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ABSTRACT

An Advanced Simulation of Digital Filters has been

implemented on the IBM 360/67 computer utilizing Tektronix

hardware and software. The program package is appropriate

for use by persons beginning their study of digital signal

processing or for filter analysis. The ASDF Drograms provide

the user with an interactive method by which filter pole and

zero locations can be manipulated. Grpahical output on both

the Tektronix graphics screen and the Versatec plotter are

provided to observe the effects of pole-zero movement.
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I . INTRODUCTION

Digital methods have recently begun to dominate the

selection of transmission and filtering schemes. When the

student first confronts the discrete domain, he encounters a

series of unfamiliar concepts. While most of the discrete

concepts have parallels in the continuous or s-domain, this

dualism is not apparent initially.

The programs comprising the Advanced Simulation of

Digital Filters (ASDF) provide the user with a convenient

method for developing intuition in the discrete domain.

This is achieved by allowing the user to generate digital

filters by directly entering the ooles and zeros into a

graphics terminal. The ASDF programs then perform the

calculations required to display the characteristics of the

user generated filter.

The overriding objective of the ASDF program Dackage is

to provide the user with an interactive method for modifying

the filter pole/zero locations in the z-plane, as well as to

compute the filter responses. Both time and frequency

responses are computed and displayed graphically on the

Tektronix 1+012 graphics terminal. [Ref. 9]





I I . SELECTION OF ASDF ALGORITHMS

There are several parameters which are particularly

important in selecting the algorithms used in the ASDF

programs. Since one of the primary objectives of these

programs is to provide the user with clear explanations of

methods for computing digital filter character i s t i cs / direct

or straightforward methods should be used. The importance

of developing a user's intuition for the discrete domain and

digital filters suggests that graphical rather than

numerical outputs would be most appropriate. The use of

graphical outputs to characterize a filter's responses

implies minimum importance of precision in these results.

Since the reason for computing the filter characteristics is

to develop the user's intuition for the discrete domain,

there are no pressing constraints on the selected algorithms

with regard to computational efficiency, speed, or memory

space utilization. In fact, the final ASDF package spends

the greatest portion of its execution time making the

interface with the z-plane, and the form of the output easy

to understand and to use. The greatest part of the memory

space utilized for the ASDF programs is consumed in the

interfacing processes rather than in the methods by which

the data is stored, used, or computed.





A. ALGORITHMS SELECTED

Because of the above stated objectives, a simple

algorithm was selected for computation of time domain

responses of digital filters. Once the user enters the

desired pole and zero locations, a di rect-form-two

difference equation representation of the filter is

generated [Ref. 5l . The unit sample sequence is used for

the filter input, the difference equations are solved

recursively in the discrete time domain and the unit sample

response is recorded as the output. The unit step response

is calculated by a similar method.

It is known that the di rect-form-two filter

implementation is very sensitive to parameter variations,

and as such cannot be utilized in situations requiring

extreme accuracy. The advantages associated with simplicity

of understanding the algorithms, the ease of programming the

general case, and the deemphasis of accuracy in outputs for

marginally stable filters outweighs this disadvantage.

B. DEFINING THE DATA STRUCTURE

A detailed description of the important variables in the

ASDF programs is given in Apoendix B. There is, however, an

overiding data structure common to all portions of the ASDF

package which is important.

The array POLZRO holds the locations of the poles and

zeros of the filter under analysis. In all cases, zeros are





stored in P0LZR0(l,J) for values of I from one to ten. Pole

locations are stored in POLZROCI, J) for values of I from

eleven to twenty. Only the top half plane pole of each

complex pair is stored. There are five sections of

P0LZR0(l,J), i.e. values of J from one to five. POLZROCI, 1)

is the real part of- the rectangular representation of the

i th root. POLZROCI, 2) is the imaginary part of the

rectangular representation of the i th root. POLZROCI ,3) and

POLZROCI, U) are the magnitude and angle portions of the i th

root location in polar form. POLZROCI ,5) is the root type

designator. Root type designators are: one for real zeros,

two for complex zeros, three for real poles, and four for

complex poles.

