. Preqs: PY 203 or 208 or 212 or 221 or 231;CH 101 or 111. 3(2-3) S. The physics and chemistry of the photographic process. Studentsmust furnish their own cameras. Cobb
PY 401, 402 Modern and Quantum Physics, I, II. Preq: PY 411. 3(3-0) F,S. The basictheories of modern physics, particularly relativity and quantum mechanics. Application ofthese theories to atomic structure, optical spectra, x rays, nuclear physics, solid state physicsand elementary particles. Parker
PY 407 Introduction to Modern Physics. Preqs: MA 202. PY 208. 3(3-0) F,S. The impor-tant developments in atomic and nuclear physics this century. Topics include: an introduc-tion to special relativity, atomic and molecular structure, determination of properties of ionsand fundamental particles, the origin of spectra, and nuclear reactions. Staff
PY 410 Introductory Nuclear Physics. Preq: PY 203 or 407. 4(3 2) S. The properties of thenucleus, and the interaction of radiation with matter. A quantitative description of naturaland artificial radioactivity, nuclear reactions, fission, fusion and the structure of simplenuclei. Waltner
PY 411, 412 Mechanics I, II. Preqs: PY 203 or 208, MA 301. 3(3-0) F,S. Intermediatetheoretical mechanics of particles, systems of particles, fluids, and moving referencesystems. The first course emphasizes the Newtonian formulation; the second introduces theLagrangian and Hamiltonian viewpoints. Mowat
PY 413 Thermal Physics. Preq: PY 202 or 208; Coreq: MA 301. 3(3-0) S. An introduction tothe statistical study of macroscopic systems. First principles of heat and thermodynamicsare reviewed. Subsequent topics covered include basic concepts of probability, themacroscopic states of large systems, the concepts of temperature, heat, and entropy, and therelation between these quantities. Klenin
PY 414, 415 Electricity and Magnetism I, II. Preqs: PY 203 or 208. MA 301. 3(3-0) F,S.An intermediate course in the fundamentals of static and dynamic electricity and elec-tromagnetic theory, developed from basic experimental laws. Vector methods are introducedand employed throughout the course. Mitchell
PY 441 Spacetime Physics. Preq: PY 203 or 407. 3(3-0) F. An elementary introduction tothe concepts and problems of spacetime physics in accord with Einstein's special theory ofrelativity. Historically interesting problems, e.g., the so-called clock or twin paradox, andmodern problems treated by the application of the conservation laws of momentum andenergy in the natural geometry of spacetime. Davis
PY 451, 452 Intermediate Experiments in Physics I, II. Coreqs: PY 411, 414. 2(1-3) F,S.Experiments in mechanics, electricity and magnetism, and modern physics. Haase
PY 499 Special Problems in Physics. Preq: Consent of department. 1-3 F,S. Study andresearch in classical and modern physics. Topics for experimental or theoretical investiga-tion, or a literature survey. Staff
Selected 500—Level Courses Open To Advanced Undergraduates
PY 506 Nuclear Physics I. Preqs: PY 203 or 407; PY 412. 4(3-2) F. Nuclear properties andphenomena such as alpha, beta and gamma decay, accelerator-induced nuclear reactions andfission. Emphasis on experimental techniques for probing nuclear structure and interpreta-tion of results in terms of current theories. Gould
PY 508 Ion and Electron Physics. Preq: PY 414. 3(2—2) S. Topics include collisionprocesses, electron emission, charged particle dynamics, gaseous discharges, and the physicsof ion and electron beams. Kim
PY 509 Plasma Physics. Preq: PY 414. 3(8-0) F. The individual and collective motion ofcharged particles in electric and magnetic fields and through ionized gases. Doggett
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PY 510 Nuclear Physics II. Preq: PY 410. 4(3-2) S. The properties of the atomic nucleus asrevealed by radioactivity, nuclear reactions and scattering experiments with emphasis on theexperimental approach. The laboratory stresses independent research and offers projectwork in nuclear spectroscopy and in neutron physics. Waltner
PY (NE) 511 Nuclear Physics for Engineers. Preq: PY 410. 3(3-0) F. The properties ofatomic nuclei, of nuclear radiations and of the interaction of nuclear radiation with matter.Emphasis on the principles of modern equipment and techniques of nuclear measurementand their application to practical problems. Waltner
PY 516 Physical Optics. Preq: PY 415. 3(2-2) F. Emphasis on the wave properties of light.Subjects include boundary conditions, optics of thin films, interference and diffraction, ap-plications to absorption, scattering, and laser operation. A background in Maxwell's equa—tions and vector analysis is required. Schetzina
PY 517 Atomic and Molecular Physics. Preqs: PY 401, 412. 3(3—0) S. The quantummechanical treatment of structure and spectra for atoms and molecules. Topics include thehydrogen atom, helium atom, multielectron atoms, selection rules, diatomic and simplepolyatomic molecules, and nuclear magnetic resonance spectroscopy. Risley
PY 520 Measurements in Nuclear Physics. Preq: PY 410. 3(2-2) S. Fundamentals ofstatistics (including the binomial, normal, Poisson and interval distributions) as applied tothe analysis of measurements on nuclear reactions and radioactivity. Waltner
PY 521 Statistical Physics I. Preqs: PY 401, PY 413. 3(3-0) S. The basic elements ofkinetic theory and equilibrium statistical mechanics, both classical and quantum; applica-tions of the techniques developed to various ideal models of noninteracting particles. Lado
PY 543 Astrophysics. Preqs: PY 203 or 407; PY 411. 3(3-0) S. The basic physics necessaryto investigate, from observational data, the internal conditions and evolution of stars. Topicsinclude the formation and structure of spectral lines, methods of energy generation andtransport, stellar structure, degeneracy, white dwarfs and neutron stars. Danby
PY 552 Introduction to the Structure of Solids. Preq: PY 401. 3(3-0) S. Basic considera—tions of crystalline solids, metals, conductors and semiconductors. Sayers
PY (MA) 555 Mathematical Introduction to Celestial Mechanics. 3(3-0) F. (Seemathematics.)
PY (MA) 556 Orbital Mechanics. 3(3-0) S. (See mathematics.)
PY 581, 582 Quantum Mechanics I, II. Preqs: MA 512; PY 411 or 414; grad. standing orpermission of the graduate administrator. 3(3-0) F,S. Fundamental concepts and formula-tions, including interpretation and techniques, and the application of theory to simplephysical systems, such as the free particle, the harmonic oscillator, the particle in a potentialwell and central force problems. Other topics include approximation methods, identical par-ticles and spin, transformation theory, symmetries and invariance, and an introduction toquantum theory of scattering and angular momentum. Johnson
PY 583, 584 Advanced Classical Mechanics, I, II. Preqs: MA 512, PY 412, PY 414; grad.standing or permission of the graduate administrator. 3(3-0) F,S. An introduction totheoretical physics in preparation for advanced study. Emphasis is on classical mechanics,special relativity and the motion of charged particles. Topics include variational principles,Hamiltonian dynamics and the canonical transformation theory, structure of the Lorentzgroup and elementary dynamics of unquantized fields. Jenkins, Katzin
PY 585, 586 Advanced Electricity and Magnetism I, II. Preqs: PY 415; grad. standing orpermission of the graduate administrator. 3(3—0) F,S. Topics include: techniques for the solu-tion of potential problems, development of Maxwell’s equations; wave equations, energy,force and momentum relations of an electromagnetic field; covariant formulation of elec-trodynamics; radiation from accelerated charges. Chung
PY 599 Senior Research. Preq: Sr. honors program standing, except with special permis-sion. 3(3-0) F,S. Investigations in physics under staff guidance. May consist of literaturereviews, experimental measurements or theoretical studies. Graduate Staff
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RELIGION
(Also see Philosophy.)
REL (FLH) 101 Elementary Biblical Hebrew I. 3(3-0) F. Alt. yrs. The elements of gram-mar and syntax essential for a reading knowledge of Biblical Hebrew. Reading is drawnprimarily from the Book of Genesis and some attention is given to exegetical method.VanderKam
REL (FLH) 102 Elementary Biblical Hebrew II. Preq: REL (FLH) 101. 3(3—0) S. Alt. yrs.A continuation of REL (FLH) 101 with increased emphasis upon reading selected prosepassages. VanderKam
REL (FLH) 201 Intermediate Biblical Hebrew I. Preq: REL (FLH) 102. 3(3-0) F. Alt.yrs. Continuing development of vocabulary and understanding of grammar and syntaxthrough reading of selected prose and poetic passages in the Hebrew Bible. Exegetical mat-ters are considered in connection with the readings. VanderKam
REL 298 Special Topics in Religion. 3(3-0) F,S. Selected studies in religion that do not ap-pear regularly in the curriculum. Topics will be announced for each semester in which thecourse is offered. Staff
REL 300 Introduction to Religion. 3(3-0) F,S,Sum. An analysis of various aspects ofreligion such as the development of the great traditions, as well as the relation of religion topersonal maturity, cultural change, and the social good. Staff
REL (SOC) 309 Sociology of Religion. Preq: Three hours of sociology. 3(3-0) S,Sum. (Seesociology.)
REL 311 The Hebrew Bible. 3(3-0) F. An exploration of the varied Biblical literature ofthe Hebrews. The course stresses the development of their religious faith and tradition, butsuch background matters as geography, archeology, history, and literary problems are alsoconsidered. VanderKam
REL 312 Christian Origins. 3(3-0) S,Sum. An examination of the Biblical writings of theearly Christian community in their historical context. The results of recent studies of theDead Sea Scrolls as well as of Hellenistic and Hebrew thought and religion are brought tobear on early Christian life and thought. VanderKam
REL 315 Western Religions to the Reformation. 3(3-0) F. The major steps in the develop-ment of Christianity and Judaism during the period 100-1500 A.D., noting the events, per-sons, and ideas which were most significant in this development. Fitzgerald
REL 316 Western Religions Since the Reformation. 3(3-0) S. The major developmentswithin Christianity and Judaism from 1500 to the present. Fitzgerald
REL 321 Religion in American Life. 3(3-0) F,S. A study of representative men, move-ments, and thought in the major religions within the context of American society andculture. Moorhead
REL 323 Religious Sects in America. 3(3-0) S. An investigation of various sects andminority faiths in America including Mormonism, Christian Science, Jehovah's Witnesses,and the holiness-charismatic movement. The course traces the origins, development, andteaching of these groups and places them within the context of American culture andreligion. Moorhead
REL 325 Religion and Literature. 3(3-0). An examination of the relationship betweenreligion and literature exploring a variety of options on such themes as the problem of eviland suffering and the quest for meaning in human existence. Tolbert
REL 327 Contemporary Religious Thought. 3(3-0) F,S. An examination of recentreligious and theological thought in America and Europe as it has responded to the rapidlychanging intellectual, scientific, and social dimensions of Western culture.Fitzgerald, Stalnaker
REL 331 Hinduism and Islam. 3(3-0) F. The religious traditions of India, including earlyVedic religion, Brahmanism, the various Yogas, the devotion cults, the religio-philosophical
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traditions, and modern religious movements. Islam is examined in its Arabian origin and asit has developed in other parts of the world. Highfill
REL 332 Buddhism. 3(3-0) S. Buddhism is followed from its beginnings in India throughthe expansion into the whole of Asia. Creativity in art, political involvements, andmeditative disciplines, as in Zen, are some of the facets considered. Highfill
REL 498 Special Topics in Religion. Preq: Six hours REL. 1-6 F,S. This course is used tooffer areas of study that appear only rarely in the curriculum. It will also function as areadings course for honors students in religion. Staff
RECREATION RESOURCES ADMINISTRATION
RRA 101 Recreation Resources Orientation Laboratory. Coreq: RRA 152. 1(0-3) RS. In-troduction to the Department of Recreation Resources Administration, to the profession ofpark and recreation services, and in the career opportunities in the delivery of these services.Staff
RRA 152 Introduction to Recreation. 3(3-0) F,S. History and foundations of recreationincluding objectives, economic and social aspects, definition and importance; status oforganized recreation in our modern society; certain applied principles of recreation. Staff
RRA 215 Maintenance and Operations I. Preq: RRA 152. 8(3-0) F,S. Methods of opera—tion of various park and recreation facilities for public use; protection and law enforcement;job planning and scheduling; preventive maintenance; and modern maintenance techniquesand maintenance materials. Sternloff
RRA 216 Maintenance and Operations 11. Preq: RRA 152. 3(3-0) F,S. Emphasis uponwater-oriented recreation and public camping facilities;swimming pools; beaches; small lakemanagement; marinas; day and family camping. Staff
RRA 241 Recreation Resource Relationships. Coreq: RRA 152. 3(3—0) ES. The conceptsand principles involved in identifying and describing natural recreation resource componentssignificant to management. The relationships between various governmental agencies andprivate enterprise in providing forest recreation. Staff
RRA 341 Principles of Recreation Planning. Freq: RRA 241. 3(2-2) ES. The recreationadministrator’s role in planning situations typical of the public and private sectorsCategories of information and their significance1n the decision-making and problem—solvingprocess. Competent information systems. Rea
RRA 353 Public Camp Administration. Preq: RRA 152. 3(2-2) S. Development oforganized camping and its educational, health and recreational objectives. Program plan-ning and leadership training in community, private, agency and school camping.Laboratory campcraft skills. Warren
RRA 354 Health Practices in Recreation Management. 3(3-0) F. Emphasis upon healthproblems, disease prevention, communicable diseases and their control, public health ad—ministration, school and industrial hygiene, and other health problems confronting the in—dividual and community. Staff
RRA 358 The Recreation Program. Preq: RRA 216. 4(2 4) F,S. Types of recreation oppor-tunities available to individuals, groups, neighborhoods or municipalities and the methods ofproviding these opportunities. Wilson
RRA 359 Recreation and Park Supervision. Preq: RRA 358. 3(2-2) F,S.. Directing, in-specting and critical evaluation. Emphasis on the roles of the public recreat1on supervisor,community centers, sports, special activities, maintenance and operation. Kirsch
RRA 442 Wildland Recreation Environments. Preq: Jr. standing. 3(2-3) F,S. Environ-mental modifications and resource developments required to support recreation use. Factorsaffecting site selection are related to resource planning functions. Site planning proceduresprovide a basis for managerial review. Natural history interpretation is an element ofresource management. Concepts of natural beauty and approaches to preservation ofamenities through modified methods of commercial product management. Wilson

349



RRA 45] Facility and Site Planning. Preq: RRA 341. 3(2 3) F,S. The history of park andrecreation facility development and trends in recreation facility planning. Emphasis uponthe planning principles in design and layout of recreation areas and buildings. Field trips tovarious types of recreation facilities. McKnelly
RRA 453 Administrative Policies and Procedures. Preq: RRA 359. 3(3-0) F,S. The inter-nal organization of the recreation and park department; the administrative process; legisla-tion and legal foundations; boards and commissions; personnel practices and policies; officemanagement, public relations. Sternloff
RRA 454 Recreation and Park Finance. Preqs: Six hours RRA, sr. standing. 3(3-0) F,S.Recreation and park fiscal administration; sources of finance for current and capital expen-ditures; revenue activities; financial planning; budgeting; expenditure policies; accounting;auditing and planning for recreation and park services. Kirsch
RRA 475 Recreation and Park Internship. Preq: Sr. standing, RRA 359. 9(0-27) (9 weeks)S,Sum. Provides prospective recreator with an opportunity for controlled experiences inskills and techniques involved in recreation and park department management. The studentspends nine weeks off campus in a departmental selected location. Staff
RRA 491 Special Problems in Recreation. Preq: Consent of department. Limited to ac-cumulative total of 6 credit hours. 1—6 F,S. Aims to develop critical analysis. Forms a basisfor the organization of research projects, for the compilation and organization of material ina functional relationship and for the foundation of policies. Seminar procedure. Tarbet
Selected 500-Level Courses Open To Advanced Undergraduates
RRA 500 Theories of Leisure and Recreation. Preq: Nine hours of RRA courses. 3(3-0) F.Analysis of leisure and recreation and a study of their origin and development as revealed byman's behavioral patterns. Interpretation of the influence and social significance of leisureand recreation concepts on contemporary American culture and their implications on futurerecreation thought and action. Warren
RRA 501 Theory Development in Recreation Research. Preqs: ST 311 and SOC 416. 4(3-2) S. Review of the historical emphasis on recreation research with analyses of various ap-proaches to research design and model building. Examination of the philosophy of socialscientific investigation. and possible application of existing behavioral theory to recreationresearch with a special emphasis on efforts to develop theory useful in explaining use ofleisure time. Siderelis
RRA (EB) 503 Economics of Recreation. Preq: EB 301 or 401. 3(3-0) F. The principalemphasis will be on identity and importance of economic information for planning. Themarket mechanism and government will be examined as they affect and interact to affectallocation of resources to recreation, distribution of recreation services, and behavior ofrecreationists. Other topics include demand analysis. economics of planning, cost/benefitanalysis, secondary economic impacts, public decision—making, externalities, public finance,and supply considerations in urban and rural recreation situations. Devine
RRA 504 Recreation and Park Data Systems. Preqs: CSC 200, ST 311; Coreq: RRA 453.3(3-0) F. This course includes the analysis of such topics as the identification of maintenance,operation, and service delivery work areas in recreation and park agencies for system ap-plications; development of reporting structures and report generation; recreation and main-tenance activity scheduling; system monitoring; forms design and control; system implemen-tation, and system evaluation. Siderelis
RRA 538 Recreation for Special Populations. 3(3-0) S. Emphasis on the leisure concernsof deprived groups with exposure to the status, problems, and community service needs ofspecial populations found in most American communities. Special populations include thephysically disabled, the mentally retarded, the aging, and the economically deprived.Sternloff
RRA 591 Recreation Resources Problems. Preq: Advanced undergrad. or grad. status. 1-4 RS. Assigned or selected problems in the field of recreation administration, planning,supervision, maintenance, operations, financing, or program. Special research problemsselected on basis of interest of students and supervised by members of the graduate faculty.Graduate Staff
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SOCIOLOGY
(Also see Anthropology.)
SOC 202 Principles of Sociology. 3(3-0) F,S,Sum. Introduces basic ideas in the field ofsociology. Exposure to a variety of concepts, theories and research findings develops stu-dent’s abilities to conceptualize, analyze and interpret patterns of human interaction from asociological perspective.
SOC 203 Current Social Problems. 3(3-0) F,S,Sum. Examines the concept of socialproblems with emphasis on the problem orientation of contemporary United States society.Investigates the social and cultural aspects of problems to demonstrate the basic integrationof society and community life. Problems for intensive study vary to reflect current interestsand may include crime, divorce, race conflict, illness, poverty, housing, recreation, per-sonality adjustment, population and social aspects of environmental crisis.
SOC 204 Contemporary Family Life. 3(3-0) F,S,Sum. The American family as a social in-stitution as an interaction process with emphasis on mate selection, marital adjustment,socialization and marital dissolution.
SOC 205 Work: Occupations and Professions. 3(3-0) F,S,Sum. The sociology of occupa—tions, professions and work, especially human relations in industrial plants and other worksituations.
SOC 241 Rural Society U.S.A. 3(3 0) RS. Major rural social institutions, ecological pat-terns and land tenure systems are examined emphasizing the American setting. Influence ofrural patterns and values in contemporary urbanized society. Stresses the role of the ruralcommunity as an area of institutional functioning and social integration within the frame-work of a complex, industrial society.
SOC 301 Human Behavior. Preq: SOC 202 or PSY 200. 3(3 0) F,S,Sum. Examines effectsof social interaction upon individual behavior and personality and collective attitudes andbehavior as products of group experience. Analyzes fashions and fads, crowds, mobs, publics,social movements.
SOC 302 Mass Communications and Modern Society. Preq: Three er. in SOC. 3(3-0) F,S.Introduction to the sociology of mass communications including its process, content,audiences, communicators, and social effects in modern society. The preparation of a newsmedia comparison report enables critical examination of local and national media content.Provides insight from classic works by sociologists and other social scientists.
SOC 305 Race Relations. Preq: Three er. in SOC. 3(3-0) F,S,Sum. Analyzes racerelationships both in the United States and throughout the world with emphasis on factorsproducing current changes.
SOC 306 Criminology. Preq: Three cr. in SOC. 3(3-0) F,S,Sum. The study of the processeswhereby behavior is defined as crime and persons are identified as criminals including asociological investigation of agencies of law enforcement, adjudication, corrections, andprevention; patterns of criminal behavior; explanations of variations in criminality withemphasis on sociocultural and sociopsychological theories.
SOC (REL) 309 Sociology of Religion. Preq: Three hours of Sociology. 3(3-0) S,Sum. Examines the role of religion in the organization and operation of social systems. Particularemphasis is on the functions of belief networks and of their institutional expressions.Religious institutions are studied to understand their influence on other significant socialsystems such as political, educational, legal, economic, and family systems.
SOC 311 Community Relationships. Freq: Three er. in SOC. 3(3-0) F,S. A survey of theinstitutions, organizations and agencies found in modern communities; social problems andconditions with which they deal; their interrelationship and the trend toward over allplanning.
SOC 313 Sociology of Health. Preq: Three er. in Sociology. 3(3-0) S. Employs theory andempirical studies to understand the social etiology of disease health practices, practitioners,and institutions, and the special area of mental health. Studies historical as well as contem—porary examples of social influences on and effects of health throughout the world, but es-pecially in the United States.
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SOC (ED) 318 Introduction to the Sociology of Education. Preq: Three hours of basicsociology. 3(3 0) FS An investigation of the United States educational institution in asociological framework. Analyzes the objectives of education, the school as a social system,the roles and role relationships of various position occupants, and the effects of socialfactors including social class and organizational expectations upon the educational ex-perience within a framework of the characteristics and influences of a bureaucraticorganization
SOC 342 Rural Societies Around the World. Preq: SOC 202 or SOC 241. 3(3—0) S.Sociological description, analysis and understanding of traditional rural societies of Asia,Africa and Latin America. Basic social institutions, groupings and processes provide basesfor understanding these societies in the context of an increasingly urbanized and industrialworld. Stresses examination of these societies on a Gemeinschaft-Gesellschaft continuum.
SOC 35] Population and Planning. Preq: Three cr. in SOC. 313-0) RS. Growth rates,changing composition and residential redistribution in relation to public issues and plan-ning. Studies the ways in which population data are utilized by public agencies in programand policy formulation. Analysis encompasses new problems and socioeconomic situationsresulting from the dynamic nature of population changes in contemporary society.
SOC 402 Urban Sociology. Preq: SOC 202. 3(3—0) F,S. Analyzes urban social structuresemphasizing determinants and consequences of changes in urban places and life styles. Un-derstanding current urban problems as reflecting existing situations and changes occurringin the larger society. Examines various approaches to urban social planning.
SOC 410 Formal Organizations. Preq: SOC 202. 3(3-0) F. This course examines why andhow formal organizations for example, businesses, industrial firms, civic clubs,professional and religious associations are created, developed, maintained, changed, anddestroyed. Topics include alternative theoretical perspectives, methodological considera-tions, organizational structure, groups within organizations, organizational environments,and future prospects.
SOC (PS) 413 Criminal Justice Field Work. Preq: Acceptance in criminal justice option;senior standing, SOC 306 and PS 311. 4(2-8) F,S. Supervised observation and experience in acriminal justice agency; study of relationships between ongoing programs and relevantpolitical and sociological theory and research through participation in weekly seminars aswell as preparation and presentation of integrative report.
SOC 414 Social Class. Preq: SOC 202. 3(3-0) F. Examines the universality of structuredinequality, the criteria for assignment and the causes and consequences of vertical differen-tiation. Relates social class to life chances, life styles and mobility and to other forms ofsocial stratification. Investigates theories and research methods pertinent to the study ofsocial class.
SOC 415 Social Thought. Freq: SOC 202. 3(3-0) F,S. A course dealing with the growth ofsocial thought from a philosophical to a scientific perspective, from social philosophy toscientific sociological theory. Emphasis is on the understanding of major sociologicaltheories and their intellectual and philosophical antecedents; philosophical andmethodological issues relevant to the development of sociological theories; and therelationship between theory and research.
SOC 416 Research Methods. Preq: Sr. standing, ST 311, or C1. 3(3-0) ES. The basicmethods of social research, research design sampling, data collection, measurement, andanalysis; the relation of theory and research.
SOC 418 Analysis of School-Community Relationships. Preq: SOC 202, or 318, or 311, orED 344. 3(2-2) S. Analyzes the reciprocal relations of school and community, the variant ef-fect of influence sources, and consequences for both school and community. Systematiccharacteristics and relationships, social change, values, social processes and the Americancommunity constitute key analytical variables, implemented by student laboratory ex-perience in school and community.
SOC 420 Sociology of Corrections. Preqs: SOC 306 and PS 311. 3(1-2) S. A variety ofcorrectional settings are studied in sociological perspective. Major topics include: formal andinformal organization; inmate social systems; correctional programs and their consequences;
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alternatives to confinement; and special purpose facilities. The focus is on contemporaryAmerican prison systems with historical and cross-cultural material included for com-parative purposes.
SOC 425 Juvenile Delinquency. Preqs: SOC 202, SOC 301 desirable. 3(3-0) F,S. Exploresepidemiology of juvenile delinquency. Compares descriptive typologies. Develops theories ofcausation with emphasis on social institutions, peer groups and socialization processes. In-vestigates procedures for enforcement, adjudication and correction of young offenders. Ex-amines strategies for prevention of delinquency. Opportunities for observation and par—ticipation in agency operations.
SOC 440 Social Change. Preq: SOC 202. 3(3-0) S. Examines sources, processes and conse-quences of social change on both the macro and micro levels. Employs classical and contem-porary theories as well as empirical studies to elucidate historical and modern examples ofsocial change in international, national, regional, community and institutional settings.Studies various methodologies appropriate to each level of analysis.
SOC 441 Social Change in Asia. Preq: SOC 202. 3(1‘2 1‘2) F. The main problems of rapidsocial change in Asia are examined with regard to the sources, mechanisms, patterns, andconsequences of change, utilizing major theoretical perspectives and methodological ap-proaches available in sociology.
SOC 490 Senior Seminar in Sociology. Preq: Sr. standing and consent of department.3(3-0) F,S. Affords an opportunity to synthesize knowledge, theory and methods learned inearlier courses to a depth study of a substantive or conceptual area.
SOC 498 Special Topics in Sociology. Preq: Six hours SOC above the 200 level. (1-6) F,S.A detailed investigation of a topic in sociology or anthropology. Topic and mode of studydetermined by the faculty member(s) in consultation with the departmental head.
Selected 500-Level Courses Open To Advanced Undergraduates
SOC (ED) 501 Leadership. PrequOC 202 or equivalent. 3(3-0)F,S.Leadership in variousfields of American life; analysis of factors associated with it; techniques of leadership.Stresses recreational, scientific and executive leadership procedures. Young
SOC 502 Society, Culture and Personality. Preq: SOC 202 or equivalent. 3(3-0) ES.Studies human personality from its origins in primary groups through its development insecondary contacts and its ultimate integration with social norms. Explores comparativeanthropological materials but places emphasis on the normal personality and individual ad-justment to our society and culture. Dynamics of personality and character structureanalyzed in terms of society’s general culture patterns and social institutions. Uzzell
SOC 504 Education in Modern Society. Preqs: SOC 202, 301 or equivalent. 3(3-0) F,S.Places varying emphasis on the historical development of education in the United States,cross-cultural comparisons of educational structure and function, professionalization ofeducators, investigation of the ecological factors affecting education, effects of groupprocesses upon learning, and the effects of social processes and changes upon the educationalinstitution. Drabick
SOC 505 Medical Sociology. Preq: Six credits in SOC 0r grad. standing. 3(3-0) Alt. S. Ad—vanced sociological analysis of health care organizations and their systemic linkage to othercommunity institutions. Measurement of health and illness and their social significance. Ap-plications of sociological and social-psychological theories to practitioner—client relationshipsand interaction. Implications of alternative models of health care provision. Mustian
SOC 506 The Sociology of Rehabilitation. Preq: Grad. standing and/or Cl. 3(3-0) S. Stu-dents engage in individual research projects on a specific handicap, a rehabilitation processor a rehabilitative agency or subagency. Lectures and discussions furnish perspective con-cerning rehabilitation work in process while student pursues a specialized interest. Em-phasizes sociological methods and techniques applicable to above aspects of social behavior.Graduate Staff
SOC 507 Social Movements. Preq: SOC 503 or 6 hours of SOC or social psychology. 3(3-0)S. Major topics include: the nature and variety of social movements; conditions affecting theemergence of social movements; the structure of social movements; and the relationship be
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tween social movements, social conflict, and social change. While the primary emphasis willbe conceptual and theoretical, a number of social movements both past and contemporarywill be examined within this framework. Similarly, research issues relative to social move-ments will be examined. Graduate Staff
SOC 509 Population Problems. Preq: SOC 202 or equivalent. 3(3-0) F,S. Examines pop-ulation growth, rates of change and distribution. Emphasizes functional roles of population,l.(., age, sex, race, residence, occupation, marital status, and education. Population dynamicsare stressed: fertility, mortality and migration. Population policy is analyzed in relation tonational and international goals stressing a world view. Clifford
SOC 510 Industrial Sociology. Preq: SOC 202 or equivalent. 3(3-0) F,S. Industrial rela—tions are analyzed as group behavior with a complex and dynamic network of rights, obliga-tions, sentiments and rules. This social system is viewed as an interdependent part of totalcommunity life. The background and functioning of industrialism are studied as social andcultural phenomena and its social problems are analyzed. MercerSOC 511 Sociological Theory. Preqs: Six hours SOC and grad. standing or CI. 3(3-0) PSThe interdependence of theory and method; the major theoretical and methodologicalsystems. Examines selected cases of research in which theory and method are classicallycombined. Sawhney
SOC 512 Family Analysis. Preq: SOC 202 or equivalent. 3(3-0) F,S. Examines the basictheoretical and methodological framework in sociology within which contemporary familyresearch is conducted. Mercer
SOC (ED) 513 Community Organization and Development. Preq: SOC 202 orequivalent. 3(3—0) F. Community organization is viewed as a process of bringing aboutdesirable changes in community life. Community needs and resources are studied.Democratic processes in community action and principles of organization are stressed, alongwith techniques and procedures. Roles of lay and professional workers are analyzed. Moxley
SOC 514 Developing Societies. Preq: Six hours SOC or ANT or grad. standing. 3(3—0) S.Defines major problems posed for development sociology and explores the social barriers andtheoretical solutions for development set forth with regard to the newly-developing coun-tries. Significant past strategies reviewed and main themes in current development schemespresented. Untested strategies for the future proposed and discussed. These problems are ex-amined in their national and international contexts. Moxley
SOC 515 Deviant Behavior. Preq: Six hours SOC or ANT or grad. standing. 3(3-0) S.Topics include: the inevitability of deviance and its social utility; cross-cultural variations inappearance and behavioral cues for labeling the deviate; descriptive and explanatory ap—proaches to kinds and amounts of deviance in contemporary American society; social change,anomie and social disorganization theories; the process of stigmatization; formal and infor-mal societal responses to deviance and the deviant; social action implications.Graduate Staff
SOC (PS) 517 The Police Bureaucracy in a Democratic Society. 3(3-0) F,S. (Seepolitical science.)
SOC 523 Sociological Analysis of Agricultural Land Tenure Systems. Preq: Threehours SOC. 3(3—0) F. A systematic sociological analysis of the major agricultural and land-tenure systems of the world with emphasis on problems of US. family farm ownership andtenancy. Graduate Staff
SOC 534 Agricultural Organizations and Movements. Preqs: Three hours SOC,American history, American government or a related social science or consent of depart;ment. 3(3-0) F,S. A history of agricultural organizations and movements in the United Statesand Canada principally since 1865, emphasizing the Grange, the Farmers’ Alliance, the Pop-ulist revolt, the Farmers' Union, the Farm Bureau, the Equity societies, the NonpartisanLeague, cooperative marketing, government programs and present problems.Graduate Staff
SOC 541 Social Systems and Planned Change. Preq: Three hours SOC. 3(3—0) F,S. An ex-amination of social systems within the framework of both functional theory and conflict
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theory, with particular emphasis upon system change and the planning of social change.Marsh
SOC 555 Social Stratification. Preq: Six hours SOC. 3(3-0) F,S. The theoreticalbackground, methodological approaches, and analysis of the consequences of systems ofstratification. Emphasizes the static and dynamic qualities of stratification systems on rela-tions within and between societies. Attention to the integrative and divisive quality ofstratification as it is expressed in life styles, world views, etc. Davis
SOC 560 Racial and Cultural Contacts. Preq: Six hours SOC or CI. 3(3-0) ES. 1) Ex-amines intergroup relations as a legitimate concern of the social sciences, 2) Appraises cross-cultural data drawn from a variety of situations wherein race and ethnicity figure in asignificant manner, 3) Attempts to interpret data by delineating observable patterns, trendsand relationships. Graduate Staff
SOC 565 Sociology and General Systems Theory. Preqs: Six hours SOC, one ST course.3(3-0) F,S. Examines the basis of general systems theory and its application in thesociological fields. Emphasizes the philosophical nature of systems theory and its potentialas an alternative conceptualization to mechanistic and organismic models. Scrutinizes theunderlying basis of systems theory; cybernetics as models of change and control; learningand equilibrium; information theory as models of choice and selection; decision theory, andgame theory. Graduate Staff
SOC 570 Commitment. Preq: Six hours SOC. 3(3-0) F. The process of commitment and itsstrength are covered from several theoretical views as applicable to collective behavior,social movements, the sociology of religion, political sociology, deviance, attitudes, decisionmaking, dissonance, structural effects and other topics. An aim is to construct propositionsand testable models of the commitment process. Wimberley
SOC (EB) 574 The Economics of Population. 3(3-0) S. (See economics and business.)
SOC 590 Applied Research. Preq: SOC 202 or equivalent. 3(3—0) F,S. Studies researchprocess with emphasis upon its application to action problems. The development of researchdesign to meet action research needs is stressed. Mustian
SOC 591 Special Topics in Sociology. Preq: CI. 1-6 F,S. An examination of currentproblems organized on a lecture—discussion basis. Course content varies as changing condi-tions require new approaches to emerging problems. Graduate Staff
SOC 592 Demographic Structure and Processes. Preq: SOC 509 or equivalent. 313-0) S.Explores in depth the major demographic variables (size. composition and distribution) andbasic demographic processes (fertility, mortality and migration). Attention to theoreticaland methodological considerations as well as to current substantive knowledge. Specificcourse content varies depending upon student needs and interests. Clifford, Mustian
SPEECH-COMMUNICATION
SP 100 Foundations of Communication Theory. 3(3-0) F,S,Sum. Surveys communicationtheories in: Public Communication, Interpersonal and Organizational Communication,Theatre, Telecommunications, and Speech Science and Disorders. Demonstrates ways inwhich various areas in Speech-Communication are interrelated. Camp, Franklin, Leonard
SP 103 Introduction to the Theatre. 3(3-0) F,S. Introduces students to artistic, technical,historical, and literary areas of theatre. Work in acting, directing, design, stagecraft,lighting, costuming, make-up, theatre history, reading and evaluating plays.Martin, Russell
SP 110 Public Speaking. 3(3-0) F,S,Sum. Basic elements of oral communication.Emphasis on research skills, topic selection, speech organization, skills in speech delivery,and active listening for analysis and evaluation of speeches. Requires a minimum of fourgraded speeches in class. Staff
SP 112 Basic Principles of Interpersonal Communication. 3(3-0) F,S,Sum. Surveys in-teractive communication situations and problems. Exposes students to theories of Interper—
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sonal communication, and involves students in various activities pertinent to the under-standing ofthose theories. Leonard, Stone, Staff
SP 201 Theories of Persuasive Communication. 3(3-0) F,S. Studies ways in which com-munication influences attitudes and behavior. Examines interaction of speakers, audiences,topics, messages, and occasions as they affect construction and reception of persuasivemessages. Francesconi, Leonard, Rodgers
SP 202 Problem Solving: Group Interaction. 3(3-0) F,S,Sum. Examines communicativebehavior of members of small groups as they attempt to identify and analyze a mutualproblem, to evaluate possible ways of solving the problem, and to prepare for the implemen-tation of a selected solution. Also examines the dynamic aspects of problem solving interac-tion through the use of communicative measuring instruments. Munn
SP 203 Theory and Practice of Acting. 3(3-0) F,S. Introduction to certain contemporarytheories on acting and their practical application through classroom participation. Attentionis given to role analysis, adaptation of the voice and body to performance demands, and roledevelopment through various rehearsal activities. Russell
SP 205 Speech Improvement. 3(3 0) F,S. Basic processes of the speech production. Atten-tion given to the student's voice quality, articulation, pronunciation, and general vocal ex-pression. Speech improvement; help in recognition and reduction of excessive regionaldialect. Franklin, Parker, Schumacher
SP 211 Argumentation and Debate. 3(3-0) F,S. A study of the process of influencingopinion through the use of logical arguments. Emphasis upon analysis, briefing, evidence,reasoning, and refutation. In-class debating. Staff
SP 212 Interracial Communication. Preq: CI. 3(3-0) S. Focuses on human communicationin interracial contexts. Stresses self awareness of racial attitudes and behaviors. Involves in-dividual and group exercises and presentations. Requires one intensive weekend session.Leonard, Locke
SP 213 Oral Interpretation of Literature. Preq: SP 110. 3(3-0) S. Develops skills in selec-tion, preparation, and oral presentation of prose, drama, and poetry.Franklin, Snow, Russell
SP 214 Introduction to Radio Production. 3(1-4) F. Basic principles and techniques ofstudio operation, performing, writing, and producing for radio. Funkhouser
SP 215 Introduction to Speech Disorders. 3(3 0) F. A study of the development of normalspeech and hearing. Common speech and hearing defects; basic techniques for their preven-tion and treatment. Schumacher
SP 221 Traditional Theories of Rhetoric. 3(3-0) F. Examines the history of rhetoricaltheory from the Greek and Roman Periods through the beginnings of modern rhetoricaltheory in the early twentieth century. Emphasis on key concepts of rhetoric, their changes,and their use in various social structures. Camp, Francesconi
SP 223 Play Production. 3(3-0) F,S. Introduction to the fundamentals of scenery designand set construction and practical applications with the use of design media and shopfacilities. Participation in production activity for University Theatre presentations is re-quired. Janney
SP 224 Introduction to Television Production. 3(1-4) F. Principles of educational andcommercial television. Examines role of television in society. Emphasis on producing,directing, and programming. Funkhouser
SP 233 Introduction to Stage Lighting. 3(2-2) F. Introduces students to the fundamentalsand uses of stage lighting equipment and stage lighting design. Provides for practical ap—plication of design media and shop facilities. Requires participation in production activity forUniversity Theatre presentations. Janney
SP 298 Special Projects in Speech-Communication. Preq: SP 110. 1-3 F,S. A special pro-jects course to be utilized for guided research or experimental classes at the sophomore level,Lupic determined by instructor. Staff
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SP 301 Advanced Public Speaking. Preqs: SP 110, SP 201. 3(3—0) F,S,Sum. An advancedstudy of public speaking. Emphasis upon mature application of theories of informative andpersuasive oral discourse. Also covers ceremonial speaking. Critical analysis of studentspeeches by instructor and by class. Critical self-analysis by the student.Parker, Camp, Francesconi
SP 302 Procedures for Meetings of Organizations. 3(3-0) F,Sum. Rules and customs ofassemblies, including organization, motions; participation in and conduct of meetings;parliamentary strategy. Camp
SP 303 Stage Directing. 3(3-0) F,S. Basic theory of directing and its application totheatrical production. Includes play reading, evaluation, casting procedure, staff organization, and rehearsal planning and practices. Russell
SP 304 Survey of Broadcasting. 3(3-0) F. Examination of historical, legal, economic, andsocial aspects of broadcasting. Funkhouser
SP 312 Barriers to Organizational Communication. 3(3-0). The organizational setting inwhich communication occurs, including the behavorial basis of the communicative act, withspecial reference to the roles of perception and motivation, and communication barriers.Munn
SP 314 Advanced Radio Production. Preq: SP 214 or C1. 3(1-4) S. Radio producing,directing, script-writing, and announcing. Involves production of interviews, documentaries,and sports programs for broadcast on regional radio stations. Funkhouser
SP 315 Phonetics. 3(3—0) F,S. A study of the anatomy and movements of vocal organs,correct pronunciation; speech sounds; standards of American pronunciation; application ofthe International Phonetic Alphabet, with vocal and ear training. Franklin, Parker
SP 322 Nonverbal Communication. Preq: SP 112. 3(3-0) F. A comprehensive study oftheory and research in nonverbal communication, including: environment; space; physicalappearance; movement; eyes and facial expressions; and vocal cues. Students will design andcarry out individual and group research. Leonard, Stone
SP 323 Introduction to Scenic Design. Preq: SP 223. 3(2-2) S. Introduces aesthetics ofscenic design, elements and principles of design, theories and applications to the physicalstage in relation to the script. Provides practical applications with the use of design media inUniversity Theatre productions. Janney
SP 324 Advanced Television Production. Preq: SP 224. 3(1-4) S. Television programproduction, including script writing, directing, staging, editing and the artistic/commercialaspects of television. Individual student projects include production of several videotapes foruse on educational and commercial stations. Funkhouser
SP 325 Anatomy and Physiology of Speech. Preq: SP 215; Coreq: SP 315. 3(3-0) F.Anatomy and Physiology of the speech mechanism with emphasis on respiration, phonation,resonance, articulation and the physical and acoustical aspects of the speech process.Schumacher
SP 331 Traditional Rhetorical Criticism. Preq: SP 221. 3(3-0) S. Explores the practicaluses of traditional rhetorical theory through the analysis and criticism of oral communica—tion. Examines structures and strategies of addresses in social and historical settings.Speeches for study are selected each semester by the instructor.Camp, Francesconi, Rodgers
SP 332 Communication in Interpersonal Relationships. Preq: SP 112. 3(3-0) S. A studyof communication patterns in the development and deterioration of InterpersonalRelationships. Students will relate the theories to their own interpersonal relationships. Students will be involved in individual and group research and presentations. Leonard, Stone
SP 335 Speech and Language Development. Prcq: SP 215. 3(3-0) F. Alt. yrs. Theories oflanguage development including prelinguistic, phonological, morphological development andacquisition of syntax. Behavioral development during infancy and early childhood. Courseincludes observations of normal children in a day care setting. Schumacher