The array I ROOTS ( I ) holds the numbers of roots of each

type of root already entered into the system. IR00TSC1) and

IR00TSC3) hold the number of real zeros and poles,

respectively. IR00TSC2) and IROOTSC^) hold the number of

complex zero and pole pairs, respectively.

The variable I ERROR is the error flag, which is set

whenever the user generates an error. There are numerous

possible errors. These include trying to delete roots which

have not been entered, or adding roots which cause the

maximum system order to be exceeded.

10





III. IMPL EMENTED SOLUTION

Having determined the general form of the solution it

remained to generate the software implementation. There

were five major areas to be programmed: the interface with

the z-plane / the time response, the frequency response, the

plotting of output curves, and the supervisory routines.

A. INTERFACE WITH THE Z-PLANE

Since the method by which the user modifies the pole and

zero locations in the z-plane is of no theoretical interest,

the discussion of this implementation will be brief.

Extensive coverage of the subroutines employed and the

definitions of the variables used is reserved for Appendix

B.

The ASDF command which allows the user to make pole-zero

modifications in the z-plane is POLZRO. This command

initiates execution of a load module which is structured as

depicted in figure 3-1. Each of the boxes shown reoresents a

subroutine. Lines with arrow heads on both ends indicate

that program control passes to the subroutine and then

directly back to the calling routine with no intermediate

branches. The main program, MAIN, initializes the required

arrays, and tests to ensure that the user has generated a

realizable causal filter.

11





START

•$ MAIN

±.
FINISH

c
^k.

STOP J

> UNTCIR

Figure 3-1 Flowchart Of POLZRO
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The actual interaction with the z-plane is accomplished

in subroutine UNTCIR. The structure of UNTCIR is diagrammed

in figure 3-2. The large double ended arrow indicates that

there are many subroutines of the form CRRMMM. The

subroutines LETTER and BOXUC generate the unit circle and

command array. PLOT-10 software [Ref. 10] statements

determine the location of the user positioned cursor. This

cursor position is adjusted with software tabs to one of

twenty-six possible locations. Based on the X and Y

location of the adjusted cursor position a specific

subroutine is selected for execution. The flashing

alphanumeric cursor is positioned in the selected command

box using the adjusted cursor location as a reference. The

subroutine then reads two alphanumeric characters typed by

the user. The combination "space", "e" indicates that the

user wishes the selected subroutine to be executed. The

combination "space", "x" indicates that the user wishes to

terminate the pole zero manipulation phase of the program.

All of the commands which change the status of the

z-plane have names of the form CRRMMM where C is either "A"

for add root(s) or "D" for delete root(s). The RR indicates

root type: RZ - real zero, CZ - complex zero, RP - real

pole, CP - complex pole. The MMM stands for the mode of

data entry. IAG stands for interactive graphics i.e. the

roots will be adjusted with the cursor. POL and RCT stand

for polar and rectangular, respectively. The general

13





LETTER—7ir~

OLFLTR

7K~
BOXUC

7FT
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< >

±.
LST

PLOTUC

Figure 3-2 Structure Of Subroutine UNTCIR
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structure of the CRRMMM subroutines is described in figure

3-3.

All CRRMMM subroutines follow the same general pattern.

The POLZRO table is checked to determine whether or not the

issued command is valid. Poles and zeros must be present

before they can be deleted. There cannot be more than ten

poles or ten zeros. The desired pole or zero location is

next acquired. For subroutines adding roots^ the entered

location is that of the root(s) to be added. For

subroutines deleting roots the entered location is any

location near the root(s) to be deleted. Using subroutine

L0CATE / the POLZRO table is searched for the root of the

correct type which is nearest the soecified location. This

nearest root is then highlighted. In all cases, except when

adding roots in the IAG mode, the user is asked whether or

not the correct location has been determined. Once the root

location is verified the root is added and plotted with

subroutines STRRTS and PLOTRT. For subroutines deleting

roots the POLZRO table is adjusted with subroutine UPDATE

and the unit circle is redrawn.

The user may make an error in carrying out the above

steps, i.e., by placing a pole outside the unit circle, by

exceeding the maximum system order, or by entering a zero

outside ten units from the origin. In each of these cases an

Hereafter, poles and zeros will be refered to as roots.