SP 345 Delayed Speech and Language Development. Preq: SP 335 3(2- 2) S. Study ofdelayed speech and language development. Focuses on: mental retardation; central nervouss\stcm and emotional disorders; hearing loss; speech deprivation; voice; stuttering; and ar-ticulation. Requires field observation. Schumacher
SP 401 Contemporary Theories of Rhetoric. 3(3-0) S. Examines the extension of the con-cept of rhetoric and the multiplication of approaches to rhetorical theorizing in the twentiethcentury. Reviews non—Aristotelian theories, the philosophical orientation of semantics andnee-classical rhetorical theorists, and explores guidelines for future theory buildingCamp, Francesconi, RodgersSP 411 Contemporary Rhetorical Criticism. Preq: SP 401. 3(3-0) F Topicsin the variousstyles and uses of public addressin the modern world with emphasis on the critical applica-tions of modern rhetorical theory. Examples of topics: the effects of mass media on com-municator and audience, the rhetoric of confrontation and power maintenance, the use ofpersuasion in public relations, ethnic rhetoric. Camp, Francesconi, Rodgers
SP 412 Advanced Interpersonal Communication: Theories and Research. Preq: SP 112.3(3-0) F. A comprehensive study of theories and research in Interpersonal Communication.Students design and carry out individual and group research. Leonard, Stone
SP 415 American Dialects. Freq: Basic knowledge of the International PhoneticAlphabet 3(3-0) F,S,Sum. A comparative study of the major regional phonetic dialects ofAmerica in their cultural and geographic context. Special emphasis on North Carolinacoastal, piedmont, and mountain speech patterns. Parker
SP 422 Interpersonal Communication: Laboratory. Preq: SP 412. Speech-Communica-tion majors only. 3(0-6) S. Experience in dyadic and small group communication situations.Emphasizes application of theories previously studied in SP 412. Leonard, Stone
SP 425 Fundamentals of Diagnostic Procedures. Preqs: SP 215, 315, 335. 3(2—2) S. Alt.yrs. Principles, procedures, materials and instrumentation utilized in evaluating articula-tion, language, voice and fluency of children and adults. Includes clinical interviewing andreport writing techniques. Schumacher
SP 490 Senior Seminar in Speech-Communication. Preq: Senior in Speech-Communication. 3(3-0) F,S. Research-oriented study of major periods, movements and per-sonalities in oral communication. Encourages student to synthesize aspects of precedingwork in speech. Staff
SP 498 Special Topics in Speech-Communication. Preq: Nine hours of speech. 1-6 F,S.Detailed investigation of topic in communication arts or sciences. Topic and mode of studydetermined by the faculty member in consultation with speech-communication head. Staff
SOIL SCIENCE
SSC 200 Soil Science. Preqs: CH 103 or 107; GY 120 recommended. 4(2-4) F,S. Fundamentals including origin, composition and classification of soils; their physical, chemical, andbiological properties; significance of these properties to soil-plant relationships and soilmanagement. For SSC students and those in allied fields. Cook, Robarge
SSC 205 Soils as a Natural Resource. Preq: CH 101 or 111. 3(2-3) F. Emphasis on soil asan important component in natural resource use and planning; characteristics and propertiesof soils as related to natural resources; impact of technological advances and soil use on en-vironmental quality. Primarily for majors in fields not closely allied with SSC. Staff
SSC (BAE) 321 Water Management. Preq: Junior standing. 4(3-3) F. (See biological andagricultural engineering.)
SSC 341 Soil Fertility and Fertilizers. Preqs: SSC 200, ES 100. 3(3-0) F. Plant nutritionand growth as related to crop fertilization; fertilization materials, their manufacture,properties and usage; fertilizer practices for a sound management program. Kamprath
SSC 342 Soil Fertility Laboratory. Coreq: SSC 341. 1(0-3) F. Applications of soil fertilityprinciples in plant growth; laboratory and greenhouse exercises in soil and plant tissuetesting; written reports of observations and their interpretation. Nicholaides
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SSC 352 Soil Classification. Preq: SSC 200. 4(2-5) S. Morphology and diagnostic proper-ties of soils; characterization of selected North Carolina soils and their placement in themodern soil classification system; practical field problem in soil identification and mapping.Field trips. Cook, Kleiss
SSC 361 Soil Resources and Land Use. Preq: SSC 200 or 205. 3(2-3) F. Factors importantto the interpretation of soils information for land use with emphasis upon soil profile proper—ties. Planning of land areas using soil maps; practical field problems in soils interpretationfor various uses. King
SSC 461 Soil Physical Properties and Plant Growth. Freq: SSC 200 or equivalent. 3(3-0)F. Study of soil physical properties and their influence upon plant growth; emphasis placedon soil solid-porosity relationships, soil water, soil temperature, soil areation and mechanicalimpedance. Principles associated with management and alteration of physical properties arealso discussed. Cassel
SSC (CS) 462 Soil-Crop Management Systems. Preqs: CS 211, 414, SSC 341, 352. 3(2-3)S. Unites principles of soil science and crop science with those of allied areas into realisticagronomic applications; practical field studies in planning and evaluation of soil and cropmanagement systems. Phillips, Fike
SSC (BAE) 471 Agricultural Water Management. Preqs: BS 100, SSC 200. 4(3-2) F. (Seebiological and agricultural engineering.)
SSC 472 Forest Soils. Preq: SSC 341, or FOR 452. 3(2-3) S. Soil as a medium for treegrowth; the relation of soil physical, chemical, and biological factors to the practice ofsilyiculture; extensive soil management in the forest and intensive soil management in forestnurseries and in seed-tree orchards; the relation of soil and site to forest genetics, ecology,pathology, and entomology. Wollum
SSC 492 Senior Seminar in Soil Science. Preq: Senior standing. 1(1 0) S. Oral presenta-tions by students on current topics in soil science; informal discussion of current topicsamong students and faculty. Cook
Selected 500-Level Courses Open To Advanced Undergraduates
SSC 501 Tropical Soils: Characteristics and Management. Preq: Six credits in SSC. 3(3-0) F. Characteristics of the tropical environment. Distribution and classification of tropicalsoils. Soil plant relationships in the tropics. Soil management systems emphasizing shiftingcultivation, flooded rice production, subsistence farming and tropical pasture management.Sanchez
SSC 511 Soil Physics. Preqs: SSC 200, PY 212. 4(3-3) F. The study of soil physical proper-ties and theory of selected instrumentation to measure them. Topics include soil solids, soilwater, air and heat. Transport processes and the energy concept of soil and water areemphasized. Cassel
SSC 520 Soil and Plant Analysis. Preqs: PY 212; CH 315; at least three soils courses in-cluding SSC 341 or Cl. 3(1-6) S. Theory and advanced principles of the utilization of chemicalinstruments to aid research on the heterogeneous systems of soils and plants. Gilliam
SSC 522 Soil Chemistry. Preqs: SSC 200, one year of general inorganic chemistry. 313-0)S. A consideration of the chemical and colloidal properties of clay and soil systems, includingion exchange and retention, soil solution reactions, solvation of clays and electrokineticproperties of clay-water systems. Weed
SSC (MB) 532 Soil Microbiology. Preqs: MB 401; CH 220 or Cl. 4(3-3) S. Soil as amedium for microbial growth, the relation of microbes to important mineral transforma—tions in soil, the importance of biological equilibrium, and significance of soil microbes to en-vironmental quality. Wollum
SSC 541 Soil Fertility. Freq: SSC 341. 3(3-0) F. Soil conditions affecting plant growth andthe chemistry of soil and fertilizer interrelationships. Factors affecting the availability ofnutrients. Methods of measuring nutrient availability. Kamprath
SSC 551 Soil Morphology, Genesis and Classification. Preqs: CY 120, SSC 200, SSC 34].3(3-0) F. Morphology: Concepts of soil horizons and soil profiles and chemical, physical and
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mineralogical parameters useful in characterizing them. Genesis: Soil-forming factors andprocesses. Classification: Historical development and present concepts of soil taxonomy withparticular reference to great soil groups as well as discussion of logical basis of soil classifica-tion. Buol
SSC 553 Soil Mineralogy. Preqs: SSC 200, SSC 311, }Y 330. 3(2-3) F. Composition, struc-ture, classification, identification, origin, occurrence, and significance of soil minerals withemphasis on primary weatherable silicates, layer silicate clays, and sesquioxides. Weed
SSC 560 Advanced Soil Management. Preqs: SSC 200, 341. 3(3-0) Sum. Studies of soilcharacteristics in the coastal plain, piedmont and mountain areas of North Carolina in-cluding several field trips. Discussion of management practices that should be associatedwith various soils for different types of enterprises. (Offered Sum. 1979 and alt. years.)Cook, Kamprath, Phillips
SSC 590 Special Problems. Preq: SSC 200. Credit Arranged. F,S. Special problems invarious phases of soils. Emphasis will be placed on review of recent and current research.Graduate Staff
STATISTICS
ST 311 Introduction to Statistics. 3(3-0) F,S,Sum. Relates general statistical concepts toeveryday life and emphasizes giving perspective to those concepts: quantitative descriptionsof populations, some sampling ideas, techniques of making inferences from samples, and theuncertainties involved in making statistical inferences. Hafley, McVay, Stines
ST (EB) 350 Economics and Business Statistics. Preqs: MA 113, EB 201 and 202 orequivalent. 3(3-0) F,S. (See economics and business.)
ST 361 Introduction to Statistics for Engineers. Preq: College algebra. 3(3-0) F,S,Sum.Statistical techniques useful to engineers and physical scientists. Includes elementaryprobability, frequency distributions, sampling variation, estimation of means and standarddeviations, confidence intervals, significance tests, elementary least squares curve fitting.Staff
ST 371 Introduction to Probability and Distribution Theory. Preq: MA 201. 2(1-2)F,S,Sum. Basic concepts of probability and distribution theory for students in the physicalsciences and engineering. Intended to provide the background necessary to begin the study ofstatistical inference and regression analysis. Manson, Quesenberry
ST 372 Introduction to Statistical Inference and Regression. Preq: ST 371. 2(1-2)F,S,Sum. Statistical inference and regression analysis including theory and applications.Point and interval estimation of population parameters. Hypothesis testing including use oft, x- and F. Simple linear regression and correlation. Introduction to multiple regression.Manson, Quesenberry
ST 421, 422 Introduction to Mathematical Statistics. (421) Preq: MA 202 or 212; (422)Preq: ST 421. 3(3-0) F,S. Elementary mathematical statistics primarily for under-graduate majors and graduate minors in statistics. Includes introduction to probability,common theoretical distributions, moments, moment generating functions, sampling dis-tributions, estimation, hypothesis testing concepts. decision theory concepts and elements ofgeneral linear model theory. Staff
ST 493 Special Topics in Statistics. Preq: CI. 1-3 F,S,Sum. Directed readings, problemsets, written and oral reports as indicated by need and interest of student. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
ST 501, 502 Basic Statistical Analysis. Preq: ST 372 or equivalent or CI. 3(3-0) F,S. Basicconcepts, random variables, distributions, statistical measures, estimation, tests ofhypotheses, the anova, elementary design and sampling, factorial experiments, multipleregression, covariance, analysis of discrete data and other topics. Primarily for statistics ma-jors and minors. Steel
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ST 507 Statistics for the Behavioral Sciences 1. 3(3-0) F. A general introduction to theuse of descriptive and inferential statistics in behavioral science research. Methods fordescribing and summarizing data are presented, followed by procedures for estimating pop-ulation parameters and testing hypotheses concerning the summarized data. Wasik
ST 508 Statistics for the Behavioral Sciences 11. Preq: ST 507 or C1. 3(3-0) S. The use ofstatistical design principles in behavioral science research is introduced. The use of astatistical model to represent the structure of data collected from a designed experiment orsurvey study is presented. Opportunities are provided for use of a computer to performanalyses of data to evaluate the proposed statistical model and to assist in post-hoc analysisprocedures. Least squares principles are used to integrate the topics of multiple linearregression analysis, the analysis of variance, and analysis of covariance. Wasik
ST 511 Experimental Statistics for Biological Sciences 1. Preq: ST 311 or grad.standing. 3(3-0) F,S. Basic concepts of statistical models and use of samples; variation,statistical measures, distributions, tests of significance, analysis of variance and elementaryexperimental design, regression and correlation, chi-square. Graduate Staff
ST 512 Experimental Statistics for Biological Sciences II. Preq: ST 511 or equivalent.3(3—0) F,S. Covariance, multiple regression, curvilinear regression, concepts of experimentaldesign, factorial experiments, confounded factorials, individual degrees of freedom and split-plot designs. Graduate Staff
ST 513 Experimental Statistics for Social Sciences I. Preq: ST 311 or grad. standing.3(3-0) F. Basic ideas of statistical inference; probability distributions, hypothesis testing, es—timation, with emphasis on applications to sample data from experiments and surveys.McVay
ST 514 Experimental Statistics for Social Sciences II. Preq: ST 513 or equivalent. 3(3-0)S. Extension of basic statistical concepts to computer handling of data from social surveys;sample designs using clustered, stratified, systematic and multi-stage selections; analysis ofvariance continued; multiple, multivariate regression. Proctor
ST 515, 516 Experimental Statistics for Engineers. Preq: ST 361 or grad. standing. 3(3-0) F,S. General statistical concepts and techniques useful to research workers in engineering,textiles, wood technology, etc. Probability distributions, measurement of precision, simpleand multiple regression, tests of significance, analysis of variance, enumeration data, and ex-perimental designs. Hader
ST 517 Applied Least Squares. Preq: ST 502 or equivalent. 3(3-0) F. Least squares es-timation and hypothesis testing procedures for linear models. Regression, analysis ofvariance and covariance is considered in a unified manner that requires no extensivemathematical background. Emphasis is on the use of the computer to apply these techniquesto experimental (including unequal cell sizes) and survey situations. Wasik
ST 519 Applied Multivariate Statistical Analysis. Preqs: ST 511 and ST 512 orequivalent. 3(3-0) S. An introduction to the use of multivariate statistical methods in theanalysis of data collected in experiments and surveys. Topics covered will include mul—tivariate analysis of variance, discriminant analysis, canonical correlation analysis and prin-cipal components analysis. The use of a computer to perform the multivariate statisticalanalysis calculations will be emphasized. Wasik, Gerig
ST 521 Statistical Theory 1. Coreqs: MA 425 or MA 405 or Cl. 3(2-2) F. Discussion of theuse of statistics as illustrated by an example pointing out the need for a probabilisticframework. The probability tools for statistics: description of discrete and absolutely con-tinuous distributions, expected values, moments, moment generating functions, transformation of random variables, marginal and conditional distributions, independence, orderstatistics, multivariate distributions, concept of random sample, derivation of many sam—pling distributions. Grandage, Bhattacharyya
ST 522 Statistical Theory II. Preq: ST 521; Coreq: MA 426 or 512. 3(2 2) S. Generalframework for statistical inference. Point estimators: biased and unbiased, minimumvariance unbiased, least mean square error, maximum likelihood and least squares,asymptotic properties. Interval estimators and tests of hypotheses: confidence intervals,
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power functions, Neyman-Pearson lemma, likelihood ratio tests, unbiasedness, efficiencyand sufficiency. Grandage, Bhattacharyya
ST 531 Design of Experiments. Preq: ST 502 or equivalent. 3(3-0) F. Review of completelyrandomized, randomized complete block and Latin square designs, and the basic concepts inthe techniques of experimental design. Designs and analysis methods in factorial experi-ments. confounded factorials, response surface methodology, change-over design, split-plotexperiments and incomplete block designs. Examples will be used to illustrate applicationand analysis of these designs. Monroe
ST 532 Introduction to Survey Sampling. Preq: MA 214 or ST 311 or equivalent. 3(3—0) S.Description of the principal steps in the planning and execution of sample surveys. Review ofactual surveys in various fields. Basic concepts of sampling and sampling methods. Practicein evaluating and designing sample surveys. Proctor, Graduate Staff
ST (MA) 541 Theory of Probability I. 3(3-0) F. (See mathematics.)
ST (MA) 542 Introduction to Stochastic Processes. Preqs: MA 405 and MA 541 or ST521. 3(3 0) S. Markov chains and Markov processes, Poisson process, birth and deathprocesses, queuing theory, renewal theory, stationary processes, Brownian motion.Wesler, Bhattacharyya
ST 552 Basic Theory of Least Squares and Variance Components. Preqs: MA 405, ST521; Corcq: ST 522. 3(2—2) S. Theory of least squares; multiple regression; analysis of varianceand covariance; experimental design models; factorial experiments; variance componentmodels. Gallant
ST (EB) 56] Intermediate Econometrics. 3(3-0) S. (See economics and business.)
ST (BMA, MA) 571 Biomathematics I. 3(3-0) F. (See biomathematics.)
ST (BMA, MA) 572 Biomathematics II. 3(3-0) S. (See biomathematics.)
ST 58! Introduction to Nonparametric Statistics. Preq: ST 522. 3(3-0) F. This course willtreat both theoretical and methodological material relevant to inference problems arisingwhen sampling is from a parent family with distribution function that is not assumed tohave a particular functional form. Most of the course will be devoted to inference problemsfor the absolutely continuous family of distributions. Boos
ST 583 Introduction to Statistical Decision Theory. Preq: ST 522. 3(3-0) F. Zero sumtwo person game and statistical inference. Bayesian methods and orthodox statistical es-timation and testing; minimax decision role; empirical Bayes procedure; Bayes sequentialdecision procedure. (Offered F 1979 and alt. years.) Bhattacharyya
ST 591 Special Problems. 1-3 F,S. Development of techniques for specialized cases, par-ticularly in connection with thesis and practical consulting problems. Graduate Staff
SOCIAL WORK
SW 203 Social Welfare in the United States. 3(3-0) F,S,Sum. Introduction to currentsocial welfare programs in the United States. Examines historical development of theseprograms including the motivations of individuals and groups which initiated them. Stu-dents visit selected programs and explore their philosophies, structures and effectiveness.
SW 205 Social Welfare Policies and Issues. Preq: SW 203. 3(3-0) F,S,Sum. Examinespolicies and issues associated with existing social welfare delivery systems and emphasizespolicy formulation and assessment of alternative strategies for establishing and meetingsocial goals. Influence of social work principles, values and practice on social welfare policiesand issues.
SW 307 Social Welfare Programs and Delivery Systems. Preq: SW 205. 3(3-0) F,S,Sum.An indepth study of major social welfare programs. Focus is on income maintenanceprograms and social services provided to the aged, families and children, handicapped adultsand minority groups. Program content and methods of service delivery explored in class andby small student teams to determine effectiveness of financial and non-financial programs.
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SW 308 Social Work Practice and Methods I. Preq: SW 307. 3(3-0) F,S. Fundamental ele-ments of an integrated approach to social work practice. Focuses on professional values,social work roles and the social work—client relationships. Skills in interviewing, data collec—tion and case recording are explored and practiced.
SW 310 Personality Development and Human Behavior. Preq: Sophomore standing.3(3-0) F,S,Sum. Knowledge of man as an individual, interacting with an ever-changing socialenvironment, continually evolving as a unique personality with individualistic combinationof capacities and mechanisms for coping.
SW 312 Social Work Practice in Health Care. For Social Work students. 3(3-0) F,S,Sum.Focus on essential practice skills and knowledge required of social workers in health caresystems. Study of multi-disciplinary team work in health care. An examination of the socialcomponents of major illnesses and disabilities, including prevention and rehabilitation. Dis-cussion of emotional, cultural, economic and social factors in health and illness. Identifica-tion of health needs of specific population groups. Goldstein
SW 405 Social Work Practice and Methods II. Preq: SW 308. 3(3-0) F,S. Examines thestrategies of study, evaluation and intervention utilized in social work practice in the begin-ning, core and ending phases of the social worker-client, problem solving relationship.
SW 406 Field Work I. Preq: or Coreq: SW 405. 6(2-16) F,S,Sum. Supervised field ex-perience in a social welfare agency or program for two full days each week. Assigned par-ticipation in an agency or program operation includes interaction with individuals, smallgroups, and agency staff. Provision for application of social work values, skills, objectivesand methods gained in class. A two hour seminar on campus each week will link social worktheory with field experience.
SW 407 Field Work II. Preq: SW 406. 6(2-16) F,S,Sum. Supervised field experience in asocial welfare agency or program for two days each week and a two hour weekly seminarenables the student to increase and refine professional social work skills and knowledge.Seminars focus on integration of content areas of the curriculum with field practice. Facultyliaison with field instructors and students on a regular basis.
SW 420 The Legal Aspects of Social Work. Preq: SW 307. Social Work students only. 3(3-0) F,S. This course explores the roles of the Social Worker in the legal field. Legal terms andprocedures and the state and federal courts systems are studied. The legal aspects of protec-tive services for children and adults, the child support laws and the juvenile justice systemare examined. Students receive experience in locating and using legal records.
SW 498 Special Topics in Social Work. Preq: Nine hours of Social Work. Social Workstudents only. 3(3-0) F,S. Independent or small group study of a Social Work practice orsocial welfare area. Topic and mode of study is determined by the faculty member. Thiscourse may occasionally be used to test new course content in specific social welfare areassuch as child welfare, income maintenance or aging. Staff
TEXTILES
T 101 Textile Concepts. Available only to first semester freshmen in Textiles. 1(0—2) F. Anintroduction to textiles including the terminology and history of the industry; the physicaland chemical processes involved in producing textile products from raw materials; theunique aesthetic, physical and chemical properties of textiles; and the utilization of textiles.Staff
T 200 Introduction to Textiles. Not open to students required to take T 101. 3(3-0) F,S.Survey of textiles including technical and economic history of the industry; physical andchemical processes involved in producing textile products from raw materials; uniqueaesthetic, physical and chemical properties of textiles and how these properties are deter-mined by raw materials and production processes; and influence of properties of textilematerials on their utilization and performance. Staff
T 203 Introduction to Polymer Chemistry. Preq: (‘H 101. 3(3-0) F,S,Sum. Lecturesemphasize: chemical constitution and properties of fiber-forming polymers; theories of fiber
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structure; relationship between the molecular structure of linear polymers and physicalproperties of natural and man-made fibers; principles and methods for producing man-madefibers; chemical behavior of natural and man-made fibers. Staff
T 211 Introduction to Fiber Science. Preq: MA 112 or 102. 3(2-2) F,S,Sum. The physicalproperties of textile raw materials are related to type of fibers and chemical structure.Typical areas are parameters used to describe textile fibers, classification in terms of qualityfactors, their reactions to moisture, stress-strain properties, method of measuring physicalproperties covered in Introduction to Polymer Chemistry and relationship between polymerstructure, fiber properties, and their utilization as single fiber composites or blends of fibers.Staff
T 220 Yarn Forming Systems. Preq: T 101 or equivalent 4(3-2) F,S,Sum. The principles ofstaple and filament yarn systems and structures. The influence of manufacturing systemsand the input materials on product characteristics. Staff
T 250 Fabric Forming Systems. Preq: MA 111 or equivalent. 3(3-0) F,S,Sum. The coursedeals with the basic forming systems including weaving, knitting and nonconventional. Fun-damentals of conversion of fibers and yarns into fabrics. Fabric design, construction and rawmaterials are considered related to properties and performance of the end product. Staff
T 301 Technology of Dyeing and Finishing. Preq: T 203. 4(3-2) F,S,Sum. A comprehen-sive course designed to familiarize the textile student with the basic principles involved andthe procedures used for the preparation, dyeing, printing, and finishing of natural and man-made fibers. Some emphasis is placed upon the chemical nature of dyes and fastness proper-ties, and the chemical nature of finishes used to impart specific end-use properties. Staff
T 305 Introduction to Color Science. Preq: Soph. standing in textiles or equivalent. 1(1-0)S. Discussion of color vision, defective color vision as it contributes to the understanding ofcolor vision. Definition of color space and detailed discussion of the measurements andtransformation of coordinates leading to the “CIE” color space. Color calculations, dif-ferences and matching. McGregor
T 401 Environmental Aspects of the Textile Industry. Preq: Senior standing. 3(3-0) S.Introduction to general environmental pollution sources and effects, occupational safety andhealth, and typical problems specific to the textile industry. Survey of natural and syntheticfiber pollution problems with case histories of successful solutions. Management techniquesfor pollution control by waste reduction, treatment, and effluent control. Safety and healthmanagement for hazards in the industry. Emerson
T 402 Introduction to the Theory and Practice of Fiber Formation. Preqs: CH 103, T203, MA 212, PY 212. 3(3-0) S. Fundamental theory of flow behavior of polymeric materialsas related to the formation of fibers by melt, dry and wet extrusion is discussed. Elementarytheories of drawing and heat setting are also analyzed. This background is then applied to in-terpret the entire fiber forming processes of representative all-synthetic and cellulosicfibers. Cuculo
T (PD) 471 Introduction to Textile Design I. 3(2-2) S. (See product design.)
T (PD) 472 Textile Design II/Internship. Preq: PD (T) 471. 3 Sum. (See product design.)
T (PD) 473 Textile Design III. Preqs: PD (T) 471, 472. 3(2-2) F. (See product design.)
T 491H Honors Seminar in Textiles. By invitation into Honors Program in Textiles. 1(1-0) F,S. A seminar on various topics in the fields of Textiles and Fiber and Polymer Science.Staff
T 493 Industrial Internship in Textiles. Preq: Jr. or sr. in good standing. 3—6 Sum. Aprofessional level work experience in any area of textiles designed to relate academic train-ing in science and technology to industrial practice. Work experience under professionalguidance. Written reports required and used as basis for grading. Registration must be ap—proved in advance by the appropriate department head. Graded S or U. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
T 500 Advanced Microscopy. Preq: CI. 3(1—4) F,S. Art and science of light and electronmicroscopy. Introduction to microradiography; theoretical and practical aspects of visibility,
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resolution and contrast. Assembly, testing and use of microscopes and accessories in describ-ing, identifying and micrographing crystalline oriented or amorphous materials, especiallythose of interest to the student. May include special projects for independent investigations.Tucker
T 501 Resinography. Preqs: T 500 and TX 460 or TC 461. 3(1-4) F,S. Structure andmorphology of resins, fibers, elastomers and composites, studied by reflected and transmit-ted light or electrons. Other methods of diffraction and spectrometry. Crystallographic andoptical properties emphasized. Graduate Staff
T 506 Color Science. Preq: Sr. in TC or grad. standing. 3(2-2) F. A thorough discussion ofcolor theory with particular emphasis on color measurement. Color and color differencecalculations. From the data of the basic color matching experiments the description of a colorspace and its transformation into the CIE color space will be followed in detail. The basis ofcolor difference calculations will be discussed. Color matches and color differences will becalculated based on experimental data obtained in the course. McGregor
TEXTILE CHEMISTRY
TC 303 Textile Chemistry I. Preq: Soph. standing or equivalent. 2(2-0) S. The physicaland chemical phenomena which occur in the preparation and finishing of textile materials.Emphasis on general principles, rather than detailed technical procedures. McGregor
TC 403, 404 Textile Chemical Technology. (403) Preqs: T 301, TC 303; Coreq: CH 223;(404) Preq: TC 403. 3(3-0) F,S. The chemistry involved in the wet processing of fibroussystems, especially dyeing, printing and finishing. Emphasizes principles and includes astudy of the various classes of dyes and their application to all important textile fibers andblends of fibers; preparatory and bleaching processes, roller printing and print formulationsfor important dye classes; nature and application of finishes for textiles. Livengood
TC 405, 406 Textile Chemical Technology Laboratory. (405) Preqs: T 301, TC 303;Coreq: TC 403. 1(0-3) F. (406) Preqs: CH 223, TC 303; Coreq: TC 404. 2(0-6) S. Designed to com-plement the subject matter of TC 403, 404 by selected laboratory and pilot plant exercises inthe application of selected important dyes and finishes to the important fiber types.Livengood
TC 412 Textile Chemical Analysis II. Preq: T 203. 3(2-3) S. Application of certain tech-niques of analysis to fibers, textile chemicals and textile processes; ultraviolet, visible and infrared spectrophotometry, chromatography, viscometry; interfacialtension; calorimetric,gravimetric and mechanical thermal analyses. Emphasis on solving problems of analysis in-volving such processes as sorption, solution, diffusion, crystallization, etc. Cates
TC 415 Textile Printing. Preq: T 301. Junior standing. 3(2-2) F. A systematic introductionto the technological aspects of the techniques used in commercial fabric printing, as a basisfor the informed design of printed fabrics. Stress is placed on the inter-relationships amongpattern design, consumer end-use and limitations or requirements of the different machinesand procedures in current practice. The laboratory activities in this course include originaldesign project work. Guion
TC (CH) 461 Introduction to Fiber-Forming Polymers. Freq: CH 223. 3(3-0) F. Lecturesemphasize: the formation and properties of fiber-forming polymers; addition and condensa—tion polymerization; theories of fiber structure, the relationship between the chemical struc—ture and physical properties of natural and man-made fibers; the production of man-madefibers. Gilbert
TC 490 Special Topics in Textile Chemistry. 1—6 F,S. Topics relate to current develop-ments in textile and polymer chemistry. Staff
TC 491 Seminar in Textile Chemistry. Preq: TC 403. 1(0-2) S. Familiarizes student withthe principal sources of textile chemistry literature and emphasizes importance of keepingabreast of developments in the field. Emphasizes fundamentals of technical writing.Reports. Lectures arranged. Staff

365



Selected 500-Leuel Courses Open To Advanced Undergraduates
TC 504 Fiber Formation Theory and Practice. Preqs: MA 301, PY 208 or C1. 3(3—0) F.Practical and theoretical analysis of the chemical and physical principles underlying the con—ventional methods of converting bulk polymer to fiber; rheology; melt, dry and wet polymerextrusion; fiber drawing; heat setting; general theory applied to unit processes. Cuculo
TC 505 Theory of Dyeing. Preq: CH 433 or Cl. 3(3-0) S. Mechanisms of dyeing. Applica-tion of thermodynamics to dyeing systems. Kinetics of diffusion in dyeing processes.McGregor
TC 561 Organic Chemistry of High Polymers. Preqs: TC (CH) 461, CH 331 or CH 431.3(3—0) S. Principles of step- and chain-growth polymerizations; copolymerization theory;homogeneous free radical polymerization; emulsion polymerization; Ziegler-Nattapolymerization; ionic polymerization. Gilbert, Theil
TC (CH) 562 Physical Chemistry of High Polymers—Bulk Properties. Preqs: CH 220or 223, CH 331 or 431. 3(3-0) F. Molecular weight; states of aggregation and their interconver-sion; rubbery, glassy and crystalline states; rubber elasticity; molecular friction; diffusionand viscosity; dynamics of network response; retardation- and relaxation-time spectra; ther-modynamics of nucleation; kinetics of crystallization. Cates, Walsh
TC (CHE) 569 Polymers, Surfactants and Colloidal Materials. 3(3-0) F. (See chemicalengineering.)
TC (CHE) 570 Radiation Chemistry and Technology of Polymeric Systems. 3(3-0) S.(See chemical engineering.)
TC 591 Special Topics in Textile Science. Preqs: Sr. or grad. standing and CI. 1-4 F,S. In-tensive treatments of selected topics in textile, polymer and fiber science. Graduate Staff
TOXICOLOGY
Selected 500-Level Courses Open To Advanced Undergraduates
TOX 510 Biochemical Toxicology. Preqs: Biochemistry, sr. standing. 3(3-0) F. Emphasisis placed on the molecular events that occur during the toxic action of xenobiotics, includingpenetration phenomena, mechanisms involved in detoxication, and the mechanisms of actionat the target site.
TOX 515 Environmental Toxicology. Preq: Two years of biology. 3(3~0) S. The nature,distribution and significance of microchemical contamination will be evaluated. Emphasiswill be placed on current, relevant problems.
TEXTILE MATERIALS AND MANAGEMENT
TX 305 Direct Fiber to Fabric Production. Preqs: T 203, PY 211 or 205; Coreq: ST 361, PY212 or 208. 2(1-2) F,S. An intermediate course providing the basis for understanding modernfabrics which are produced directly from fibers. The physical and chemical nature of localbonding and fiber entanglement will be emphasized. Viable processes for the production ofthese classes of fabrics are discussed together with the economic justification for process andproduction. George, Mohamed
TX 320 Mechanics of Spun Yarn Manufacturing Systems. Preq: T 220; Coreq: T 211.4(3-2) F,S,Sum. A study of machine-fiber interactions in spun yarn manufacturing processessuch as: blending, drafting, spinning and packaging. The course will also analyze factors af-fecting production rate and quality requirement. Staff
TX 330 Textile Measurements and Quality Control. Preqs: T 250, ST 361. 4(3-2)F,S,Sum. Principles of measuring basic physical properties of textile materials, techniquesof in-process control and evaluation of finished product quality, application to the manufac-turing sequence of statistical control charts and capability limits, aspects of samplingtheory. Staff

366



TX 341 Knitting Systems. Preq: T 250. 3(2-2) F,S,Sum. Technology of producing knittedfabrics. The range of fabric structures is reviewed, but the major emphasis is on yarnpreparation for knitting, the basic mechanics of weft and warp knitting machines, pattern-ing mechanisms, technologies of production, new developments and management of knittingoperations. Staff
TX 351 Weaving Systems. Preq: T 250. 3(2-2) F,S,Sum. Technology of producing wovenfabrics. The range of fabric structures is reviewed but the major emphasis is on yarnpreparation for weaving, the basic mechanics of looms, the technologies of production, newdevelopments and management of weaving operations. Staff
TX 370 Technical Fabric Design. Preqs: TX 341 and TX 351. 4(3-2) F,S. Technical aspectsof textile fabric design. Available technologies are reviewed; properties of the various typesof fabric, methods of reproducing aesthetic designs and means of designing fabrics tospecifications are covered. Lab consists of formal designs, analyses, testing and design pro-jects. Staff
TX 380 Management and Control of Textile Systems. Preqs: EB 201, T 250. 3(3-0) F,S.The principles and techniques of controlling the process of converting staple fibers or fila—ment yarns into industrial and consumer products as viewed from the standpoint of theprocess decision maker. Staff
TX 381 Supervision in the Textile Industries. Preqs: TX 380, PSY 200. 3(3—0) F,S. Aspecialized study of supervision as applied to the specific problems confronting the textile in-dustry. Emphasis is placed upon the role of supervisors in maintaining productivity in an at—mosphere wherein continuing and critical problems prevail. Competencies needed in super-visors in order to effectively discharge their responsibilities are emphasized. Robinson
TX 405 Non-Conventional Fabric Structures. Preq: Sr. standing and CI. 3(3-0) S. Ad-vanced study of systems for direct conversion of fiber to fabrics. The total spectrum of possible fabric structure is surveyed and classified. Current marketable structures analyzed withrespect to production technologic, economic, and property potential. Trends in direct conversion technology are discussed to provide a viable basis for participating in the evolution ofthe technology and its production. George, Mohamed
TX 420 Modern Developments in Yarn Manufacturing Systems. Preq: Sr. standing. 3(3-0) S. The newly emerging means of yarn production such as open-end, composite, self—twistand twistless forms of spinning. The preprocesses and their effects on spinning; also theafter-processes and effects of the new systems. Grady, Lord
TX 425 Textured Yarn Production and Properties. Preqs: T 211, T 220. 3(2-2) F,S. Thestructure of thermoplastic polymers in continuous filament form and their response toelevated temperatures, high velocity air flow and other methods of modification to producebulked, textured and torque type yarns. Related properties such as stress relaxation, genera-tion and control of electrostatic changes and responses to lower order tensile forces.El Shiekh, Tucker
TX 426 Long Staple and Tow Systems. Preqs: T 211, T 220. 3(2—2) F,S. Long staple yarnforming systems including the woolen, worsted, tow to top, and compact yarn systems.Emphasis on relationship of fiber structures and characteristics necessary to produce thedesired properties and performance characteristics of such yarns as woolen and worstedblends with man-made fibers, bulked yarns and carpet yarns. Staff
TX 431 Special Topics in Testing. Preq: TX 330, sr. or grad. standing. 3(2-2) S. Special ad-vanced techniques for measuring selected physical and aesthetic properties of natural andman-made textile materials; application of the physical law to technique and instrumenta-tion; interrelation of the material, method of test, instrumentation involved and theresulting physical measure. Stuckey
TX 441 Knitwear and Hosiery Manufacture. Preq: TX 370. 3(2-2) F. Complex weft knitmechanisms and their products. Hosiery, sweater strip, and full-fashioned equipment andproducts discussed with respect to quality, costing, and recent developments. Middleton
TX 442 Advanced Knitted Fabric Design. Preq: TX 370. 3(2-2) S. Complex warp- andweft-knitted structures, including flat, solid or open-work, plain or jacquard structures,
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raised and relief effects and other three-dimensional cloths, such as plush, fleece, and sliverfabrics. Technology of fabric processing, design potential and limitations, fabric aestheticsand markets. Practical fabric manufacture and analysis. Knapton, Rhodes
TX 443 Analysis of Knitting Systems and Fabric Properties. Preq: TX 341. 3(3-0) F.Studies of the mechanisms of loop formation on warp- and weft-knitting machinery, in-cluding yarn tension analysis and robbing-back theory. Simple mechanical and textile forceanalyses of linear cam systems, and their relationship to practical fabric knittability. Basicfabric geometry and the analysis of knitted fabric dimensional and mechanical properties.Knapton
TX 449 Warp Knitting Systems. Preq: TX 370. 3(2-2) S. Critical review and discussion ofproduction of warp knitted fabric principles. Aspects of warp knitting including yarns,machinery and methods of operation analyzed and discussed both individually and as a partof the total system. Fabric design, quality and costing. Staff
TX 450 Advanced Weaving. Preq: TX 351. 3(2-2) F. Alt. yrs. New developments in weav-ing machinery, weaving of specialty fabrics and organization of weaving operations.Mohamed
TX 451 Advanced Woven Fabric Design. Preq: TX 370. 3(2-2) F. Alt. yrs. Design andproduction requirements for highly specialized woven fabric structures. The laboratory ac-tivities will include a project on design from concept to final production and finishing.Mohamed
TX 460 Physical Properties of Textile Fibers. Preqs: MA 212, PY 212. 3(3-0) F,S. Thestructural, mechanical, thermal, optical, frictional and electrical properties, and the effect ofmoisture on physical and mechanical properties. Influence of these properties on utility andscope of fibers as related to performance. Staff
TX 470 Fabric Styling and Design. Preqs: Jr. 0r sr. standing and CI. 2(2-0) F,S. Basic tex-tile styling and design as influenced by aesthetic and end-use considerations. Limitationsand influence of current technology on design principles and aesthetic capabilities. Massey
TX 480 Textile Cost Control. Preqs: EB 201, one yarn and one fabric course at 300 level orbetter. 3(3-0) F,S. Cost methods applicable to textile costing with emphasis on decision-making. Interpretation of cost reports and their use in pricing and cost control. Staff
TX (EB) 482 Sales Management for Textiles. Preq: TX 380. 3(3-0) F,S. Definition andanalysis of sales management in the textile industry. Areas of control and responsibility.Analytical tools of sales management with case methods. Staff
TX 484 Management Decision Making for the Textile Firm. Preq: TX (EB) 482. 3(3-0)F,S. The economic and environmental setting within which the textile firm makes decisions,and an application of various analytical tools. quantitative and qualitative, in making thesedecisions. Strategies for implementing decisions. Dyer
TX 487 Textile Labor Management. Preq: Sri standing. 3(3—0) F,S. Labor managementproblems in the textile industry, with emphasis directed toward role of production supervi—sion in a non—union textile plant. A study of NLRB decisions and court opinions involvingtextile corporations. Powell
TX 490 Development Project in Textile Technology. Preq: Sr. standing and 2.75 GPA.Course may be taken twice provided projects are different subject matter. 2-3 F,S,Sum. In-troduction to research through experimental, theoretical and literature studies of textile andrelated problems. Staff
TX 491 Special Topics in Textiles. Preq: Sr. standing. 1-3 F,S. Special topics related tocurrent developments in the textile industry. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
TX 505 Textile Instrumentation and Control Systems. Preqs: MA 301, PY 212 and onecourse in computer science. 3(3-0) F. The theory and application of instruments and controlsystems used in modern textile plants. Basic instruments and computer systems aredescribed along with their use in process control, production control, research and develop-ment. Graduate Staff
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TX 520 Yarn Processing Dynamics. Preqs: MA 301 and CI or grad. standing. 3(2-2) F.Theoretical analysis of the dynamics and machine-fiber interactions of such functions asopening, cleaning, carding actions, fiber attenuation, ring spinning, open-end spinning, tex-turing and winding. The role of fiber placement, cohesion and lubrication on yarn processingand properties. Laboratory experiments are designed to verify the analysis discussed in thelectures. Lord, El-Shiekh
TX 530 Textile Quality Control. Preq: TX 330 or CI. 3(3-0) S. Quality control systems fortextile operations with emphasis on sampling plans for attributes and variables and on inter-pretation of data as related to identifying sources of product variability. Stuckey
TX 541 Theory and Practice of Knitted Fabric Production and Control. Preqs: TX 370and CI. 3(3-0) F. The technology and control of systems for manufacturing simple and com-plex knitted fabrics; control and monitoring of yarn feeding systems; influence of yarn,machine, finishing and fabric structure on the fabric aesthetics, physical and mechanicalproperties; optimization of fabric properties and machine productivity, including costing;problems of jacquard fabric processing and control. Knapton
TX 549 Warp Knit Engineering and Structural Design. Preq: TX 449. 3(3-0) S.Engineering analysis of tricot and raschel machinery. Design of yarn let-off and fabric take-up mechanisms. Studies of fabric production techniques and quality control systems. Theoryof production optimization and the properties of fabrics. Complex geometrical loop modelsand their application. Knapton
TX 555 Production Mechanics and Properties of Woven Fabrics. Preqs: MA 301 and CIor grad. standing. 3(2-2) S. The interrelations between the mechanics of production andmechanical properties of woven fabrics; unit operations required to prepare yarns for weav-ing and the mechanisms employed in weaving; fabric structure, geometry and mechanicalproperties; designing for specific fabric properties. Mohamed
TX 561 Mechanical and Rheological Properties of Fibrous Material. Preq: MA 301. 3(2-2) S. In-depth study of the stress-strain, bending, torsional, dynamic and rheologicalbehavior of natural and man-made fibers. Theoretical relations and advanced techniques arepresented and discussed. Fornes, Gupta
TX 562 Physical Properties of Fiber Forming, Fibers and Fibrous Structures. Preqs:MA 301, PY 208. 3(3—0) F. Experimental results and theoretical considerations of the physicalproperties of fibers and fiber forming polymers will be discussed. This will include electrical,thermal, optical, frictional and moisture properties of these materials. The influence ofchemical and molecular fine structure on these properties will be discussed.Gupta, Fornes
TX 563 Characterization of Structure of Fiber Forming Polymers. Preqs: MA 301, PY208. 3(3-0) F. Theories, experimental evidence and characterization methods of the molecularfine structure of fiber forming polymers in the solid state will be discussed. Characterizationmethods will include X—ray diffraction, microscopy, infrared, thermal, and magneticresonance. An introduction to nucleation theory of polymer systems will be presented.Gupta, Fornes
TX (EB) 585 Market Research in Textiles. Preqs: MA 405, ST 421. 3(3-0) S. A study andanalysis of the quantitative methods employed in market research in the textile industry.The function of market research and its proper orientation to management and decision-making. Dyer
TX 590 Special Projects in Textiles. Preqs: Sr. standing or grad. standing, CI. 2—3F,S,Sum. Special studies in either the major or minor field of the advanced undergraduate orgraduate student. These studies will include current problems of the industry, independentinvestigations, seminars and technical presentations, both oral and written. Graduate Staff
TX 591 Special Topics. Preq: CI. 1-4 F,S. An intensive treatment of selected topics involv-ing textile technology. Graduate Staff
TX 598 Textile Technology Seminar. Preqs: Sr. standing, CI. 2(2-0) S. Lecture and discussion of current topics relating to the textile industry. Graduate Staff
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URBAN DESIGN
Selected 500-Level Open To Advanced Undergraduates
UD 510 Theory of Urban Form. Preq: Grad. standing or advanced undergrad. standing.3(3-0) S. Survey of interdisciplinary theory of urban growth and evolution with about one-half of the class periods devoted to historical development of theory, and the other halfdevoted to contemporary quantitative models of urban form.
UD 530 Programming and Design Criteria for Community Development. Freq: Ad-vanced undergrad. or grad. standing, or C1. 3(2-1) F,S. This course is designed to reveal theprogrammatic requirements of communities in terms of density, size, physical structure andevolutionary characteristics of urban populations, and provides the designer and plannerwith estimates of the projected demand for facilities and services.
UD 590 Special Topics in Urban Design I. Preq: Fourth year standing. 1-6 F,S. Thiscourse provides a flexible means for investigation into areas of special interest related to ur-ban design, It is intended primarily to encourage independent study and research.
UNIVERSITY STUDIES
UNI 295 Special Topics in University Studies. 1-6 F,S. Detailed investigation of an in-terdisciplinary topic (or topicsl. Topic, mode of study, and design of study to be determinedby faculty member(s) and/or teaching team in consultation with the Division of UniversityStudies Curriculum Committee and with the approval of the Division Head.
UNI 301 Science and Civilization. Preq: Soph. standing. 3(3—0) F,S. An inquiry into thescientific achievement and cultural impact of three different, but interrelated, models (orparadigmsl of understanding the world and man’s place in it; the Ancient—Medieval model ofAristotle, Ptolemy and Aquinas; the 17th century model of Newtonian physics; and theemerging, but fragmentary, 20th century model based upon the “new physics" of Einstein,Planck and Heisenberg.
UNI 302 Contemporary Science and Human Values. Preq: Soph. standing. 3(3-0) F,S.Surveys of some of the revolutionary developments in 20th century science and scientificmethod, particularly in the bio—sciences and psycho-social sciences, and explores their majorintellectual consequences.
UNI 303 Man and His Environment. Preq: Soph. standing. 3(3-0) F,S. Attention is di-rected to the fundamental concepts of ecology, the impacts of technology upon the con-temporary world environment, the broad, humanistic aspects of our present environmentalproblems and the need for new institutional arrangements in both government and the uni-versity as an aid to their solution.
UNI 323 World Population and Food Prospects. Preq: Soph. standing. 3(3-0) S. An inter-disciplinary analysis of United States and world population growth in connection withnational and world food requirements and man's place in the ecology of the earth. Controver-sial proposals discussed and evaluated.
UNI 324 Alternative Futures. 3(3-0) F. An examination of possible alternative futuresocieties with stress upon the nature and likelihood of various alternatives. Special emphasisis given to the methodology and limitations of forecasting and the interaction between pres-ent and possible future technologies and human values.
UNI 325 Bio-Medical Ethics: An Interdisciplinary Inquiry. 3(3-0) F,S. An inter-disciplinary examination and appraisal of emerging ethical and social issues that are theresult of recent advanced in the bio-medical sciences. Topics will include genetic engineering,abortion, euthanasia, consent, behavior control, death, pre-natal diagnosis and bio-medicalexperimentation. Attention will focus on factual details, value questions, the interplay of“fact” and “value,” assessment of impact and questions of policy formulation.
UNI 326 Technology Assessment. 3(3-0) S. Methodological analysis of the desirable andundesirable impacts of old or new technologies as they are applied or innovated in society.Consideration is given to description and forecasting of immediate and derived effects, in-teractions, and potential irreversibilities. Students will collaborate in an assessment.
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UNI 401 The Urban Crisis. 3(3—0) F. The change from a rural to an urban society, urbanissues, the impact of technology and such resulting problems as poverty in affluence, racialtensions and changes in the environment. Controversial proposals discussed.
UNI 402 Peace and War in the Nuclear Age. 3(3-0) S. An interdisciplinary examinationof the basic cluster of issues associated with the phenomena of peace and war. Areas of in-vestigation include the nature of conflict, conflict management and resolution, aggressionand violence, defense policy and nuclear strategic issues, the role of technology, arms racesand arms control, and future prospects for world order.
UNI 490 Seminar in University Studies. 1—3 F,S. Investigation and discussion of selectedtopics of an interdisciplinary nature.
UNI 495 Special Topics in University Studies. 1-6 F,S. Examination of selected topics ofan interdisciplinary nature.
Selected 500—Level Courses Open To Advanced Undergraduates
UNI 595 Special Topics in University Studies. Preq: Grad. standing or Cl. 1-3 F,S. Ex-amination of selected topics of an interdisciplinary nature.
VETERINARY SCIENCE
VET 300 Laboratory Animal Management. Preq: Junior standing. 4(3—3) S. Designed tofamiliarize the student with the proper methods of handling, feeding, breeding, housing anddisease control of the commonly used laboratory animals (mouse, rat, guinea pig, rabbit,hamster and nonhuman primates). Humane care is stressed throughout this study.Laboratory sessions will provide the student with an opportunity to handle, care for and reara generation of one or more species during which time principles learned in lecture will be ap-plied. Moncol
VET 333 Medical Vocabulary. Preq: Jr. or sr. enrolled in the pre-veterinary program.2(2-0) S. Designed to familiarize students with a number of common medical terms throughthe use of Latin and Greek word parts and to teach pre-veterinary medical students the usesof a medical dictionary. Simmons
VET (PO) 401 Poultry Diseases. 4(3-3) S. The major infectious, noninfectious andparasitic diseases of poultry are studied with respect to economic importance, etiology,susceptibility, dissemination, symptoms and lesions. Emphasis upon practices for preven-tion, control and treatment of each disease. Staff
VET (ANS) 420 Diseases of Farm Animals. Preqs: CH 101, 103. 3(3-0) S. The pathologyof bacterial, viral, parasitic, nutritional thermal and mechanical disease processes. Batte
VET 490 Special Topics in Veterinary Science. Preq: Junior standing. 1-6 F,S. Offeredas needed to cover new or special subject matter within the scope of veterinary science at theundergraduate level. Staff
Selected 500-Level Courses Open To Advanced Undergraduates
VET (MB, P0, PHY) 552 Immunobiology. 8(3-0) S. (See poultry science.)
VET 590 Advanced Special Topics in Veterinary Science. Preq: Sr. or grad. standing orC1. 1-3 F,S. A course offered as needed to cover new or special subject matter within thescope of veterinary science at the graduate level. Graduate Staff
WOOD AND PAPER SCIENCE
WPS 101 Introduction to Wood and Paper Science. 1(1-0) F. Introduction to woodutilization in solid and fiber form, and curricula and careers in wood utilization. Staff
WPS 201 Elements of Wood. 3(2-3) S. For students not in Forest Resources. Identifica-tion, structure, properties and uses of common softwoods and hardwoods. Wood characteristics, moisture relationships and special features. Thomas
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WPS 202 Wood Structure and Properties 1. Preq: BS 100 or B0 200. 3(2—3) F. Themacrostructure and microstructure of wood. Wood structure, the physical properties anduses of several commercially important coniferous and deciduous woods. Techniques of handlens and microscope identification of wood. Wheeler
WPS 203 Wood Structure and Properties II. Preqs: WPS 202, PY 221 or PY 211. 4(3-2) S.Physical properties of wood, specific gravity relationships, wood in relation to moisture,heat, sound, light, electricity, combustion, introduction to strength properties. Hart
WPS 205 Wood Products Practicum. Preq: WPS 201 or 202. 5 Sum. Shop drawings and abill of materials are prepared for a furniture item which is then constructed and finished.Processes include grading, drying, machining, gluing, assembly and coating. All wood andwood-based materials used are prepared. Plant trips supplement the simulated factory or-der. Staff
WPS 210 Forest Products Internship. Preq: Completion of summer practicum. 1 Sum.Experience in the forest products or related industries. The student is assigned problem solv-ing in an industrial situation to gain insight of forest products technology. Students write apaper on their experience. Staff
W'PS 211 Pulp and Paper Internship. Preq: Completion of soph. year. 1(1-0) S. Ex-perience in the pulp and paper industry. The student is assigned problem solving in an in-dustrial setting to gain insight of pulp and paper technology. Students write a paper on theirexperience. Staff
WPS 220 Wood Protection. Preqs: WPS 202, CH 103. 3(2-3) S. Description of thedeterioration of wood by various agents such as fungi, insects, fire, weather, and chemicals,and the methods of protecting wood against their action. Goldstein
WPS 242 Wood Fiber Analysis. 3(2-3) S. Anatomy of wood and the relationship ofanatomical structures to physical properties. Detailed microscopic studies of wood anatomyare conducted in the laboratory. Also, intensive laboratory work in the area of fibermicroscopy with special emphasis on identification of pulped fibers from woody plants is in-cluded. Wheeler
WPS (FOR) 273 Quantitative Methods in Forest Resources. Preq: Soph. standing. 3(2-2) F,S. (See forestry.)
WPS 301 Wood Processing I. Preqs: WPS 201 or 202 and summer practicum. 3(2-2) F. Theprocesses of drying, gluing and finishing wood. Processes of reconstituting wood as fiber-board. hardboard and particleboard. Basic requirements of various procedures andmaterials. Factors in selecting production methods. Kelly
WPS 302 Wood Processing II. Preqs: WPS 201 or 203 and summer practicum. 3(2-3) S.The theories and techniques of converting raw wood into usable products by milling, veneer-ing and chipping round wood. The processing of finished lumber, dimension stock, plywoodand other wood products. Kelly
WPS 315 Introduction to Wood-Polymer Principles. Preqs: WPS 203, CH 103. 2(2-0) F.Emphasis on basic organic and polymeric terminology necessary for understanding chemicalcomponents and macrostructure of wood. Introduction to the organic functional groups usedin adhesives and finishes in wood products manufacturing. Goldstein
WPS 316 Wood-Polymer Principles. Preq: WPS 315. 3(3-0) S. Emphasis on the chemicaland physico-chemical properties of wood based on its polymeric chemical structure.Finishing and adhesive systems widely used in wood products manufacturing are describedand characteristics detailed. Goldstein
WPS 321, 322 Pulp and Paper Technology I, II. Preqs: CH 101, 107. 3(3-0) F,S. Thephysical and chemical characteristics of wood and cellulose. Chemistry and technology of themajor mechanical, chemical and semichemical processes employed in the manufacture ofpulp and paper. Processing of fibers into paper via the many commercial systems used in thepaper industry. Hitchings
WPS 331 Introduction to Wood and Pulping Chemistry. Preq: CH 220. 1(1-0) F. Topics inorganic chemistry required for a basic understanding of wood and pulping chemistry.