15
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INSTRUSTIONS <r
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DESIRED
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Figure 3- 3a Structure of CRRMMM Subroutines

16





LOCATE

<
Jl

RING BELL
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ZEROS OUTSIDE

\
TTMTT QISCLE

<D

Figure 3-3b Structure Of CRRMMM Subroutines Continued
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PLOTRT

c RETURN >

Figure 3- 3c Structure Of CRRMMM Subroutines Continued
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error flag is set. Subroutine ERROR handles the printing of

messages and subroutine LST prints a listing of the current

filter status before the program resumes.

B. TIME RESPONSE

The transfer function of a digital filter is defined in

equation 3.1. The z ., p-, a,, and b will be defined in a

subsequent section. The variable A is an arbitrary constant

assigned by the user and is called the filter gain.

M M
A 7T (z-z.) £ b z

r~W

1-1 x r=0
r

H(z) =« = (3.1)
N N

tt (z-p.) 1 - Z a z
k

i=l
x k=l K

Inherent in generating the time domain response with a

di rect-form-two filter implementation are the determination

of the coefficients a, and b in equation (3-1), and the

computation of the unit sample and unit step sequences.

Having determined the filter coeficients, the time domain

response of the filter is determined by using the

appropriate filter input sequence and recording the output

of the filter for the desired number of points. This is

accomplished by recursively solving a difference equation

which characterizes the filter for 1021* time points. The

standard di rect-form-two filter implementation is shown in

figure 3-4. The z~ terms represent unit time delays. This

19





2 S
I—I GO

b
Ph
Eh
D
O

A

A

CQ

O

N

w O
< it!

S
H A

^ <? <" O-

A

CQ rQ

IS]

>

A

CM

CO

H
I

tSl

CO

w H
< n3

V

COw CM

< 03

V

<- <-

A

o
i-i

CQ

CD

CO

-6—

o
<H

IS)

<
CD

ft

V

<r

/^

CQ r

IS1

Hi

V

<"

C
o
•H

-P
C
(1)

6
cu

e

p.

0)

4->

•H
Ph

o

E-<

s

o
Ph

P
O
CU

•H
Q

I

CO

0)

&
3
bO
•H
Ph

CQ
D
CO
X

20





figure corresponds to the difference equations:

N N

y(n) = £ a, y(n-k) + Z b x(n-N+r) (3.2)
k*l K r=0

r

To compute the filter's time response, three operations

are required: calculate the a, and b coefficients, generate
k r

the input sequence x(k), k = Q, 1, . . . 102*1/ solves the

difference equations and stores the filter output values.

There are four central subroutines which perform these

operations: ASUBK, BSUBR, RSPNSE, and COEFF. Subroutines

ABSUK, BSUBR, and COEFF generate the filter coefficients

starting with the pole and zero locations specified.

Subroutine RSPNSE solves the difference equations by

coordinating the other three routines, generating the

appropriate input sequence, and storing the output sequence

val ues .

The ASUBK and BSUBR subroutines are identical in

structure and purpose. ASUBK computes the degree of the

denominator polynomial as two times the number of complex

pole pairs plus the number of real poles. A comnlex vector

is formed named POLES, which holds a listing of all the

poles of the filter under analysis. The POLZRO array stores

real poles In the form X+jO. Only the top half Diane pole

of each complex pole pair is stored, i.e., (X+jY), where X

and Y are non-negative. The vector POLES has entries for

all real poles and both poles of each complex pole pair.

21





Once the POLES vector has been generated the subroutine

COEFF multiplies out the factors of the form (z-p.) to

generate the coefficients of the denominator polynomial.

The algorithm for multiplying out the denominator

polynomial is essentially the same as would be done by hand,

multiplication of a series of literal factors of the form

(z-P-). The vector POLES is passed to the COEFF subroutine

as the vector V. Since the denominator factors are of the

form (z-p-)/ the V vector is changed to hold the values -p..

If the system is of order less than ten, the remaining

positions of V are filled with zeros. The degree of the

denominator polynomial Is subsequently used to determine how

many poles are actually located at the origin.