372



Emphasis on carbonyl groups and aliphatic and phenolic hydroxyl groups as well asstereochemistry. Gratzl
WPS 332 Wood and Pulping Chemistry. Preqs: CH 220, WPS 331 or CH 221-223. 4(3-3) S.Wood as a basic source for fibers and chemicals. Major wood components including cellulose,hemicelluloses, lignin and extractives. Emphasis on the reactions of wood components in themajor pulping and bleaching processes. Gratzl
WPS 344 Introduction to Quality Control. Preq: ST 361. 3(2-1) S. Methods used to controlquality of manufactured wood products. Control charts of variables and attributes. Accep-tance sampling techniques. Hart
WPS 350 Wood Technology Literature. Preq: Jr. standing in WST. 1(1-0) S. Introductionto scientific and trade journals by individual study of selected areas in marketing, process-ing, and utilization of wood-based materials with both oral and written reports of thefindings. Kelly
WPS 403 Paper Process Analysis. Preqs: WPS 321, 322. 3(0-6) S. Manufacture of severaltypes of papers with attention to stock preparation, sizing, filling and coloring. The finishedproducts are tested physically and chemically and evaluated. Hitchings
WPS 411, 412 Pulp and Paper Unit Processes I and II. Preqs: CHE 301 and 302. 3(3—0)F,S. The principles of the design, construction and operation of process and auxiliary equip—ment employed in the pulp and paper industry. Processes include pulping, recovery, pollu—tion reduction, recycling, fiber sources other than wood, papermaking, power (steam andelectric) generation and utilization. Staff
WPS 413 Paper Properties and Additives. Preq: Sr. standing. 3(1-6) F. Physical,chemical, and microscopical testing of commercial papers; identification and evaluation ofdyestuffs and color matching; nature and use of chemical additives in papermaking. Olf
WPS (FOR) 423 Engineering Applications in Forest Resources. Preq: Jr. standing. 3(2-3) F. (See forestry.)
WPS 434 Wood Operation. Preqs: WPS 301, 302. 3(2-3) F. Organization of manufacturingplants producing wood products, including company organization, plant layout, productionplanning and control. Analysis of typical manufacturing operations processes, equipment,size and product specification. The organization and operation of wood products markets.Staff
WPS 441 Introduction to Wood Mechanics. Preqs: MA 212, PY 221 or 211. 3(3-0) F.Strength and related properties of commercial woods; standard ASTM strength tests;toughness; timber fastening; design of columns; simple, laminated and box beams; trussesand arches. Pearson
WPS 442 Wood Mechanics and Design. Preq: CE 211 or WPS 441. 3(2-3) S. Wood as anengineering material. Topics include—generalized Hooke’s law for orthotropic bodies and theeffect of orientation of applied forces relative to the axes of symmetry; mechanical propertiesof wood as affected by its cellular structure; influence of defects, moisture, temperature andduration of load; visual and mechanical grading; derivation of working stresses; gluedlaminated construction; structural plywood; design of wooden members. Pearson
WPS 450 Wood Industry Case Studies. Preq: Sr. standing in WST. 2(1-3) S. Presentationof relevant wood industry problems involving material selection, process selection andmanagerial techniques for solution by the student. Staff
WPS 461 Paper Converting. Preq: Jr. standing. 1(1-0) S. The principal processes by whichpaper and paperboard are fabricated into products. Staff
WPS 463 Plant Inspections. Preq: Sr. standing in Pulp and Paper. 1(0-3) S. One-week in-spection trips of representative manufacturers of pulp and paper and papermaking equip—ment. Hitchings
WPS 471 Pulping Process Analysis. Preq: WPS 321. 3(1-6) F. Predominately a laboratorycourse concerned with preparation and evaluation of different types of wood pulp. The woodraw material is varied each year to study the principal pulp and bleaching variables and
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evaluate these critically. Students are organized in groups and encouraged to allocate time asnecessary for experimental work. Hitchings
WPS 481 Pulping Processes and Products. Preqs: WPS 202, CH 103. 2(2-0) S. Technologyand economics of pulp products and by-products, including: paper and paperboard, con-tainers and boxes, structural boards, molded and laminated products, cellulose fibers andfilms, cellulose derivatives and silvichemicals. Staff
WPS (EB) 485 Management Development Seminar. Preq: EB 201 or 212. This coursemay not be used for credit toward an economics minor for any graduate degree. 3(3-0) S. (Seeeconomics.)
WPS 491 Senior Problems in Wood and Paper Science. 1-4 Arr. Management ortechnology problems selected with faculty approval. Staff
Selected 500—Leuel Courses Open To Advanced Undergraduates
WPS 513 Tropical Woods. Preqs: WPS 203, 301. 2(1-3) F. Structure, identification,properties, characteristics and use of tropical woods, especially those used in plywood andfurniture. Wheeler
WPS 521, 522 Chemistry of Wood and Wood Products. Preqs: CH 315, CH 331, WPS 202,PY 212. 3(2-3) F,S. Fundamental chemistry and physics of wood and wood components; pulp-ing principles, electrical and thermal properties. Graduate Staff
WPS 525 Pollution Abatement in Forest Products Industries. Preq: Grad. or advancedundergrad. standing in science or engineering curricula. 3(3-0) S. Pollution sources, inplantcontrol and treatment of water and air pollution in forest products with concentration on thepulp and paper industry. Staff
WPS 533 Advanced Wood Anatomy. Preq: WPS 202 or Cl. 3(1—6) Alt. S. Fundamentalwood anatomy and cell wall ultrastructure. Laboratory techniques for light and electronmicroscopic studies of wood. Thomas
WPS 540 . Wood Composites. Preqs: WPS 441; grad. or advanced undergrad. standing. 3(3~0) Alt. S. This course is designed to acquaint advanced undergraduate and graduate studentswith the rapidly expanding field of wood composites. Production processes for particleboard,plywood, hardboard, fiberboard, and other wood composites are presented. Elastic theory forthe stiffness, strength, and buckling resistance of composites will be developed. Testprocedures for determining mechanical properties and design procedures for gluedlaminated members, panel products, and built—up members, including 1- and box-beams,stressed-skin panels and sandwich panels, will be outlined. Graduate Staff
WPS 560 Advanced Pulp and Paper Process Analysis. Preqs: WPS 321 and 322. 3(3-0) S.Design and analysis of pulp and paper mill processes; process control applications in pulping,chemical recovery, bleaching and papermaking; principles of pulp mill chemical and energyrecovery; and new alkaline pulping recovery technology. Staff
WPS 591 Wood and Paper Science Problems. Freq: Sr. 0r grad. standing. CreditsArranged. Assigned to selected problems in the field of silviculture, logging, lumbermanufacturing, pulp technology or forest management. Graduate Staff
WPS 599 Methods of Research in Wood and Paper Science. Preq: Advanced undergrad.or grad. standing. Credit Arranged. Research procedures, problem outlines, presentation ofresults; consideration of selected studies by forest research organizations; sample plot tech-niques. Graduate Staff
ZOOLOGY
20 201 General Zoology. Preqs: BS 100 or 105. 4(3—3) F,S,Sum. The biology of the majorgroups of animals, with emphasis on general structural plans and diversity, reproductiondevelopment, ecology, behavior and evolution. G. Miller
Z0 202 Invertebrate Zoology. Preq: BS 100. 4(3-3) F,S. The biology and classification ofinvertebrate animals, especially types commonly encountered and those that illustratezoological principles. Primarily for zoology and wildlife biology majors. Bradbury
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Z0 203 Vertebrate Zoology. Preq: BS 100 or B0 200. 4(3-3) F,S. The biology of the ver-tebrates; their adaptations and evolutionary history. Comparative physiological, develop-mental, behavioral and anatomical studies. Primarily for zoology and wildlife biology ma-jors. Martof
Z0 212 Basic Anatomy and Physiology. Preq: BS 100 (only free elective credit allowedfor students majoring in biological sciences, zoology, conservation and wildlife biology). 4(3—3) F. Major emphasis on the structure and function of the muscular, skeletal, circulatory andnervous systems. Grant
Z0 221 Conservation of Natural Resources. 3(3-0) F,S,Sum. The importance of naturalresources to man and the part they play in his environment. The physical, biological andecological principles underlying natural resource conservation with attention to thebiological consequences of overexploitation and environmental pollution. Barkalow
20 315 General Parasitology. Preq: Z0 201 or 202. 3(2-3) S. To gain a knowledge and ap-preciation of the life history, pathology and control of some common parasites. G. Miller
ZO 323 Comparative Anatomy. Preqs: Z0 201, Jr. standing. 4(2-4) F,S. A comparativemorphology of vertebrates demonstrating the interrelationships of the organ system of thevarious groups. Staff
Z0 345 Histology. Preq: Z0 323 or 203. 4(2-4) F. The microscopic anatomy of animaltissues. Muse
Z0 353 Wildlife Management. Preq: BS 100. 3(3—0) F,S. Describes historical developmentfrom empirical practices to the scientific American system. The principles of management,protection, and conservation of those warm-blooded vertebrates of aesthetic, sport or foodvalues in urban, rural and wilderness areas. Barkalow
Z0 (BO) 360 Introduction to Ecology. Preq: A 200 level biology course. 4(3-3) F,S, Sum.(See botany.)
ZO 361 Vertebrate Embryology. Preq: Z0 323 or 203. 4(3-3) S. Fundamental principlesthat apply to the embryonic development of vertebrates. Roberts
Z0 400 Biological Basis of Man’s Environment. Preq: Jr. standing. 3(3-0) S. Man’s im-pact on the environment and the biological laws that govern the consequences in terms ofpopulation growth, pollution, and ecology. Staff
Z0 (BO) 414 Cell Biology. Preqs: CH 223, PY 212, Z0 201 or 203. 3(3-0) F. The chemicaland physical bases of cellular structure and function with emphasis on methods and inter—pretations. Roberts
Z0 415 Cellular and Animal Physiology Laboratory. Coreq: Z0 414 or Z0 421. 2(0—5)F,S. An introduction to physiological techniques and experimentation. Laboratory experi-ments include studies of cells and examination of the functions of vertebrate organ systems.Smith
Z0 420 Fishery Science. Preqs: Z0 201 or 203, Z0 360. 3(2-2) F. The science of fisherybiology: life history and biology of important game and commercial fishes, fishing methods,age and growth analysis, survey of fishery resources, tagging studies, population estimationsand pollution studies. Hassler, Huish
Z0 421 Vertebrate Physiology. Preqs: CH 223, PY 212, Z0 201 or 203. 3(3-0) F,S. A com-prehensive study of the processes involved in the function of specialized cells, tissues andorgan systems of vertebrates. Emphasis is on the study of mammalian systems.Smith, Underwood
Z0 (ENT) 425 General Entomology. Preq: Z0 201 or equivalent. 3(2—3) F,Sum. (Seeentomology.)
Z0 441 Ichthyology. Preqs: Z0 201 or 203; jr. standing. 3(3-0) S. A study of the origin,evolution, and classification of fishes. Detailed information is presented on the biology, lifehistory, ecology, and economics of selected species. Hassler
Z0 442 Ichthyology Laboratory. Freq: Z0 201 or 203; Coreqs: Z0 441; jr. standing. 1(0-3)S. Concerned with methods of collecting and preserving fish for scientific use. Provides the
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student with the basic background to identify and classify fish. The student also becomesfamiliar with fish distribution and ecology. Hassler
Z0 490 Special Topics in Zoology. Preq: Jr. standing. 3(2—1).
Selected 500-Level Courses Open To Advanced Undergraduates
lo 501 Ornithology. Preqs: ZO 323 or 203, ZO 421. 3(2-3) F,S. The biology of birds:systematics, physiology, life histories, ecology and behavior. Quay
ZO 510 Adaptive Behavior of Animals. Preq: ZO 421 or C1. 4(3-3) F. The comparativestudy of animal behavior including a treatment of physiological mechanisms and adaptivesignificance. Both invertebrates and vertebrates are studied. Whitsett
ZO (PHY) 513 Comparative Physiology. Preq: Z0 421 or Cl. 4(3-3) S. A comparativestudy of the organ systems of vertebrates and the physiological processes involved in main—taining the homeostatic state. The various compensatory mechanisms employed during en-vironmental stress are included. Underwood
Z0 515 Growth and Reproduction of Fishes. Preqs. or coreqs: GN 411, ZO 420, 421, 441.3(2—3) S. The biology of fishes: physiology, anatomy, pathology, behavior and genetics. Thiscourse is designed especially for graduate students in fisheries. Several trips to researchlaboratories are taken. (Offered S 1979 and alt. years.) Huish
ZO 517 Population Ecology. Preqs: ZO (BO) 360 and ST 511 or equivalent. 3(3-0) S. Thedynamics of natural populations. Current work, theories and problems dealing with popula-tion growth, fluctuation, limitation and patterns of dispersion, the ecological niche, foodchains and energy flow. Emphasis on methods of study. Hayne
Z0 519 Limnology. Preq: ZO (BO) 360 or equivalent. 4(3-3) F. A study of inland waters.Lectures dealing with physical, chemical and biological factors that affect freshwaterorganisms. General principles are illustrated in the laboratory and on field trips. Mozley
20 (PO) 524 Comparative Endocrinology. 4(3-3) S. (See poultry science.)
Z0 (MSE) 529 Biological Oceanography. Preq: Z0 (B0) 360 or CI. 3(3-0) F. A com-prehensive course stressing the dynamic interrelationships between organisms of the seaand their physical and chemical environment. The latter part of the course will examine fun-damental concepts in biological oceanography and will particularly stress experimentalmethods. J. M. Miller
20 (GN) 532 Biological Effects of Radiations. 3(3—0) S. (See genetics.)
ZO (GN) 540 Evolution. 3(3—0) F. (See genetics.)
Z0 542 Herpetology. Preqs: ZO 323 or 203, ZO 421. 3(2—3) S. The biology of the amphibiansand reptiles: systematics, life history, anatomy, behavior, physiology and ecology. Martof
Z0 544 Mammalogy. Preqs: ZO 323 or Z0 203, CI. 3(2—3) S. The classification, identifica-tion and ecology of the major groups of mammals. Barkalow
Z0 (GN) 550 Experimental Evolution. 3(3—0) F. (See genetics.)
ZO 553 Principles of Wildlife Science. Preq: ZO (BO) 360. 3(2-3) F. The principles ofwildlife management and their application are studied in the laboratory and in the field.Doerr
20 554 Wildlife Field Studies. Preqs: ZO 553, ST 311; CI. 3(2—3) S. Field application ofmethods for studying vertebrate wildlife populations; sampling methods, data gathering,analysis, and interpretation of results are practiced. Participation in field laboratories andone or two weekend field trips is required. Doerr
Z0 (MB) 555 Protozoology. Preq: CI. 4(2-6) S. The biology of the Protozoa: lectures in—clude morphology, physiology, ecology, genetics, reproduction, evolution, systematics andlife-cycles of both free-living and parasitic taxa; laboratory will stress recognition of selectedforms and demonstrate techniques used to prepare specimens for microscopic examination.Bradbury
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Z0 (BO) 560 Principles of Ecology. Preq: Three semesters of college-level biologycourses. 4(3-3) F. A consideration of the principles of ecology at the graduate level. Each ofthe major subject areas of ecology is developed in sufficient depth to provide a factual andphilosophical framework for the understanding of ecology. Graduate Staff
Z0 (PHY, ENT) 575 Physiology of Invertebrates. 3(3-0) S. (See physiology.)
Z0 581 Helminthology. Preqs: Z0 323 or 203, Z0 315 or equivalent. 4(2-4) F. The study ofthe morphology, biology and control of the parasitic helminths. G. C. Miller
ZO (ENT) 582 Medical and Veterinary Entomology. 3(2-3) S. (See entomology.)
ZO 590 Special Studies. Preqs: Twelve hours Z0, CI. Credits Arranged. F‘,S. A directedindividual investigation of a particular problem in zoology, accompanied by a review of thepertinent literature. A maximum of three hours is allowed toward the master’s degree.Graduate Staff
Z0 592 Topical Problems. Preq: CI. 1—3 F,S. Organized, formal lectures and discussion ofa special topic. Graduate Staff

Students are important at North Carolina State University. The resources and energiesfocused on making students ’ academic and extracurricular experience highly successful rankamong the best.
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Winning athletics teams nearly a score ofcompetitive sports have the enthusiastic sup-port ofN Ct State students, alumni and friends.
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University Government
The government of North Carolina State University is set forth in the Statutes of NorthCarolina, in The Code adopted by the Board of Governors of the University of North Carolinaand in the Bylaws of the General Faculty of North Carolina State University. The delegations of authority include the President of the University of North Carolina, the Chancellorof North Carolina State University, the General Faculty and the several school deans andfaculties of North Carolina State University. The General Faculty includes all members ofthe University’s teaching force including instructors and all general administrative officersof the insitution. The delineations of authority are too complex to be detailed here.
BOARD OF TRUSTEES
NORTH CAROLINA STATE UNIVERSITY
Walter L. Smith, Chairman, CharlotteGrover A. Gore, Vice Chairman, SouthportMary Virginia McFadyen, Secretary, RaefordWilliam Simpson, Assistant Secretary, RaleighRobert J. Brown, High PointMarcus B. Crotts, Winston SalemC. A. Dillon Jr., RaleighRoy H. Park, Ithaca, NY.Philip H. Pitts, MorgantonDr. John W. Pou, GreenvilleZeno Ratcliff Jr., PantegoLexie L. Ray, BurlingtonGeorge M. Wood, CamdenC. Thomas Hendrickson, er officio
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BOARD OF GOVERNORS
THE UNIVERSITY OF NORTHCAROLINA
William A. Johnson, ChairmanMrs. Howard Holderness, Vice ChairmanE. B. Turner, Sr (-11 fIII‘I/
Class of 107.9Mrs. Kathleen R. Crosby, CharlotteDr. Hugh S. Daniel Jr., \VaynesvilleWilliam A. Dees Jr., GoldsboroJacob H. Froelich Jr., High PointWilliam A. Johnson, LillingtonRobert L. ”Roddy" Jones, RaleighE. B. Turner, LumbertonMrs. George D. Wilson, Fayetteville
Class ofHugh Cannon, RaleighPhilip G. Carson, AshevilleT. Worth Coltrane, AsheboroLuther H. Hodges Jr., CharlotteMrs. Hugh Morton, LinvilleGeorge Watts Hill, DurhamDavid J. Whichard II, Greenville
Class of ISM/2'Irwin Bellx, CharlotteWayne Corpening, Winston SalemDaniel C. Gunter, GastoniaMrs. Howard Holderness, GreensboroJohn R. Jordan Jr., RaleighJ. Aaron Prevost, HazelwoodLouis T. Randolph, WashingtonHarley Shuford Jr., Hickory
Class of [9&5F. P. Bodenheimer, RaleighLaurence A. Cobb, CharlotteCharles Z. Flack Jr., Forest CityJames E. Holmes, Winston-SalemMrs. John L. McCain, WilsonReginald McCoy, LaurinburgWilliam D. Mills, SwansboroMaceo A. Sloan, Durham
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Teaching and Professional Faculty
Angelo Rudy Abbate, Assoc. Prof. of Design. B.F.A.,Pratt Inst; M.L.A., Univ. of Penn.Charlie Frank Abrams Jr., Assoc. Prof. of Bio. & Agri.Eng. B.S., M.S., Ph.D., N. C. State Univ.David Arthur Adams, Adj. Assoc. Prof. of For. B.S.,M.S., Ph.D., N.C. State Univ.Danzel Morton Jr., Assoc. Prof. of Food Sci. B.A.Albion College; M.S., Univ. of Mich.; Ph.D., Univ. ofMinn.Marjorie S. Adams, Ext. Spec. in Creative Crafts, Agri.Ext. Serv. B.S., Univ. of N. C. at Greensboro; M.S.,Purdue Univ.Donald Brant Adcack, Asst. Dir. of Music. B.S., EastCarolina Univ.; M.A., Columbia Univ.ELsayed M. Afify, Assoc. Prof. of Mech. & Aero. Eng.B.S.M.E., M.S.M.E., Univ. of Alexandria; Ph.D.,Univ. of Mich.VictorHugo Agreda, Res. Asst. Chem. Eng/ERSD. B.S.,M.S., N. C. State Univ.Jane Maureen Aitchison, Ext. Spec. of Food & Nutr. Con-serv., Agri. Ext. Serv. B.S., M.S., Univ. of Calif. atDavisRuth Ayendez Alder, Asst. Prof. of For. Lang. & Lit.B.M., Westminster Choir College; Ph.D., Univ. ofPitts.Merritt James Aldrich, Assoc. Prof. of Geol. A.B.,Dickinson College; M.S., Lehigh Univ.; Ph.D., Univ.of New Mexico.Syed Hyder Ali, Asst. Ref. Lib. B.S., Andhra PradeshAgri. Univ.; M.S., Univ. of Del.; M.L.S., Pratt In. t.Brenda Foster Allen, Coord. of The Learning Asst. Ctr.B.S., Va. State College; M.S., N.C. State Univ.Patricia L. Allen, Res. Asst. & Teaching Tech. of Zoology.B.A., M.S., Univ. of Tenn.Steven G. Allen, Asst. Prof. of Econ. & Bus. B.A., M.A.,Mich. State Univ.; Ph.D., Harvard Univ.James Glenn Allgood, Ext. Assoc. Prof. of Econ. B.S.,M.S., N. C. State Univ.Beecher Carl Allison, West. Area Live. Spec, An. Sci.B.S., M.S., N. C. State Univ.Richard C. Allison, Ext. For. Res. Spec. B.S., M.E., Penn.State Univ.Silvia Gonzalez-Quendo Alonso, Asst. Prof. of For. Lang.& Lit. B.S., Escuela de Maestros Primarios; M.A.,Ph.D., Univ. of N.C. at Chapel Hill.Raul Eduardo Alvarez, Assoc. Prof. of Indus. Eng. Dipl.in C.E., Univ. of Buenos Aires; M.S., N. C. StateUniv.Charles Michael Amato, Asst. Football Coach. B.S.,M.Ed., N. C. State Univ.John Thomas Ambrose, Asst. Prof. of Entom. B.A.,George Mason College, Univ. of Virginia; M.S.,Ph.D., Cornell Univ.Michael Amein, Prof. of Civil Eng. B.S., Stanford Univ.;M.S., Ph.D., Cornell Univ.Charles Eugene Anderson, Prof. of Bot. B.S., M.S.,Ph.D., Purdue Univ.Charles Noel Anderson, Asst. Prof. of Math. B.E.E.,M.E., N.C. State Univ.Damd P. Anderson, Musician-in-Residence. B.M., NorthTexas State Univ.John R. Anderson Jr., Asst. Prof. Crop Sci. B.S., M.S.,N.C. State Univ.; Ph.D., Univ. of III.Griffin Y. Anderson, Adj. Asst. Prof. of Mech. & Aero.Eng. B.S., M.S., Mass. Inst. of Tech.Norman Dean Anderson, Prof. of Sci. Ed. A.B., M.A.,Univ. of Iowa; Ph.D., Ohio State Univ.James Edward Andrews Jr.. Adj. Instructor of ElectricalEngr. B.E.E., Univ. of Delaware; M.E.E., NorthCarolina State Univ.John Carl Andrews, Asst. Dir. of Thompson Theatre.B.A., Purdue Univ.

Walter Glenn Andrews, Ext. Prof. of Poul. Sci. & Dist.Ext. Chrm. B.S., N. C. State Univ.; M.S., Ed.D., Cor-nell Univ.Judy SchaafAnhorn, Asst. Prof. of Engl. B.A., RiceUniv.; M.A., Columbia Univ.; Ph.D., Yale Univ.Charles S. Apperson, Asst. Prof. of Entom. A.B., M.S.,Humboldt State College; Ph.D., Univ. of Calif atRiverside.Jay Lawrence Apple, Prof. of Plant Path. & Gen. andAssoc. Dir. for Res, Intnat'l Prog. B.S., M.S., Ph.D.,N.C. State Univ.Carter Michael Armstrong, Asst. Prof. of Phys. A.B.,Rutgers Univ.; Ph.D, Univ. of Maryland.Ernest Stokes Armstrong Jr., Adj. Assoc Prof. of Mech.& Aero. Eng. B.S., M.S., Clemson Univ.; Ph.D., N.C.State Univ.Frank BradleyArmstrong, Univ. Prof. of Biochem., Gen.,& Microbio. B S., M.A., Uni\. of Texas; Ph.D., Univ.of Calif. at BerkeleyWilliam DzvzglitArnzstrong, Asst. Prof. of Ani. Sci. B.S.,Murray State Unit, M.S., Ph.D., Purdue Unv.Salya Pal Singh Arya, Assoc. Prof. of Geosci. B.Sc.,Meerut College (India); B.E., M.E., Univ. of Roorkee;Ph.D., Colorado State Univ.David Daniel Auerbaeh, Asst. Prof. of Phil. B.S., CityCollege of New York; Ph.D., Mass. Inst. of Tech.Leonard William Aurand, Prof. of Food Sci. & Biochem.B.S., Penn. State College; M.S., Univ. of N. Hamp.Ph.D., Penn. State Univ.Willard Timothy Austin Asst. Prof. of Soc. &Anth. B.A., M.S., Florida State Univ.; Ph.D., Univ. ofGeorgia.Charles Wilson Averre 1]], Prof. of Plant Path. B.S.,M.S., N.C. State Univ.; Ph.D., Purdue Univ.Richard Charles Artell, Prof. of Entom. B.S., M.S., StateUniv. of New York at Albany; Ph.D., Cornell Univ.Robert Aycock, Prof. & Head of Plant Path. & Prof. ofHort. Sci. B.S., La. State Univ.; M.S., Ph.D., N.C.State Univ.Mahmoud Anmz Ayoub, Assoc. Prof. of Ind. Eng. B.S.,Cairo Univ.; M.S., Ph.D., Texas Tech. Univ.Willard Farrington Babcock. Prof. of Civil Eng. S.B.,S.M., Mass. Inst. of Tech.Walter Debele Bach Jr., Adj. Asst. Prof. of Meteorol.B.S., Georgia Inst. of Tech.; M.S., Ph.D., Univ. ofOkla.Joel: S. Bachelor, Asst. Prof. of Entom. B.A., MiamiUniv.; M.S., Ph.D., Univ. of Florida.Delmar Wayne Bachert, Ext. For. Res. Spec. B.S.Ed.,Millersville State College; M.S.Ed., N. 111. Univ.Michael Edward Bachman, Counselor. B.A., M.S., StateUniv. of New York.Henry Merritt Baddley Jr., Inst. in Aero. Stud. B.S.,Austin Peay State College; B.S., Univ. of Wash.;M.S., Univ. of Okla.James- Ronald Bailey, Assoc. Prof. of Mech. & Aero Eng.B.S., M.S., N.C. State Univ.; Ph.D., Inst. of Sound &Vib. Res, Univ. of Southampton, England.John Albert Bailey, Prof. of Mech. & Aero. Eng. B.Sc.,Ph.D., Univ. College of Swansea.Barbara Joan Hurst Bames, Assoc. Prof. of Engl. B.A.,M.A., Univ. of Okla.; Ph.D., Ohio Univ.Jack Vernon Baird, Ext. Prof. & Spec-in Charge, Soil Sci.B.Sc., M.Sc., Univ. of Neb.; Ph.D., Washington StateUniv.James R. Baker, Assoc. Prof. of Entom. B.S., M 8., NCState Univ.; Ph.D., Univ. of Kansas.Michael W. Baker, Res. Asst. in Crop Sci. B.S., N.C. StateUniv.Walter Donald Baker, Adj. Inst. in Zool. B.S., M.S., N.C.State Univ.Luther D. Baldwin, Agri. Ext. Agent.
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Arthur Cecil Ball. Environ. Health Phys. B.S., N.C. StateUniv.Brenda (‘onibs Ball Adj. Assoc. Prof. of Psych. B.A.,M.Ed., Ph.D., Univ. of N.C. at Chapel Hill.Dtli’lll Sta/ford Ball Assoc. Prof. of Econ B.S., Ph.D.,Univ. of N.C. at Chapel Hill.Hershell Ray BiillJr., Assoc Prof. of Food Sci. B.S., M.S.,Texas A & M Univ.; Ph.D., Univ. of Missouri.Russell Ballard. Dir. of the For. Pert. Coop. B.Agr.Sci.,M.Agr.Sc., Massey Univ.; Ph.D., Univ of Florida.Walter Elnur Ballinyer. Prof. of Hort. Sci. Dept.Teach Coord. B.S, Rutgers Univ.; M..Sc Ph.D.,Michigan State Univ.Jamm- Ralph Balliiiyton Jr. Asst. Prof. of Hort. Sci. B.S.,M S., Clemson Univ.; Ph.D., NC. State Univ.Albert Alexander Banadyya, Ext. Prof. of Hort. Sci. & InCharge of Hort. Ext. B.S., M.S., NC. State Univ.;Ph.D., Univ. of Wis.James Roderick Banker Assoc. Prof. of History. B A.,Taylor Univ., M.A., Boston Univ.; Ph.D., Univ. ofRochester.William John Btll't‘llll/ Prof. of Elect. Eng. B.S., OregonState College; E.E., Ph.D., Stanford Univ.Aldus (‘ortez Barefoot Jr. Head of Div. of Univ. Studies& Univ. Coord, Environ. Studies & Prof. of Wood &Paper Sci. & Univ Studies 8.8., M. Wood Tech.,N C State Univ.; D.F., Duke Univ.Frederick St'liPllt‘h' Barkalow Jr Prof of Zool. & For.B.S.. Georgia Inst. of Tech.; M.S., Ph.D., Univ. ofMichJanus Albtl'l Barker, Adj. Asst. Prof. of For. B.S.F.,M S.P., Univ. of Florida; Ph.D., N C State Univ.James C Brirklr, Ext. Asst. Prof. of Biol. & Agri Eng.B.S., M.S., Ph.D., Univ. of Tenn.Kenneth Reta Barker. Prof of Plant Path. 35., M.S.,N.C. State Univ.; Ph.D., Univ. of Wis.Bobby Diii-ul Barnes. Asst. Prof of Civ. Eng. B.S C.E.,NC State Univ.; M.S.C.E., Mass. Inst. of Tech.;Ph.D., Purdue UnivDonal/l Warren Barnes Jr, Asst Prof. of Arch A.B .Mercer Univ.; M.Arch., Univ. of Calif. at Berkeley;Ph.D., Texas A M UnivRonald L. Baron, Adj. Prof of Poul Sci. B.S., M.S., N C.State Univ.; Ph.D., Univ. of Wis.Anthony J Barr Adj. Asst. Prof. of Stat. BS, M.S.,N.C. State Univ.Gtrald William Barram, Inst in Engl. B.A., DuquesneUniv” M A, Univ. of Pitts.Elliott Ray Barrio/i, Prof. of Ani. Sci. B.S., Okla. A & MCollege; M.S., Ph.D., Purdue Univ.thryt Timothy Barthalmiis Assoc. Prof. of Zool. B.S.,Bloomsburg State College; M.S., Ph.D., Penn. StateUniv.Charles Lincoln Barton. Recruiter for Text. B.S., NC.State Univ,Dllt‘lll W. Basilio/it Assoc. Dir. for Prog. in Alumni RelB.A., N. C. State Univ.Pi ter Batchtlor. Prof. of Urban Design. B.Arch., Univ. ofBritish Columbia; M.Arch., M.City Planning, Univ.of Penn.Sabhash K. Batra, Assoc. Prof. of Textile Mat. & Mgmt.B.S., Delhi Univ.; S.M., Mass. Inst. of Tech.; Ph.D.,Rensselaer Polytech. Inst.Edward Guy Butte. Prof. of Vet. Sci. & Ani. Sci. B.S.,M.S., D.V.M., Texas A & M Univ.Edward L. Battisle. Adj. Assoc. Prof. of Stat. B.S., Ill.State Univ.; M.S., Ph.D., N.C. State Univ.Genrae Oates Barton. Inst. & Asst. to the Head of Mech.& Aero. Eng. B.S.M E., N. C. State UnivBilly Joe Bantam, Inst. in Mil. Sci. B.G.S., Univ. of Neb.at Omaha; M.E., N C State Univ.Gerald Robert Baagh man. Assoc. Prof. of Biol & Agri.Eng. B.A., M.S., Ph.D., Ohio State Univ.Dtll‘ld Lee Bayless. Adj. Assoc Prof. of Stat. A.B.,Muskingum College; M.S., Florida State Univ.;Ph.D., Texas A & M Univ.
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William Keeling Bayley, Teach. Tech. in Design. B.P.D.,N.C. State UnivAllen M. Beals Jr. Lect. in Econ. A.B., Elon College; M.S.,NC. State Univ.Eiixlritc Orland Beasley Ext. Assoc. Prof. of Biol. Ki. Agri.Eng B.S., M.S., N. C State Univ.Kenneth Onmi Beatter.. R. J. Reynolds Industries Prof.of Chem. Eng. B.S., M.S., Lehigh Univ.; Ph.D., Univ.of Mich. ‘Robert Lee Beckmann, Asst. Prof. of Bot. B.A., Ph.D.,Vanderbilt Univ.Salah Mohamed Bedair, Adj. Assoc. Prof. of Elect. Eng.B.S., Alexandria Univ., Egypt; M.Sc., Ph.D., Univ. ofCalif. at Berkeley.Joe Robert Baler Jr., Prof. of Mat & Nuc Eng. B.S.,M.S., Ph.D., Kansas Univ.Burton Floyd Beers, Prof. of History. B.A., HobartCollege; M.A., Ph.D., Duke Univ.Bruce Gerald Beezer, Assoc. Prof. of Educ. Leadership &Prog. Eval. B.A., M.A., Seattle Univ.; Ed.D., Univ. ofAriz.William Howard Beezley Assoc. Prof. of History. B.A.,Chico State College; M.A., Ph.D., Univ. of Neb.Robert Frank Behlouy Prof. of Ani. Sci. & Vet. Sci.D.V.M, Ohio State Univ.Norman Robert Bell. Assoc. Prof. of Elec. Eng. B.S.,Lehigh Univ.; M.S., Cornell Univ.Thomas R Bella, Adj. Assoc. Prof. of Vet. Sci. B.A., Univ.of Va.; M.A., Univ. of N.C. at Chapel Hill; Ph.D.,D.V.M., Texas A & M Univ.Philip Brown Belt Jr Res. Asst. in Wood & Paper Sci.B.A., UNC at Wilmington.John Richard Bend Adj. Assoc. Prof. of Entom. B.S.,M.S., Univ. of Manitoba, Canada; Ph.D., Sydney Uni»versity, Australia.Julia NieLsen Bender, Home Ec. Ed. Agri. Info., B.S.,Iowa State Univ.Frank Alfred Benford, Inst. in Stat. B.S., Univ. of Mich.;S.M., Harvard Univ.James Elwood Bengel, Counselor in Stud. Aff. B.S., M.S.,N.C. State Univ.; Ph.D., Univ. of N. C. at Chapel Hill.William .1. Bennett, Adj. Asso. Prof. of Phil. and Rel.B.A., Williams Col.; Ph.D., Univ. of Tax. at Austin;J.D., Harvard Law Sc.David Michael Benson, Asst. Prof. of Plant Path. A.B.,Earlham College; M.S., Ph.D., Colorado State Univ.Geoffrey Alan Benson, Inst. in Econ. & Bus. BS, TheUniv. of Leeds (England); M.S., Penn. State Univ.Frederick Land Benson. Adj. Lecturer of Comp. Sc.Ray Braman Benson Jr., Prof. of Metallurg. Eng. B.S.,M.S., Ph.D., Univ. of Calif. at Berkeley.Henry Albert Bent Prof. of Chem. A.B., Oberlin College;Ph.D., Univ. of Calif. at Berkeley.Alan Robert Berens, Adj. Prof. of Chem. Eng. A.B., M.S.,Harvard Univ.; Ph.D., Case Inst. of Tech.Carol Lynn Bergold, Lect. in Econ. & Bus. B.B.A..M.B.A., Baylor Univ.Gordon A. Berksi‘resser I11. Assoc. Prof. of Text. Mat. &Mg'mt. B.S., N.C. State Univ.; M.B.A., BernardBarauch College; Ph D., City Univ. of New York.Andrea Lynn Berle. Asst. Prof. of Phys. Ed. B.S., M.Ed.,East Carolina Univ.Richard Harold Bernhard, Assoc. Prof. of Indust. Eng.B.M.E.. Cornell Univ.; M.S., Mass. Inst. of Tech.;Ph.D., Cornell Univ.Hardy Duane Berry, Dir. of the Off. of Info. Serv. B.S.,History & Gov., B.S., Journalism, Kansas StateUniv.Leonidas Judd Betts Jr., Assoc. Prof. of Eng]. & Ed. A.B.,Univ. of N.C. at Chapel Hill; M.Ed., Ed.D., DukeUniv.Marvin Kenneth Beale, Prof. of Plant Path. A.B., CalvinCollege; Ph.D., Mich. State Univ.Glenn Carl Bewley, Asst. Prof. of Gen. B.A., M.A., MiamiUniv.; Ph.D., Univ. of N.C. at Chapel Hill.



Bibhuti Bhnshan Bhattacharyya, Prof. of Stat. B.Sc.,Presidency College; M.Sc., Calcutta Univ. (India);Ph.D., London School of Econ.Theodore Bilderback, Asst. Prof. of Hort. Sci.B.S.E., M.S., Emporia Kansas State College; Ph.D.,Kansas State Univ.William Ltmis Bingham, Assoc. Prof. of Civil Eng.B.M.E., N.C. State Univ.; M.S.M.E., Purdue Univ.;Ph.D., Penn. State Univ.Francis S. Binkowski, Adj. Assoc. Prof. of Geosci. B.A.,Rutgers Univ.; M.S., Ph.D., New York Univ.George Lee Bireline .11., Prof. of Design. B.F.A., BradleyUniv.; MA., Univ. of N. C. at Chapel Hill.John William Bishir, Prof. of Math. A.B., Univ. of Mis—souri; M.S., State Univ. of Iowa; Ph.D., N.C. StateUniv.Paul Edward Bishop, Asst. Prof. (USDA) of Microbio.B.S., Washington State Univ.; M.S., Ph.D., OregonState Univ.Chester Dunlap Black, Assoc. Dir., Agri. Ext., & Ext.Prof., Adult & Comm. College Ed. B.S., M.S., Univ.of Missouri; D.Ed., N.C. State Univ.Eric L. Blair, Asst. Prof. of Ind. Eng. B.S., RensselaerPolytech. Inst.; M.B.A., Rochester Inst. of Tech.;M.S., Ph.D., Rensselaer Polytech. Inst.Carl Thomas Blake, Ext. Prof. of Crop Sci. B.S., N.C.State Univ.; Ph.D., Penn. State Univ.77mm Carlton Blalock, Assoc. Dean of the School ofAgri. & Life Sci. Dir of Agri. Ext. Serv. & Ext. Prof.of Ani. Sci. B.S., M.S., N. C. State Univ.; Ph.D., Univ.of Wis.George Francis Bland, Adj. Asst. Prof. of Elec. Eng. B.S.,Brown Univ.; M.S., Univ. of Ill.Gary B. Blank, Lect. in Eng]. B.S., F‘rostburg StateCollege; M.A., Univ. of Idaho.Philip EuerettBlank Jr.. Assoc. Prof. of Engl. A.B., Prin—ceton Univ.; M.A., Ph.D., Univ. of N. C. at ChapelHillF‘rankArthurBIazich, Asst. Prof. of Hort. Sci. B.S., M.S.,Univ. of Vermont; Ph.D., Penn. State Univ.William Carlyle Bledsoe, Dist. Supr., TVA Prog.; B.S.,M.Ed., N.C. State Univ.George Hansson Blessis, Assoc. Prof. of Civ. Eng. BE,ME, Yale Univ.Milton Clay Bliss, Asst. Dir. of Music. A.B., Univ. of N.C.at Chapel Hill; M.A., Univ. of N. C. at Greesboro.William Joseph Block, Prof. of Political Sci. B.S., E. Ill.State College; M.A., Ph.D., Univ. of 111.George Berna-min. Blnm Jr., Prof. of Agri. Eng. B.S., M.S.,N.C. State Univ.Udo Blum, Assoc. Prof. of Bot. B.A., Franklin College;M.A., Indiana Univ.; Ph.D., Univ. of Okla.Thomas Nelson Blumer, Prof. of Food Sci. B.S., Penn.State College; Ph.D., Mich. State College.Paul T. Boggs, Adj. Assoc. Prof. of Math. Oper. Res.B.S., Univ. of Akron; Ph.D., Cornell Univ.James RaymondBohannon Jr., Assoc. Prof. of Nucl. Eng.B.S., M.S., N.C. State Univ.Vincent Paul Bonaminw, Asst. Prof. of Hort. Sci. B.S.,Univ. of Conn.; M.S., Ph.D., N.C. State Univ.Edgar John Boone, Prof. & Head of Adult & Comm.College Ed. & Asst. Dir. Agri. Ext. Serv. B.S., La.State Univ.; M.S., Ph.D., Univ. of Wis.Mark Philip Boone, Eng. Ext. Ed. Spec. in Ind. Ext. Serv.B.S., N.C. State Univ.Dennis Dale Boos, Asst. Prof. of Sta. B.S., M.S., Ph.D.,Fla. State Univ.Jon Bordner, Prof. of Chem. & Biochem. B.S., Case Inst.of Tech.; Ph.D., Univ. of Calif. at Berkeley.Charks Ben Boss, Asst. Prof. of Chem. B.S., Wake ForestUniv.; Ph.D., Indiana Univ.Marilyn Brown Booth, Lect. in Phys. Ed, B.A., LenoirRhyne College; M.A.T., Univ. of N.C. at Chapel Hill.C. Ed Bowen, Lect. in Econ. & Bus. B.B.A., M.P.A., Ga.State Univ.

Henry Dittimus Bowen, Prof. of Agri. Eng. B.S., M.S.,Ph.D., Mich. State Univ.Lawrence Hoffman. Bowen, Prof. of Chem. B.S., Va. Mil.Inst; Ph.D., Mass. Inst. of Tech.Crowell Gattis Bowers Jr., Research Asst. in Biol. & Agri.Eng. B.S., M.S., N.C. State Univ.Henry Bowers, Assoc. Dean, Div. of Stud. Aff. & Dir. ofUniv. Stud. Cntr. A.B., Univ. of N.C. at Chapel Hill;M.A., Columbia Univ.Albert S. Boyers, Mech. & Aero. Eng. Ext. Spec. B.S.,Purdue Univ.; M.S., Univ. of Ill.Phyllis Clarke Bradbury, Prof. of Tool. A.B., M.A., Ph.D.,Univ. of Calif. at Berkeley.Julius Roscoe Bradley Jr., Prof. of Entom. B.S., La.Polytech. Inst; M.S., Ph.D., La. State Univ.Richard Riley Braham, Teach. Tech. in For. B.S., M.S.,Univ. of Mich.Marilyn M. Brandt, Asst. Prof. of Engl. A.B., MeredithCollege; M.A., Duke Univ.Paul Arnold Bredenberg, Prof. of Phil. B.A., Univ. ofPenn.; Ph.D., Yale Univ. .John Henry Brendle, Adj. Asst. Prof. of Rec. Res. Adm.B.S., N.C. State Univ.; M.S., Univ. of N.C. at ChapelHill.James C. Bresee, Adj. Prof. of Chem. Engr. B.S., M.S.,Univ. of 11].; Sc.D., Mass. Inst. of Tech.; J.D., Univ. ofTenn.Charles Edward Brewer, Ext. Poul. Sci. Spec. B.S., Berea.College; M.S., Univ. of Kentucky.M'ielwelJ. Brigyson, Lect. in Health Ed. B.S.Ed., CentralMich. Univ.; M.A., Ball State Univ.Charles Aloysius Brim, Prof. (USDA) of Crop Sci. & Gen.B.Sc., M.Sc., Ph.D., Univ. of Neb.Robert Curtis Brisson, Assoc. Prof. of Soc. & Anth. B.S.,M.S., Ph.D., N.C. State Univ.Jack Haiden Britt, Assoc. Prof. of Ani. Sci. B.S., W. Ky.Univ.; M.S., Ph.D., N.C. State Univ.Joseph F. Brooks, Dist. Prog. Leader & Ext. Prof. of Hart.Sci. B.S., M.S., Ed.D., N.C. State Univ.Robert Charles Brooks. Ext. Prof. of Econ. B.S., M.S.,N.C. State Univ.; Ph.D., Duke Univ.Wayne Maurice Brooks, Prof. of Entom. B.S., N.C. StateUniv.; Ph.D., Univ. of Calif. at Berkeley.Stephen White Broome, Res. Assoc. in Soil Sci. B.S., M.S.,Ph.D., N.C. State Univ.King Richard Erase, Res. Assoc. & Spec. Lect. in Mat.Eng. B.S.M.E., B.I.E., N.C. State Univ.James Alvin Brothers, In Charge of Graphic Design,Agri. Info. B.S., Univ. of S. C.; M.P.D., N.C. StateUniv.Joel Van Brothers, Asst. Prof. of Phys. Ed. A.B., M.A.T.,Univ. of N. C. at Chapel Hill.Henry Larry Brown, Lect. in Phys. Ed. B.S., M.S.,Bringham Young Univ.Henry Seawall Brown. Prof. of Geosci. A.B., BereaCollege; M.S., Ph.D., Univ. of II].James Scott Broom. Lect. in Soc. & Anth. B.A., M.S.,Univ. of N. C. at Chapel HillLois S. Brown, Dist. Prog. Leader & Ext. Assoc. Prof. ofExt. Home Ec. B.S. W. Vs. State Inst; M.S., Univ. ofWis.; Ed.D., N. C. State Univ.Marvin Luther Brown .17., Prof. of Hist. A.B., HaveriordCollege; A.M., Ph.D., Univ. of Penn.Minnie M. Brown, Ext. Assoc. Prof. of Adult & Comm.College Ed. and State leader in Home Ec. in theAgri. Ext. Serv. B.S., Bennett College; M.S., CornellUniv.Rodney Jay Brown, Res. Asst. in Food Sci. B.S., BrighamYoung Univ.; M.S., Utah State Univ.Francine D. Bruce, Res. Dir. of Res. Life. B.A., Univ. ofN.C. at Charlotte; M.S. Indiana Univ.Carl Eddington Bryan, Lab. Supv. in Chem. B.A., Univ.of Miss; Ph.D., Univ. of Minn.Robert Sedgwick Bryan, Prof. of Phil. & Head of Phil. &Rel. B.A., M.A., Ph.D., Univ. of Va.
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Joan W. Wright, Assoc. Prof. of Adult & Com. Col. Ed.B.S., M.A., Ph.D., Cornell Univ.Tom my Elmer Wynn, Asst. Prof. of Bot. B.S., Fort ValleyState College; M.S., Ph.D., Purdue Univ.Johnny Calvin Wynne, Assoc. Prof. of Crop Sci. B.S.,MS. Ph.D., N.C. State Univ.Robert lkichi Yumamoto, Assoc. Prof. of Entom. B.A.,Univ. of Hawaii; Ph.D., Univ. of 111.Edwin Lovell Yancey, Dist. Ext. Chairman. B.A., M.Ed.,N.C. State Univ.Clyde Thomas Young, Assoc. Prof. of Food Sci. B.S., M.S.,N.C. State Univ.; Ph.D., Okla. State Univ.David Allen Young Jr., Prof. of Entom. B.A., Univ. ofIouisville; M.S., Cornell Univ.; Ph.D., Univ. of Kan.James Herbert Young, Prof. of Biol. & Agri. Eng.B.S.A.E., M.S.A.E., Univ. of Ky.; Ph.D., Okla. StateUniv.James Neal Young, Prof. of Soc. & Anth. B.S., ClemsonUniv.; M.S., Ph.D., Univ. of Ky.Robert Vaughan Young Jr., Asst. Prof. of Engl. B.A.,Rollins College; M.Phi1., Ph.D., Yale Univ.Talmage Brian Young, Assoc. Prof. of Ind. Arts. B.S.,Berry College; B.S., M.A.Ed., Ed.D., Univ. of FloridaBryce R. Younts, Dir. of Alumni Relations. B.S., N.C.State Univ.John Roland Yow, Adj. Asst. Prof. of Mech. & Aero. Eng.B.S., Ph.D., N.C. State Univ.Sandra Kay Yow, Coord. of Women's Ath. B.S., EastCarolina Univ.; M.Ed., Univ. of N.C. at GreensboroNancy Ru-woei Yu. Asst. Cat. Libr. at the D. H. HillLibrary. B.Ed., Taiwan Normal Univ.; M.S., Univ. ofIll.Mohamed Gamal Zaalouk, Adj. Assoc. Prof. of El. Eng.B.Sc., Cairo Univ. (Egypt); M.Sc., Ph.D., N.C. StateUniv.Donald Carl Zeiger, Assoc. Prof. of Hort. Sci. B:S.,Ohio State Univ.; M.S., Kan. State Univ.; Ph.D.,Rutgers Univ.Paul Zung-Teh Zia, Prof. Assoc. Head of Civil Eng.B.S.C.E., Nat. Chiao Tung Univ.; M.S.C.E., Univ. ofWa.; Ph.D., Univ. of FloridaMatthew Thomas Zingrqff Asst. Prof. of Soc. & Antb.B.S., M.S., Va. Commonwealth Univ.; Ph.D., BowlingGreen State Univ.Randolph Lloyd Zink, Res. Asst. in For. B.S., N.C. StateUniv.Bruce J. Zobel, Edwin F. Conger Prof. of For. & Gen.B.S., M.F., Ph.D., Univ. of Ca. at BerkeleyCarl Frank Zarowslci, R. J. Reynolds Ind. Prof. & Head ofMech. & Aero. Eng. B.S., M.S., Ph.D., Carnegie Inst.of Tech.Lloyd Robert Zumwalt, Prof. of Nucl. Eng. B.S., Univ. ofCa. at Berkeley; Ph.D., Ca. Inst. of Tech.