The vectors used in the subroutine COEFF hold the

coefficients for the polynomial being generated. The

literal powers of "z" are supressed. The vector HI always

contains the partial product of the K factors Dreviously

multiplied together. The vector H2 represents the old

partial product times the "z" of the (z-Pj_) factor. Since

the coefficient of "z" is always one/ H2 is a left shifted

version of HI. The vector H3 represents the partial product

times the next pole location (p^). This next -p£ value is

stored in V(l). The new HI vector is formed by adding the

H2 and H3 vectors. HI now contains the product of the first

K+l factors. The values in the V vector are next shifted

such that the next pole location to be multiplied is always

22





in the V(l) position. These four steps are repeated ten

times to generate the coefficients of the complete

polynomial in "z". The formula for the transfer function

requires coefficients of the denominator polynomial in terms

of z so the order of the coefficients is reversed.

Figure 3-5 depicts several iterations of the algorithm

used in the COEFF subroutine. Figure 3-5a shows the initial

conditions for each of the vectors defined in the above

paragraph. Figure 3-5c shows the values of the vectors

after the first iteration. Figure 3-5f shows the vector

values after the second iteration. The third and subsequent

iterations follow this pattern.

In precisely the same way as discribed above, the a,

coefficients are generated with the ASUBK subroutine. The

zero locations are stored in POLZRO exactly as are the

poles. The generation of the vector ZEROS and the use of

the subroutine COEFF parallels the 8SUBR subroutine exactly.

The significant variables in subroutine RSPNSE are:

XSUBN, INPUT, OUTPUT, FLTRGN, A, and B. The vectors A and 3

hold the already computed values of a, and b, . A(l) holds

a
Q

; A(2) holds a-^ . . . A(ll) holds a1Q . The bp are stored

similarly in the B vector. XSUBN is the current value of the

input sequence. INPUT is the value of the node so labeled

in figure 3-U. OUTPUT is similarly noted on figure 3-U.

FLTRGN is the value of the filter gain, and is assigned by

the user. The vector Z holds the delayed INPUT values.

23
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Z(l) is no delay; Z(2) is delayed one time unit; Z(3) is

delayed two time units, etc.

The subroutine RSPNSE generates the appropriate input

sequence. For the unit sample response the input sequence

is I, 0, 0, 0, ... . For the unit step response the input

sequence is 1, 1, 1, 1, ... . The appropriate value of

XSUBN is determined by the type of input sequence. The

variable INPUT is then computed to be the sum of XSUBN and

the a ,'s times the delayed INPUT values. The filter output

is the sum of the b 's times the delayed INPUT values.
r

These output values are then multiplied by the filter gain,

FLTRGN, and stored in the appropriate array: Yl for the

unit sample response, YS for the unit step response.

C. FREQUENCY RESPONSE

For discrete systems, the frequency response is found by

evaluating the system transfer function at points on the

unit circle. Subroutine FRQNCY generates both the Dhase

and the magnitude of the transfer function.

The important variables in the FRQNCY subroutine are:

AA, BB, THETA, Z, NNUM, and NDEN. The variables AA and BB

are the double precision values of the A and B vectors

described in the section on time response. THETA is the

angular displacement around the unit circle for which a

value of the frequency response is calculated. Z is the

27





classical z-plane variable:

Z=exp(j THETA) (3.3)

NNUM is the number of numerator terms. NDEN is the number

of denominator terms.

The frequency response is computed for 1024 points

around the unit circle. All points computed are for THETA

greater than zero and less than tt. The values of Z for

THETA greater than -tt and less than zero are neither

computed nor plotted since the magnitude of the transfer

function is an even function of THETA and the phase response

is an odd function of THETA.

The generation of the a, and b coefficients has already

been discussed in the section on time domain response. The

evaluation of H(z) is straightforward. The value of THETA is

incremented through 1024 steps from zero to tt . For each

value of THETA generated, the value of Z is computed. The

value of H(z) is then computed in two parts. The numerator

is the sum of NNUM terms of the form bp times z for

r=0, 1, 2,. . . NNUM-1 . The denominator is one minus the

-k
sum of (NDEN-1) terms of the form a, times z for

2
k = l, 2, 3, . . . NDEN-1 . Dividing numerator by denominator

NNUM is equal to the degree of the numerator plus one.