Emeritus Faculty
William Elton Assoc. Prof. Emeritus of Mech.Eng. B.S., Ohio Univ.; M.A., N.C. State Unv.Alerander VastineAllen, Ext. Prof. Emeritus of Ani. Sci.B.S., Va. Polytech. Inst.; M.S., N.C. State Univ.Fred J. Allred, Assoc. Prof. Emeritus of For. Lang. & Lit.A.B., M.A., Ph.D., Univ. of N.C. at Chapel Hill.Clifton A. Anderson, Henry H. Foscue Prof. Emeritus ofFurniture Manufact. & Mgmt. B.S.E.E., A.B., Univ.of S. Dak.; M.S., Penn. State Univ.; Ph.D., Ohio StateUniv.Donald Benton Anderson, Prof. Emeritus of Bot. B.A.,B.Sc., Ed., M.A., Ph.D., Ohio State Univ.Clarence Monroe Asbill Jr., Prof. Emeritus of Text.B.S.E.E., Clemson College.Louis E. Anll, Asst. Prof. Emeritus of Soil Sci. B.S.,Clemson Univ.; M.S., Univ. of Ky.William Austin J71, Professor Emeritus ofMaterials Engineering. B.S., Birmingham SouthernCollege; M.S., Ph.D., Vanderbilt University.Clifford Warren Barber, Prof. Emeritus of Poul. Sci.D.V.M., Col. State Univ.; Ph.D., Cornell Univ.Key Lee Barkley, Prof. Emeritus of Psych. B.A., BereaCollege; M.A., Ph.D., Univ. of N.C. at Chapel Hill.Luther Wesley Earnhardt, Assoc. Prof. Emeritus of Hist.& Pol. Sci. A.B., Trinity College, Duke Univ.; A.M.,Univ. of Wis.William Victor Bartholomew, Prof. Emeritus of Soil Sci.B.S., Brigham Young Univ.; M.S., Ph.D., Iowa StateUniv.Andrew Jackson Bartley, Prof. Emeritus of Econ. B.S.,B.A., M.A., Univ. of Missouri.Thomas Alexander Bell, Prof. (USDA) Emeritus of FoodSci. B.S., Wofford College; M.S., N.C.State Univ.Landis Seawall Bennett, Ext. Ed. Emeritus of Agri. Info.Serv. B.S., N.C. State Univ.; Ph.D., W. Va. Univ.Roy Ray Bennett, Ext. Prof. Emeritus of Crop Sci. B.S.,N.C. State Univ.Willard Harrison Bennett, Burlington Prof. Emeritus ofPhys. B.S., Ohio State Univ.; M.S., Univ. of Wis.;Ph.D., Univ. of Mich.Thomas Jacks Blalock, Asst. Prof. Emeritus of Chem.B.S., Presbyterian College; M.A., Univ. of N.C. atChapel Hill.Robert Stuart Baal, Ext. Assoc. Prof. Emeritus of Econ.B.S., Penn. State Univ.; M.S., Cornell Univ.John Francis Bogdan, Albert G. Myers Prof. Emeritus ofText. B.T.E., Lowell Text. Inst.Carey Hoyt Bastian, Prof. Emeritus of Gen. A.B.,Catawba College; M.S., Ph.D., Univ. of Pitts; D.Sc.,(Hon.) Wake Forest College, Catawba College; D.Honoris Causa, Nat'l. Univ. of Eng. (Peru).Edward HosmerBradford, Assoc. Prof. Emeritus of Text.Materials & Mgmt. B.T.E., Lowell Text. Inst.Charles Raymond Bramer, Riddick Prof. Emeritus of Civ.Eng. B.S.E., E.M., Mich. College of Mining & Tech.Bartholomew Brandner Brandt, Prof. Emeritus of Z001.B.S., Miss. State Univ.; A.M., Ph.D., Duke Univ.Dorothy Lambeck Brant Inst. Emeritus in Math. B.A.,M.A., Univ. of Wis.Vester Robertson Brantley, Asst. Prof. Emeritus ofMath. B.A., M.A., Wake Forest College.Herman Burke Brim/s, Prof. Emeritus of Eng. Drawing& Descriptive Geometry. B.E., M.S., N.C. State Univ.Richard Bright, Prof. Emeritus of Chem. Eng. B.S., M.S.,State Univ. of Iowa.Parley Floyd Brno/tens, Assoc. Prof. Emeritus of Econ,B.A., Univ. of S. Dak.; Ph.D., Univ. of Maryland.Edmund Joseph Brown, Asst. Prof. Emeritus of Phys,B.S., M.S., N.C. State Univ.Harlan Craig Brown, Dir. Emeritus of the D. H. Hill Lib.B.S.L.S., A.B., Univ. of Minn.; A.M.L.S.. Univ. ofMich.

James Samuel Buchanan, Ext. Prof. Emeritus of Ani. Sci.B.S., Va. Polytech. Inst.Roberts Cozart Bullock, Prof. Emeritus of Math. B.A.,M.A., Univ. of N.C. at Chapel Hill; Ph.D., Univ. ofChicago.John Tyler Caldwell, Chancellor Emeritus & Prof.Emeritus of Politics. B.S., Miss. State College; A.M.,Duke Univ.; M.A., Columbia Univ.; Ph.D., PrincetonUniv.Kenneth Stoddard Campbell, Prof. Emeritus of Text.Chem. B.S., Bates College; B.S., Clemson College.Thomas Franklin Cannon, Assoc. Prof. Emeritus of Hort.Sci. B.S., M.S., N.C. State Univ.; Ph.D., Ohio StateUniv.Robert Gordon Carson Jr., Prof. Emeritus of Ind. Eng.B.S., Clemson College; M.S., Ga. Inst. of Tech.;Ph.D., Univ. of Mich.Roy Merwin Carter. Prof. Emeritus of Wood Paper Sci.B.S.F., Univ. of Minn.; M.S., Mich. State College.Joseph Deadrick Clark, Prof. Emeritus of Eng]. B.S.,Columbia Univ.; M.A., Harvard Univ.John Montgomery Clarkson, Prof. Emeritus of Math.B.A., Wofford College; M.A., Duke Univ.; Ph.D., Cor-nell Univ.Mauriuce Hill Clayton, Prof. Emeritus of Mec. Aeros.Engr. B.S., Wake Forest Col.; M.E., N.C. State Univ.;Ph.D., Va. Polytechnic Inst.Fred Derward Cochran, Prof. Emeritus of Hart. Sci. B.S.,Clemson College; M.S., La. State Univ.; Ph.D., Univ.of Calif. at Berkeley.Freeman Waldo Coo/c, Assoc. Prof. Emeritus of Poul. Sci.B.S., M.S., N.C. State Univ.; Ph.D., A & M College ofTexas.Hilliard Dunning Cook, Asst. Prof. Emeritus of Pulp &Paper Tech. B.S., Mass. Inst. of Tech.William Chester Cooper, Ext. 4—H Spec. Emeritus in theAgri. Ext. Serv. B.S., Hampton Inst.; M.S., CornellUniv.Ralph Leland Cope, Asst. Prof. Emeritus of Ind. Eng.B.S.M.E., B.S.Ind.E.. M.Ed., Penn. State Univ.Henry Metleaua‘ Coninglon, Ext. Prof. Emeritus of Hort.Sci. B.S., Clemson College; M.S., La. State Univ.John William Crawford, Ext. Prof. Emeritus of Soc.Anth. B.S., N.C. State Univ.Roy H. Crouse, Ext. Asst. Prof. Emeritus of Agron. B.S.,N.C. State Univ.Ralph Waldo Cummings, Prof. Emeritus of Soil Sci. B.S.,N.C. State Univ.; Ph.D., Ohio State Univ,David Edward Davis, Prof. Emeritus of Zoo]. B.A.,Swarthmore College; M.S., Ph.D., Harvard Univ,Philip Harvey Dams, Assoc. Prof. Emeritus of Engl.A.B., M.A., Miami Univ.George Osniore Doa/r, Prof, Emeritus of Chem B.S.,Chem., B.S., Pharm., Univ. of Saskatchewan(Canada); M.S., Ph.D., Univ, of Wise.Grover Cleatns Dobbins, Dist. Ext. Chairman Emeritusof the Agri. Ext. Serv. B.S., N.C. State Univ.Samuel Hill Dobson, Ext. Prof. Emeritus of Crop SciB.S., M.S., N.C. State Univ.Jesse Seymour Doolittle, Prof. Emeritus of Mech. Eng.B.S., Tufts Univ.; M.S., Penn. State Univ.Ross Swarens Douglass, Ext. Assoc. Prof. Emeritus ofFor. B.S., N.C. State Univ.; M.E., Duke Univ,John Warren Duffield, Prof. Emeritus of For. B.S., Cor—nell Univ.; M.E., Harvard Univ.; Ph.D., Univ. ofCalif. at Berkeley.Don Edwin Ellis, Prof. Emeritus of Plant Path. B.Sc.,B.A., Neb. Central College; M.S., La. State Univ.;Ph.D., Univ. of N.C. at Chapel Hill.Howard McDonald Ellis, Ext. Prof. Emeritus of Agri,Eng. B.S., N.C. State Univ.
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John EtchelLs, Prof. (USDA) Emeritus of FoodSci. & Microbio. B.S., M.S., Ph.D., Mich. State Univ.Ralph Eiyil Fadum, Dean Emeritus of School of Eng. &Prof. Emeritus of Civ. Eng. B.S.C.E., Univ. of 11].;M.S.E., S.D., Harvard Univ.John Clyde Ferguson, Ext. Assoc. Prof. Emeritus of Biol.& Agri. Eng. B.S., N.C. State Univ. .Hilbert Adam Fisher, Prof. Emeritus of Math. M.S., N.C.State Univ.; Grad., US. Naval Acad; Grad., U.S.Submarine School; LL.D., Lenoir Rhyne College.Janies' Walter Fitls, Prof. Emeritus of Soil Sci. B.S., Neb.State Teachers College; M.S., Univ. of Neb.; Ph.D.,Iowa State College.John Edwin Foil, Asst. Dir. Emeritus in the Agri. Ext.B.S., M.S., N.C. State Univ.Alvin Marcus Fountain, Prof. Emeritus of Engl. B.E.,MS, NC. State Univ.; M.A., Columiba Univ.; Ph.D.,George Peabody College for TeachersGeorge Wallace Giles, Prof. Emeritus of Biol. & Agri.Eng. B.S., Univ. of Neb.; M.S., Univ. of Missouri.Karl Browning Glenn, Assoc. Profi Emeritus of Elect.Eng. B.E., M.S., N.C. State Univ.George Goldfinger, Prof. Emeritus of Text. Chem. B.S.,Berlin Univ.; M.S., Vienna Univ.; Ph.D., Univ. ofParis.Genevieve K. Greenlee, Ext. Spec. Emeritus of Housing &House Furn. B.S., Bennett College; M.S., CornellUniv.Elliott Brown Grover, Abel C. Linberger Prof. Emeritusof Text. & Yarn Processing. B.S., Mass. Inst. of Tech.Ruth Badger Hall, Asst. Prof. Emeritus of For. Lang. &Lit. B.A., Oberlin College; M.A., Univ. of N.C. atChapel Hill.Gordon A Hammon, Assoc. Prof. Emeritus of Rec. Res.Adm. B.S., N‘ Y. State College of Forestry.Harwell Hamilton Harris, Prof, Emeritus of Arch.John Henry Harris, Ext. Prof. Emeritus of Hort. Sci.B.S., N.C. State Univ.Minnie Wilford Caldwell Harris, Inst. Emeritus in Phys.A.B., B.S., M.S., Univ. of Missouri.Lodwick Charles Hartley, Prof. Emeritus of Engl. B.A.,Furman Univ.; M.A., Columbia Univ.; Ph.D., Prin-ceton Univ.; Litt.D., (Hon), Furman Univ.Paul Henry Harvey, William Neal Reynolds Prof.Emeritus of Crop Sci. & Gen. B.S., Univ. of Neb.;Ph.D., Iowa State Univ.Arthur Courtney Hayes, Assoc. Prof. Emeritus of Text.Chem. Ph.B., Brown Univ.; M.S., N.C. State Univ.John Thomas Hilton. Prof. Emeritus of Text. Diploma,Bradford Durfee Text. School; B.S., M.S., N.C. StateUniv.Thomas Ira Hines, Prof. Emeritus of Rec. Res. Adm.B.S., N.C. State Univ.; M.A., Univ. of N.C. at ChapelHill.George Burnham Hoadley, Prof. Emeritus of Elect. Eng.B.S., Swarthmore College; M.Sc., D.Sc., Mass. Inst.of Tech.LaF'loyd Hueston Hobbs, Ext. Assoc. Prof. Emeritus ofWood & Paper Sci. B.S., N.C. State Univ,ArlhurM. Hach, Assoc. Prof. Emeritus of Phys. Ed. B.S.,Wake Forest College; M.Ed., Univ. of N.C. at ChapelHill.Dun Forney Holler, Ext. 4—H Spec. Emeritus of the Agri.Ext. Serv. B.S., N.C. State Univ.Henry Alfred Homme, Ext. Assoc. Prof. Emeritus ofEcon. B.A., Augustana College; M.A., Mich. StateUniv.Ruth Ball Haneycnll, Asst. Prof. Emeritus of Math. A.B.,Wellesley College; M.A., Duke Univ.Ivan Hasletler, Prof. Emeritus of Ind. Arts. B.A.,Bluffton College; M.A., Ohio State Univ.; Ed.D.,Univ. of Missouri.David Hewes Howells. Prof. Emeritus of Biol. & Agri.Eng. B.S., Oregon State Univ.; M.S., Mass. Inst. ofTech.
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George Hyatt Jr., Director Emeritus Ag. Ext. Serv. andProf. Emeritus of Animal Science. B.S., MichiganState (30].; M.S., Rutgers Univ.; Ph.D., Univ. of Wise.William Prentiss Ingram Jr., Asst. Prof. Emeritus ofChem. B.S., M.S., PhiD., N.C. State Univ.John Mitchell Jenkins Jr., Prof. Emeritus of Hort. Sci.B.S., Clemson College; M.S., La. State Univ.; Ph.D.,Univ. of Minn.Joseph Clyde Johnson, Prof. Emeritus of Psych. B.S.,Troy State College; M.A., Ed.D., George PeabodyCollege for TeachersGeorge Denver Jones, Ext. Prof. Emeritus of Entom.B.A., M.S., Univ. of Missouri.Ivan Dunhvy Jones, Prof. Emeritus of Food Sci. A.B.,Neb. Wesleyan Univ.; Ph.D., Univ. of Minn.Walter Edward Jordan, Assoc. Prof. Emeritus of Chem.B.S., M.S., Wake Forest College; M.E., NC. StateUniv.Henry Leveke Kamphoefner, Dean Emeritus of theSchool of Design Prof. Emeritus of Arch. B.S.,Arch., Univ. of III; M.S., Arch., Columbia Univ.Walter McClellan Keller, Ext. Prof. Emeritus of For.B.S., N.C. State Univ.; M.S., Duke Univ.Henderson Grady Kincheloe, Prof. Emeritus of Engl.B.A., Univ. of Rich.; M.A., Harvard Univ.; Ph.D.,Duke Univ.James Bryant Kirkland, Dean & Prof. Emeritus of Ed.B.S.Ag., M.S., Univ. of Tenn; Ph.D., Ohio StateUniv.James Warner Klibbe, Assoc. Prof. Emeritus of Text.Mat. & Mgmt. B.S., N.C. State Univ.William Warth Kriegel. Prof. Emeritus of Ceramic Eng.B.S.C.E., & B,S.,Cer.E., Univ. of Wash; M.S., Mon«tana School of Mines; Dr.Ing., TechnischeHochschule (Germany).Joe OscarLammi, Prof. Emeritus of Forestry. B.S., M.S.,Oregon State Univ.; Ph.D., Univ. of Calif. atBerkeley.John Harold Lampe, Dean Emeritus of the School of Eng.& Prof. Emeritus of Elect. Eng. B.S., M.S., D.Eng.,Johns Hopkins Univ.Forrest Wesley Lancaster, Prof. Emeritus of Phys.B.S.Ch.E., M.S., Purdue Univ.; Ph.D., Duke Univ.Chester Grey Landes, Assoc. Prof. Emeritus of Wood &Paper Sci. B.S.Ch.E., Ohio State Univ.Lorna White Langley, Ext. State Agent Emeritus in theAgri. Ext. Serv. M.S., Iowa State College.William D. Lee, Assoc. Prof. Emeritus of Agron. B.S.,N.C. State Univ.Jaek Levine, Prof. Emeritus of Math. B.A., Univ. of Calif.at L.A.; Ph.D., Princeton Univ.Charles Frederick Lewis, Asst. Prof. Emeritus of Math.B.S., Tenn. State College; M.A., George PeabodyCollege for Teachers.Paul Edwin Lewis, Prof. Emeritus of Comp. Sci., B.S.,Northeastern Oklahoma College; M.S., OklahomaState Univ.; Ph.D. The Univ. of Ill.Lillie B. Little, Dist. Home Ec. Ext. Agent. Emeritus inthe Agri. Ext. Serv. B.S., Univ. of N.C. atGreensboro.Robert Warren Llewellyn. Prof. Emeritus of Ind. Eng.B.S.E.E., Union College; M.S.I.E., Purdue Univ.Roy Lee Lovvorn, Dir. Emeritus of Research & Prof.Emeritus of Crop Sci. B.S., Auburn Univ.; M.S.,Univ. of Missouri; Ph‘D., Univ. of Wis.James Fulton Lute, Prof. Emeritus of Soil Sci. B.S., N.C.State Univ.; M.A., Ph.D., Univ. of Missouri.Joseph Thomas Lynn, Prof. Emeritus of Phys. B.A., Van-derbilt Univ.; M.S., Ohio State Univ.Warren Lee McCabe, R. J. Reynolds Prof. Emeritus ofChem. Eng. B.S., M.S., Ph.D., Univ. of Mich.Kathleen Anderton McCutchen, Asst. Prof. Emeritus ofEd. B.A., Randolph«Macon Woman's College; M.A.,Columbia Univ. Teachers’ College



Edith Barrier McGlamery, Spec, Housing House Furn.JEmeritus in the Agri. Ext. Serv. B.S., Woman'sCollege, Univ. of N.C. at Greensboro.Robert MacKerracher. Asst. Prof. Emeritus ofMath. Grad., US Naval Acad.; M.A., Univ. of Va.John William Magill, Assoc. Prof. Emeritus of Psych.B.S., State Teachers College; Ph.D., Univ. of Pitts.T. Ewald Maki. Carl Alwin Schenck Prof. Emeritus ofFor. B.S., M.S., Ph.D., Univ. of Minn.Carroll Lamb Mann Jr., Prof. Emeritus of Civ. Eng. B.S.,NC. State Univ.; C.E., Princeton Univ.Helen 0. Mann, Asst. to the Chancellor Emeritus. A.A.,Lees-McRae Junior College; Commercial, Flora Mac-Donald College.Roger Powell Marshall, Prof. Emeritus of Eng. B.A.,Wake Forest Col.; M.S., N.C. State Univ.; M.A.,Columbia Univ.Thomas Jackson Martin Jr., Asst. Prof. Emeritus ofMech. Eng. B.E., M.S., N.C. State Univ.Joseph Carson Matthews Jr., Asst. Prof. Emeritus ofEcon. B.S. (in Chem.), B.S. (in Ag.Ec.), M.S., Ph.D.,N.C. State Univ.Jefferson Sullivan Meares, Prof. Emeritus of Phys. B.S.,Univ. of SC; M.S., N.C. State Univ.Adolf Mehli'ch, Assoc. Prof. Emeritus of Soil Sci. B.S.,M.S., Ph.D., Univ. of Wisc.Lawrence Eugene Mettler, Prof. Emeritus of Gen. & Zool.A.B., Miami Univ.; M.S., Univ. of Ky.; Ph.D., Univ.of Texas.Gordon Kennedy Middleton, Prof. Emeritus of FieldCrops. B.S., N.C. State Univ.; M.S., Ph.D., CornellUniv.Joseph Leonard Middleton, Assoc. Prof. Emeritus of Phil.& Rel. B.A., Wake Forest College; B.D., CrozerTheological Seminary; M.A., Columbia Univ.Edwin Lawrence Miller Jr., Assoc. Prof. Emeritus ofGeological Eng. B.S., E.M., Missouri School of Mines& Metallurgy; M.S., N.C. State Univ.John Fletcher Miller. Prof. Emeritus of Phys. Ed. B.Pd.,Central Missouri Teachers' College; B.P.E.,Springfield College.Latham Lee Miller, Assoc. Prof. Emeritus of Rec. Res.Adm. B.A., Wake Forest College; M.A., Univ. of N.C.at Chapel Hill.William Dykstra Miller, Prof. Emeritus of For. Mgmt.B.A., Reed College; M.F., Ph.D., Yale Univ.Adolphus Mitchell, Prof. Emeritus of Eng. Mech.B.S.C.E., M.S.C.E., Univ. of N.C.Theodore Bertis Mitchell, Prof. Emeritus of Entom. B.S.,Mass. State College; M.S., N.C. State Univ.; D.S.,Harvard Univ.Robert Parker Moore, Prof. Emeritus of Crop Sci. B.S.,Okla. State Univ.; M.S., Iowa State Univ.; Ph.D.,Ohio State Univ.Charles Galloway Morehead, Prof. Emeritus of Guidance& Personnel Serv. A.B., Hendrix College; M.A., DukeUniv.; Ed.M., Ed.D., Univ. of Kansas.Thomas Bale Mom's, Ext. Prof. Emeritus of Poul. Sci.B.S.A., M.S.A., Univ. of Ga.William Edwin Maser, Assoc. Prof. Emeritus of Text.Mat. & Mg'mt. B.S., N.C. State Univ.Thomas Lewis Nash, Inst. Emeritus in Mech. Eng. B.S.,US. Naval Acad.Howard Moness Nahikian, Prof. Emeritus of Math. B.A.,M.A., Ph.D., Univ. of N.C. at Chapel Hill.Joseph Taft Nerden, Prof. Emeritus of Ind. Ed. B.S., Cen-tral Conn. State College; M.A., Ph.D., Yale Univ.Lowell Wendell Nielsen, Prof. Emeritus of Plant Path.B.S., M.S., Utah State Agri. College; Ph.D., CornellUniv.Glenn Ray Noggle, Prof. Emeritus of Botany. A.B.,Miami Univ. (Ohio); M.S., Ph.D., Univ. of Ill.Arnold Raynvald NoLstad, Assoc. Prof. Emeritus ofMath. B.A., Luther College; M.A., Ph.D., Univ. ofPitts.

Charles Joseph Nusbaum. William Neal Reynolds Prof.Emeritus of Plant Path. B.S., Oregon State College;M.S., Ph.D., Univ. of Wise.George Motley Oliver, Inst. Emeritus in Chem. A.B.,M.S., Univ. of N.C. at Chapel Hill.Delmar Walter Olson, Prof. Emeritus of Ind. & Tech. Ed.B.S., Iowa State Univ.; M.A., Ph.D., Ohio State Univ.Edwin Hugh Puget, Assoc. Prof. Emeritus of Engl. B.L.,Northwestern Univ.; M.A., Univ. of Pitts.Hubert Vern Park, Prof. Emeritus of Math. B.A. LenoirRhyne College; M.A., Ph.D., Univ. of N.C. at ChapelHill.John Mason Parker [11, Prof. Emeritus of Geosci. B.A.,M.A., Ph.D., Cornell Univ.Jehu Dewitt Paulson, Prof. Emeritus of Drawing. B.F.A.,Yale Univ.Daniel McLeod Peterson, Assoc. Prof. Emeritus of Math.B.A., Univ. of Miss; M.A., Duke Univ.Walter John Peterson, Dean Emeritus of the Grad.School & William Neal Reynolds Prof. Emeritus ofChem. B.S., M.S., Mich. State College; Ph.D., Univ.of Iowa.James Rodney Piland, Assoc. Prof. Emeritus of il Sci.B.S., Wake Forest College; M.S., N.C. State niv.Robert McLean Pznkerton, Prof. Emeritus of Aero. Eng.B.S., Bradley Univ.George Waverly Poland. Prof. Emeritus of For. Lang. &Lit. B.A., College of William & Mary; M.A., BrownUniv.; Ph.D., Univ. of N.C. at Chapel Hill; Dipl.,Univ. de SalamancaDaniel Townsend Pope, Res. Prof. Emeritus of Hort. Sci.B.S., Clemson A & M College; M.S., La. State Univ.;Ph.D., Cornell Univ.Joseph Alexander Porter, Prof. Emeritus of Text. Mat. &Mgmt. B.S., M.S., N.C. State Univ.Richard Joseph Preston, Dean Emeritus of the School ofFor. Res. & Prof. Emeritus of For. B.A., M.S.F.,Ph.D., Univ. of Mich.Walter Ray Prince, Assoc. Prof. Emeritus of Poul. Sci.B.S., M.S., Univ. of Ky.; Ph.D., NC. State Univ.Iola Florence Pritchord, Spec. Emeritus of Food Conserv.& Mktg. A.B., East Carolina College.John William Querry Assoc. Prof. Emeritus of Math.B.S., Northwest Missouri State College; M.S., Ph.D.,State Univ. of Iowa.Kenneth Dale Raab, Assoc. Dean Emeritus of StudentAft. A.B., M.A., Univ. of Ill.Glenn Omice Randall, Prof. Emeritus of Hort. Sci. B.S.,Univ. of Ark.; M.S., Iowa State College of Agri.William Houston Rankin, Assoc. Prof. Emeritus of SoilSci. B.S., M.S., N.C. State Univ.Horace Durr Howls, Prof. Emeritus of Soc. & Anth. B.S.,M.S., N.C. State Univ.; Ph.D., Duke Univ.Willis Alton Reid, Prof. Emeritus of Chem. B.S., WakeForest College; Ph.D., Univ. of Wisc.RaynzondRay Rich, Ext. Asst. Prof. Emeritus of Ani. Sci.B.S., N.C. State Univ.Jackson Ashcroft Rigney. Prof. Emeritus of Stat. & DeanEmeritus for Internat‘l Frog. B.S., N.M. StateCollege; M.S., Iowa State College.Theodore George Rochow, Assoc. Prof. Emeritus of Text.Tech. B.Chem., Ph.D., Cornell Univ.Charles N Rogers Assoc. Prof. Emeritus of Wood &Paper Sc. B.S., N.C. State Univ.Lyle Barton Rogers, Assoc. Dean Emeritus of StudentAft. B.A., Dakota Weslyan Univ.; M.S., Univ. ofIdaho; Ph.D., Columbia Univ.Paul James Rust, Assoc. Prof. Emeritus of Ed. B.A.,M.A., Univ. of Idaho; Ph.D., Univ. of Wash.Henry Antes Rutherford, Cone Mills Prof. Emeritus ofText. B.S., Davis & Elkins College; M.A., GeorgeWashington Univ.Clarence Caz/cc Scarborom/h, Prof. Emeritus of Agri. Ed.B.S., M.S., Ala. Polytech. lnst.; Ed.M., Ed.D., Univ.of Ill.
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Ell i'nrrl Marlin Sdiotnbom .lr., Charles H. Hort) ProfEmeritus of Chem Eng B.Ch E., MS , Ph D , OhioState Univlll’l'lfll‘l Tom/ll! Srofidrl, Prof Emeritus of Bot A 3.,Phil, Cornell Uni\Wayland I’m/(hart! Suzy/rants. Assoc. Prof Emeritus ofElect. Eng. B S, M.S., N C State UnivLonm Wall”- Suyirs'. Prof. Emeritus of Hist. B.A.,Muhlenhcrg College. M A., Univ. of Penn.‘Illl‘l'lll Elll/(Il! Still/(1'. Evt Prof. Emeritus of Ani. Sci.B S., Ioua State College; M.S., Univ of MarylandHi urn Anthony Shannon, Assoc. Prof. Emeritus of Math.& Sci. Ed. B S., Appalachian State Teachers' College;E(l.M , Univ. of Missouri.‘llt‘rul Bl rnanl Rorl‘llnlll S/llll([/. Assoc. Prof. Emeritusof Engl B S, Tufts Univ.; MA. Harvard Univ.William Elllltll'tl Shinn, Chester H Roth Prof Emeritusof Knitting chh. B.S., M.S., NC. State UnivRob: 1‘! War/II Shojfnr r. Dir. Emeritus of the N C AgTi.E.\t Serv B S, N C State.FI‘UIé m-lr Silt’l‘ Sloan, Prof. Emeritus of Adult Ed. B.S.,N C State Uni\.[futmmin ll'aijfitlrl Smitl Prof Emeritus of GeneticsB.A., M.A., Univ. of Va.; PhD, Univ of WiscFronl. Homtrm Smith. Prof Emeritus of Ani. Sci. B.S.,Davidson College. M S, NC. State Univ.ll'illiani Eilnvorrl South, Prof. Emeritus of Rec. Res.Adm. B.S., Western Carolina Teachers' College;M A., Uni\ of NC at Chapel Hill; Ed.D.. GeorgePeabody College.RHAMH MtIi-in Soiitliall. Assoc. Prof Emeritus of Hort.Sci BA . Univ. of \'a.; MS , Ph.D., N C. State Univ.CiorI/t S SpvnltlJr, Asst Prof Emeritus of Math. B.S.,U S. Military Acad.; M.A T., Duke Univ.Enos-l M, Shillings, Ext. Asst. Prof Emeritus of Econ.B S., M.S., N.C. State UnivAltrulJ Slnmm Reuben B. Robertson Prof. Emeritus ofWood Prod. B.S., Calif. Inst. of Tech; M.S., Ph.D.,Uni\ of Wise.Slanlu/ Georg/r Sliplllllh, William Neal Reynolds Prof.Emeritus of Gen. B A., MA. Cambridge Univ.;Ph.D, Edinburgh Univ.Il'illiani Damon Slti'enson Jr. Prof. Emeritus of Elec.Eng BSE. Princeton Univ.; B.S.E.E., CarnegieInst. of Tech; MS Univ. of Mich.Hamilton Arlo Sten'nrl, Prof. Emeritus of Ani. Sci. B.S.,M.S., Kan. State College; Ph.D., Univ. of MinnChar/ts Carmen Stott, Assoc. Prof. Emeritus of Rec. Res.Adm. B.S., N C. State Univ.; M.S., Indiana UnivAnha Dlll‘ll‘l Stuart, E.\t. Prof. Emeritus of Crop Sci.B.S., M.S., NC. State Univ.Jtis/n. r Lunar/as Starkey. Prof. Emeritus of Geol. B.A.,M.A., Univ. of NC. at Chapel Hill: Ph.D., CornellUniv.loqu/i Gog/II Sutherland, Prof. lUSDA) Emeritus ofEcon. B.S, Appalachian State Teachers' College;Ph D., NC. State Univ.Pan! Porter Salton, Prof. Emeritus of Chem. PhD,Johns Hopkins Univ.Louis Hall Swain Assoc. Prof Emeritus of Engl. A.B.,M.A., Duke Univ.
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Ernst Warner Swanson, Prof. Emeritus of Econ. Ph.B.,Ph D., Univ. of Chicago.Gltnn Roy Taylor, Assoc. Prof Emeritus of Civ. Eng.88., Va. Military Inst.; M.S., Missouri School ofMines & Metallurgy.Olirer George Thompson, Asst. Prof. Emeritus of Econ.8A., Wofford College; M.A., Wake Forest College.Ell/I‘m GllI‘Krl Thnrlou. Prof. Emeritus of LandscapeArch B.S., NC. State Univ.; M.L.A., Harvard Univ.Frulenck JIISt/I’l Tischer, Prof. Emeritus of Elec. Eng.M.S., Ph.D., Univ. of Prague.Walla Glenn Toomey. Ext. Assoc. Prof. Emeritus ofCrop Science. B.S., Clemson College.George ElU/Elle Tucker, Asst Prof Emeritus of Ind. Eng.B.S.M.E., Ala. Polytech. Inst.; M.S., NC. State Univ.Richarll Gaither Walser, Prof. Emeritus of Engl. B.A.,M.A., Univ. of N C. at Chapel HillWomlley Charles ll'omrlr. Ext. Assoc. Prof. Emeritus ofBiol. & Agri. Eng. B.S , NC. State Univ.George Carson Walson, Assoc. Prof. Emeritus of Math.A.B., Randolph Macon College; M.A., Univ. of Va.Norbert Benjamin Watts. Assoc. Dean Emeritus of Stud.Alf. B.S., NC. State Univ.John Willis Weaver Jr Prof. Emeritus of Agri. Eng.B.S., Va. Polytech. InstFrulu'iclr Lo 'ejoy Wellman. Prof. Emeritus of PlantPath B A, Univ. of Wichita, M.S., Ph.D., Univ. ofWisc.Bcrlrani Whittier Wells, Prof. Emeritus of Bot. A.B.,M.A., Ohio State Univ.; Ph.D., Univ. of Chicago.Raymond Cyrus While, Prof. Emeritus of Chem. B.S.,Davis & Elkins College; M.S., Ph.D., West VirginiaUnivFret] Elwood Il‘hitfielll. Ext. Prof. Emeritus of For. & En-tom. B S , NC. State Univ.; M.S., Syracuse Univ.Larry Alston ll'hitford. Prof. Emeritus of Bot. B S., M.S.,NC. State Univ.; Ph.D., Ohio State Univ.Harvey Page Williams, Prof. Emeritus of Math. B.A.,College of William Mary; M.A. Duke Univ.Eda-in Weenis Winkler. Assoc. Prof. Emeritus of Elect.Eng. B.S., Montana State College; M.S., Univ. of NC.at Chapel Hill.L0!l‘([[ Sheridan Wintnn, Prof. Emeritus of Math. B.S.,Grove City College: M.A., Oberlin College; Ph.D.,Duke Univ.George Herman Wise. William Neal Reynolds Prof.Emeritus of Ani. Sci. B.S., Clemson Agri. College:M.S., Ph.D.. Univ. of Minn.William Garland Waltz, Prof. Emeritus of Soil Sci. B.S.,NC. State Univ; PhD, Cornell Univ.Arthur Joseph Il’oodbury. Asst. Prof. Emeritus in Text.Res. Lowell Text. Inst.William Walton Wood/louse Jr. Prof. Emeritus of SoilSci. B.S., M.S., NC. State Univ.; Ph.D., Cornell Univ.Oscar B. Wooldridge, Coordinator Emeritus of ReligiousAffairs. B.A.. Randolph Macon C01,; M.D., Yale Univ.Robert II'yllie Work, Prof. Emeritus of Text. B.S., Univ.of Ill.; Ph.D., Cornell Univ.



INDEX
A

Abbreviations, 209-210Academic Regulations, 3244; classification of students, 32-33; semester course load and requirements, 33; academicachievement measures, 34-36; quality points, 36; gradereports, 36-37; retention-suspension rules, 37.withdrawal, 37-38; readmission, 3340; repeating courses,40; credit-only courses, 40-41; audits, 41; credits by ex-amination, 41-42; curriculum change, 42; graduation requirements, 43-44; transcripts, 44Accident and health insurance, 45Accounting, 210; courses, 210-211Achievement tests, 22-23Activities, see Student Activities, 47-51Address change, 36-37Adds to schedule (schedule changes), 25-26Administration and faculty, 379Administration, 4-5Administrative council, 379Admissions, 21-25; freshman admission, 21-23; AgriculturalInstitute, 22; freshman class profile, 22; Scholastic Ap-titude Test, achievement tests, advanced placement, 22-23; out-of—state students, 23; transfer students, 23-24; ad-ditional classifications, 24; SOC credits, college level ex-amination program, 24; graduate students, 25; readmis-sion, 38-40Adult and Community College Education, 115-116Advanced placement, 22-23Advisers, 46Aerospace Engineering, Mechanical and, 149-151; courses,308-314Aerospace Studies (Air Force ROTC), 56; courses, 216 217Agricultural Education, 116-117Agricultural Engineering, 135-136Agricultural Experiment Station, 104Agricultural Extension Service, 104-105Agricultural Information, course, 210Agricultural Institute, 105-106; fields of study, 15; admis-sion, 22Agriculture and Life Sciences, School of, 65—71; curriculaand requirements, 65-66; honors, 66; internationalaspects, 66; degrees, 66; opportunities, 66-67; freshmanyear, 67; curricula, 67—71; electives, 68-71; Adult and Com-munity College Education, 115-116; Agronomy, 72;Animal Science, 72 75; Biochemistry, 75-76; Biologicaland Agricultural Engineering, 76-78; Biological Sciences,78-79; Botany, 79-80; Conservation, 80-81; Crop Science,81-83; Dairy Science, 72-75; Economics and Business, 83-85; Entomology, 85-86; Food Sciences, 86-88; Genetics, 88;Horticultural Science, 88-90; Medical Technology, 91;Microbiology, 91; Pest Management, 92-93; PlantPathology, 93; Poultry Science, 93-96; PremedicalSciences, 96; Sociology and Anthropology, 96; SoilScience, 97; Veterinary Science, 98-100; Zoology, 100-101Agronomy, 72; Also see Crop Science and Soil Science,Animal Science, 72-75; courses, 212-213Anthropology courses, 213-215Application fee, 26Applied Mathematics, 191-192Aptitude Test (SAT), 22-23Architecture, 108-109; courses, 215-216Army ROTC, 56-57; courses, 318-319Athletic awards, financial aid, 30Athletics, student activities, 48-49Auditing, 41; academic regulations, 32-44Automobiles, see transportation, 44
B

Bachelor's degrees, 15-17Biochemistry, 75-76; courses, 219-220

Biological and Agricultural Engineering, 76 78, and 135-136; courses, 217-219Biological Sciences, 78-79; courses, 222-223Biomathematics, courses, 220Blanket rental, 44-45Board of Governors, 380Board of Trustees, 379Botany, 79 80, courses, 220 221Business Management, 171
Calendar, 11-13Career Planning and Placement, 46-47Chemical Engineering, 137 138; courses, 231 234Chemistry, 181-184; courses, 228-231Civil Engineering, 138-141; courses, 223-228Classification of students, 32 33Clubs and societies, 47-48; honorary, 47College Level Examination Program, 24Computing Facilities. 58-59Computer Science, 184-185; courses, 235-238Computer Studies, 142; courses, 238-241Conservation, 80-81, and 155-157Construction option, 140Continuing Education, 52-53Cooperating Raleigh Colleges, 47, Also see inter-institutional registration.Cooperative Education Programs, 18-19; (Engineering), 133-134; Humanities, 169Cost, estimated annual, 26Counseling, 46Course descriptions, 209-377Course load, 33Credit by examination, 40Credit-only courses, 40-41Criminal Justice, 177, and 179; courses, 336-341; 351-355Crop Science, 81-83; courses, 234-235Curriculum and Instruction, 117 118Curriculum change, 42

D
Dairy Science, see Animal Science,Dean's List, 36Degrees, 15-18Design, School of, 107-114; Design Fundamentals, 108:Architecture, 108-109; Landscape Architecture, 110-111;Visual Design, 113; Product Design, 111 112;Product/Visual Design, 113 114Drops in schedule changes, 25-26

E
Economics and Business (Agriculture and Life Sciences),83-85; Humanities and Social Sciences, 169-172; courses,246251 _ ,Education, School of, 115-130; Adult and CommunityCollege Education, 115-116; Agricultural Education, 116-117; Curriculum and Instruction, 117-118; CounselorEducation“ 117; Education Leadership and ProgramEvaluation, 118; Industrial Arts Education, 118-119; In-dustrial and Technical Education, 119-122; Mathematicsand Science Education, 122-125; Occupational Education,125; Psychology, 125-130; Special Education, 118.Electrical Engineering, 141-142; courses, 260 263Employment, part-time, 30-31Engineering, Freshman, 134-135Engineering Honors, 133; courses, 263Engineering, joint program with Liberal Arts, 134Engineering Operations, 143-144; course, 269Engineering, School of, 132-153; curricula and degrees, 132
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133, honors program, 133; cooperative education, 138 134;student acti\ities, 13-1, humanities and social sciences,131; Freshman Engineering, 13-1 135; Biological andAgricultural Engineering, 135-136; Chemical Engineer-ing, 137-138; Civil Engineering, 138-141; ElectricalEngineering, 141-142; Engineering Operations, 143-145,Industrial Engineering, 145-146, Furniture Manufactur-ing and Management, 146-147; Materials Engineering,1-17-1-115, Mechanical and Aerospace Engineering, 149-151;Nuclear Engineering, 151-152, Professional Program,152 133English, 172 173; courses, 263-267English, foreign students' courses, 270Enrollment, 9Entomology, 85-86; courses. 267-269Expenses, sec Tuition and Fees, 26-28Experimental Psychology, 128-130E\tension, University, 52-55
F

Faculty, teaching and professional. 381: emeritus faculty,IllFees, 26 2%Financial Aid, 29-31. scholarships, 29; grants, 29 30; athleticawards, :10; loans, .30; college work study, 30; part-timeemployment. 30-31Fisheries and Marine Biology, 103Food Science, 96-38; courses, 279 280Foreign Languages and Literatures. 173-174: courses. 270-276Fortign Student and Study Abroad advising, 46Forest Resources, School of, 154-166 field instruction andexperience. 15-1. honors, 155; facilities, 155; curricula, 155.Conservation, 155457; Forestry, 157-158; RecreationResources, 159160: Wood and Paper Science, 161-166:Pulp and Paper Science and Technology, 161-164, WoodScience and Technology, 164-166Forestry, 15" I58; courses, 277-279Former students. readmission, 38 40Four One program, Textiles, 197Fraternities, 47-48French, 173 174; courses. 271-272Freshman admission, 21-2-1; class profile, 22Furniture Manufacturing and Management, 146147
G

General Information, ~14 47; food service, ~14; automobiles,14; laundry, 4-]; linen and blanket rental, 44-45; health, 45;accident and health insurance, 45: orientation, 45; coun-seling. >16; faculty advisers, 46', foreign student and studyabroad advising, 46: Career Planning and Placement. «16-47: Cooperating Raleigh Colleges, 47Genetics, bb. courses, 280 281Geology, courses, 282-stGeosciences, 186German, courses, 272-274Government and student judicial system, 47Government, University, 2 3Grades. 34-37: letter grades, 34; correction of error, 36;average, 36; dean's list, 36; grade reports, 36Graduate degrees, 17 18Graduate School, 51-52Graduate students, admission. 25Graduation requirements, 43Greek, courses, 281 252Counselor Education, 117
Health insurance, 45Health services, 45History, 174-175, courses, 286-292Honors programs, 18; Also see specific schools.
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Horticultural Science, 88-90, courses, 292-294Housing, see Student Housing, 31 32Humanities and Social Sciences, School of 167 179; courses,355: Bachelor of Arts_ Program, 167; Bachelor of ScienceProgram, 168-169, Cooperative Education in the BA. andB S. Programs, 169; Joint Liberal Arts-EngineeringProgram, 169; Economics and Business, 169 170; English,172-173; Foreign Languages, 173174; History, 173-175;Multi Disciplinary Studies, 175', Philosophy and Religion,176; Physical Education, 176-177; Political Science, 177178; Sociology and Anthropology, 178-79; Speech-Communication, 179Human Resource Development Option, 128
1

Industrial and Technical Education, 119-122; Vocational Industrial Education, 120-121; Technical Education, 121-122Industrial Arts Education, 118-119; courses, 294-296Industrial Engineering, 145 146; Furniture Manufacturingand Management, 146-147; courses, 296-301Insurance, accident and health, 45Interinstitutional registration, 25International Student Orientation, course, 301Italian, courses, 274
L

Landscape Architecture, 110; courses, 301Languages, Foreign. 173 174; courses, 270 276Latin, courses, 276Laundry, 44Leadership and Program Evaluation, 118Liberal Arts. joint program with Engineering, 169Library. the DH, Hill, 58Linen and Blanket rental, 4-1-45Literature, courses, 264-267Loans. 30: National Direct Student Loans, 30: InstitutionalLoans. 30: Guaranteed Student Loans, 30; emergencyloans, 30
M

Marine Sciences, courses, 319-320Married students, housing, 32Materials Engineering, 147-148; courses, 314 317Mathematics, 190-192; courses, 302-307Mathematics Education, 122 123Mechanical and Aerospace Engineering, 149-151; courses,308-314Medical Technology, 91; Also see Zoology.Meteorology, 189; courses, 321-323Microbiology. 9192; courses, 317-318; Also see BiologicalSciences.Military Education and Training, 56 58: courses, 318-319Multi-Disciplinary Studies, 175Music and the Technical Disciplines, 55Music, courses, 320-321Musical organizations, 49-50
N

Name change, 36Nondiscrimination statement, 10North Carolina State University, overview, 9; programs ofstudy, 14 21Nuclear Engineering, 151 152; courses, 323 325Nutrition, 79; courses, 325-326
0

Occupational Education. 125Oceanography, physical: See Marine Sciences, 190; courses,319-320Operations Research, courses, 326-327



Orientation, 45Out-of-State student, admission, 23; tuition and fees, 26; es-timated annual cost, 26; financial aid, loans, 29 31.
P

Pest Management, 92-93; courses, 333Philosophy and Religion, 176; courses, 331-332, 348-349Physical and Mathematical Sciences, School of, 180-195;facilities, 180; curricula, 180; short courses and institutes,180-181; superior student and honor programs, 181; stu-dent activities, 181; graduate study, 181; Chemistry, 181-184; Computer Science, 184-186; Geosciences, 186-189;Marine Science and Engineering, 190; Mathematics, 190-192; Physics, 192-194; Statistics, 194Physical Education, 176 177; courses, 328-330Physical Oceanography, courses, 319-320Physics, 192-194; courses, 345 347Physiology, courses, 333Placement Center, 46—47Plant Pathology, 93; courses, 334-336Political Science, 177-178; courses, 336-341Portugese, courses, 274Poultry Science, 93 96; courses, 333 334Premedical Sciences, 96Preregistration, 25Product Design, 111114: courses, see Design Fundamen-tals, Design, 241-245Professional engineering degrees, 152-153; fields, 17Programs of Study, 14-19Psychology, 125; courses, 341 345Publications, student, 48Pulp and Paper Science and Technology, 161-164
Q

Quality Point Average, 36
Radio station, 48Readmission, 38-40Recreation Resources Administration, 159-160; courses,349-350Refund of tuition and fees, 27; room, 31Registration, 25-26; schedule changes drops and adds, 25-26Religion, courses, 348-349Repeating courses, 40Residence Halls, 31Residence status, 27-28Retention suspension, 37Room rental refund, 3]ROTC, see Military Education and Training.Rural Sociology, 97Russian courses, 274-275

S
SAT, Scholastic Aptitude Test, 22-23Schedule changes drops and adds, 25-26Scholarships, 29Schools and Programs of Study, 63-207Science Education, 123-125Social Studies Teacher Education (see teacher education)Social Work, 179; courses, 362-363Societies, clubs and, 47-48Sociology and Anthropology, 178 179Sociology, courses, 351 355Soil Science. 97; courses, 358-360Sororities, social, 48Spanish Language and Literature, 174; courses, 275-276Special Education, 118

Special Programs, 19-21; honors program, 18; cooperativeeducation programs, 18 19Special students, admission, 24Speech Communication, 179; courses, 355 358Statistics, 194; courses, 360-362Stewart Theatre, 51Student Activities, 47-51; student government and judicialsystem, 47; clubs and societies, 47-48; student publications, 48; athletics, 48 49; musical organizations, 49 50;Thompson Theatre, 51; Stewart Theatre, 51; UniversityStudent Center, 50Student housing, 31-32; residence halls, 31, married students, 32; fraternities and sororities, 32Summer sessions, 53-54Suspension rules, 37
T

Teacher Education Option, [Economics English, French,history, political science, sociology, and Spanish], 171,173, 174, 178, 179Technical Disciplines, Music and, 55Technical Education, 251Textile Chemistry, 198 202; courses, 365-366Textiles Extension and Continuing Education, 196Textile Management, 205-206Textile Materials and Management, 202-203Textile, Courses, 363-369Textiles, School of, 196 208, curricula, 196; inspection trips,197; summer employment, 197; degrees, 197; the Four-One program, 197; honors program, 197-198; facilities,198; student services, 198; Textile Chemistry, 198-202;Textiles Materials and Management, 202-203; TextileManagement, 205-206; Textile Science, 206 207; generalcourses, 363-365Theatre, Stewart, 51Thompson Theatre, 51Toxicology, courses, 366Transcripts, 44Transfer student, admission, 23-24Tuition and Fees, 26-28; expenses other than Tuition andFees, 26-27; refund policy, 27; residence status, 27-28;classification, 24
U

Unclassified students admission, 24University of North Carolina, 2-3University Student Center, 50University Studies, 55; courses, 370-371Urban Park Management in Recreation Resources Ad-ministration, 159
V

Veterinary Science, 98 100; courses, 371 374Visual Design, 113; courses, 241 245Vocational Industrial Education, 120
W

Water Resources Research Institute, 59WKNC-FM, 48Wildlife Biology 101, courses, 374 377Withdrawal from University, 37 38Writing, courses, 261Writing-Editing, 173Wood and Paper Science, 161 166; courses, 371Wood Science and Technology, curriculum, 164-166Work study, 30
Z

Zoology, 100 101, courses, 374 377
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