2
NDEN equals the degree of the denominator plus one.

28





yields H(z). The phase of H(z) Is then determined using the

principal values of the arctangent function; the results are

stored in the vector YP. The magnitude of H(z) is computed /

multiplied by FLTRGN, the filter gain, and subsequently

stored in the vector YM.

D. OUTPUT PLOTS

The output plots generated by ASDF are generated by two

different software programs each being different

implementations of the same plotting requirements. One set

of plots is generated using PLOT-10 software on the

Tektronix 4012 terminal. Another set of clots utilizes the

Versatec plotter and associated software. [Ref. 7] The

PLOT-10 software is adaquately covered in reference 10. The

Versatec software is explained in Technical Note-034 in the

computer center.

The plots which are generated on both devices are

essentially the same. There are five plots generated on the

4012 terminal: unit sample response, unit step response,

phase response, magnitude of the transfer function, and

magnitude of the transfer function in decibels. Both of the

time domain plots are terminated when the output value has

stabilized to within one percent of the maximum generated

system output. All 1024 points of the Dhase and magnitude

plots are plotted.
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The form of the Versatec output is similar to that of

the 1*012. One additional plot is included. It shows the unit

circle with poles and zeros of the filter being analyzed.

Plotting is terminated when the filter output stabilizes to

within one percent of the maximum system output generated.

On both devices, the values of unit sample response are

stored in a vector Yl and plotted with subroutine PLTIMP.

The unit step response values are stored in YS, and plotted

with subroutine PLTSTP. The phase response is stored in

vector YP. The magnitude of the transfer function is stored

in vector YM. The magnitude of the transfer function in

decibels is stored in YMDB. The three vectors YP, YM, and

YMDB are all plotted with subroutine PLTTRF. The Versatec

plot of the unit circle is generated with subroutine UNTCR.

The U012 plot of the unit circle and command array are

generated with the subroutine UMTCIR.

E. SUPERVISORY ROUTINES

There are three supervisory routines used with the ASDF

programs. These supervisory routines make the loading of

ASDF transparent to the user. There is a substantial amount

of file manipulation required to store and load the ASDF

programs. A knowledge of the hardware and software

available for these purposes is not Darticularly useful to

the user. For these reasons, the supervisory routines are

discussed only briefly. Two of these routines are based on
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CP/CMS and IBM EXEC environment; the third is written in the

IBM-360 Job Control Language.

The JCL program moves the ASDF program from its

permanent storage location on DISK02 to the CP/CMS disks

OSX001. The two EXEC routines generate an appropriate

CP/CMS work space/ and manipulate the ASDF text file into a

usable form.

The EXEC program ASDF191 resides on the user 191-P-disk.

This routine automatically requests and formats ten

cylinders of temporary disk space. The ASDF TEXT file is

moved from the OSX001 disk to the newly created temporary

disk space 192-T. Once in place/ The ASDF TEXT file name is

changed to ASDF EXEC to generate the next file with the

correct file type. ASDF EXEC is then edited to remove the

first set of data cards which hold the ASDF192 EXEC program.

The 192-T-disk is released and the user is requested to type

two commands to the system. The "login 192 P" command makes

the 192 disk the P-disk. The "EXEC ASDF192" command begins

the execution of the second EXEC file.

The general ASDF192 EXEC structure is depicted in figure

3-6. ASDF192 EXEC is created by ASDF191 EXEC and resides on

disk 192. In a manner similar to ASDF191/ ASD C 192 splits

the ASDF TEXT file, which contains all of the component

parts of the ASDF program, into a series of smaller files.

Once all files have been separated, titles are altered

appropriately, text files sre loaded into core, and load
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dues UKJU

Figure 3-6 Structure Of ASDF192 EXEC
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modules are generated. ASDF192 then reverts to an infinite

loop, reading and implementing the desired user command.

There are six user commands available to the user: POLZRO,

RESPONSE, EXEC PUNCH, EXEC HRD$CPY, OPTIONS, and INTRO. The

applicability of these commands is briefly discussed in

chapter four. This brief description is also presented by

executing the OPTIONS command once ASDF has been loaded.
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IV. STRUCTURE OF ASDF COMMANDS

The ASDF program generates the time and frequency

responses of realizable digital filters of order ten or

less. Chapter three describes the algorithms used for these

computations. The procedure for executing the ASDF program

generally consists of two distinct steps. The first step is

to enter the poles and zeros of the filter to be analyzed.

The second step is to perform the calculations required to

generate and plot the desired filter resDonses. There are

six commands which may be executed within the ASDF

environment providing the user with the ability to control

the form of the output/ to enter the poles and zeros of the

filter/ and to clarify most questions pertaining to the

meaning and use of the general commands. The six

fundamental commands available to the user are: OPTIONS,

INTRO, POLZRO/ RESPONSE/ EXEC PUNCH/ and EXEC HRDSCPY. Only

the POLZRO command has a subordinate command structure. All

of these commands are issued by typing the command on the

terminal keyboard in response to: *ASDF-RE.

The OPTIONS command provides a listing of all commands

available to .the user. Each command is accompanied by a

brief description of its intended use.

The INTRO command writes on the screen six pages of

information pertaining to the POLZRO command substructure.
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INTRO includes a general description of the data input

modes, and a description of several input situations with

the appropriate executable commands.

The POLZRO command allows the user to modify or create a

filter in the z-plane. All adjustment of poles and zeros

must take place with this command. By issuing this command

the user may add and delete poles and/or zeros as well as

adjust the filter gain constant. The commands which are

issued within the POLZRO environment are described in a

later section of this chapter.

The RESPONSE command displays the characteristics of the

filter being created by the user. Five displays are

presented: unit sample response, unit step response, phase

of the transfer function, magnitude of the transfer

function, and the magnitude of the transfer function in

decibel s.

The EXEC PUNCH command allows the user to punch a card

deck of the filter pole and zero locations on the offline

punch. This punched output can be Dicked up in room 1-140

of the computer center. The cards punched by this command

may be subsequently reentered into the system so that this

particular filter can be referenced or modified at a later

date.

When the user desires to enter a filter in this way, the

punched cards are presented to one of the computer operators

over the counter in room 1-140. The cards are punched in
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the correct format for direct submission into the CP/CMS

card reader. The operator subsequently reads this deck into

the user's virtual card reader. As the user signs onto a

terminal and gains access to CP/CMS / the computer includes

an additional message in the standard login typeout showing

that the user has a virtual reader file. This message is of

the form:

FILES:- 01 RDR, NO PRT, NO PUN

When the user wishes to access this old filter data he must

execute the CP/CMS command OFFLINE READ * *. The OFFLINE

READ command will read the punched card filter data from the

user's virtual card reader, and generate a file on the

user's disk space entitled FILE FT01F001. Any files with

this name present before the OFFLINE READ command is issued

will be over-written by the new file. If the user does not

wish to lose an older FILE FTQ1F001, he should use the

CP/CMS ALTER command to change the name of the old file that

he wishes to protect. Once the user has successfully loaded

the ASDF program, the ASDF signature i.e., *ASDF-RE, is

presented. The OFFLINE READ command may be issued any time

that this signature appears.

The EXEC HRDSCPY command is available only when the

SUBMIT function of CP/CMS is functioning. When the SUBMIT

command is not functional a message is sent to the user

during the login procedure which states that SUBMIT is not

available. the output from this command is ultimately
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available In the computer center, and consists of two parts.

The first part of the output is the numerical listing of the

values of the responses computed by the ASDF program. The

EXEC HRD$CPY command is the only command which will allow

the user access to these numerical values. The second part

of the output is a series of Versatec plots, each similar to

the screen presentations of the RESPONSE command, with one

additional plot of the unit circle and pole/zero locations.

When the EXEC HRDSCPY command is executed the ASDF program

will ask several questions, using the responses to generate

a JOB card. The response to the "ENTER DESIRED JOB NAME" is

the title which appears on the final output. ASDF then

submits the filter characteristics to the operating system

for orocessing. The hard copy output will be found in the

standard output boxes.

A. SUMMARY OF DATA INPUT MODES

There are three nodes through which the poles and zeros

may be entered into the z-plane: 1) interactive graphics,

2) rectangular, and 3) polar. Each of these modes has

particular attributes and limitations.

1. Interactive Graphics (IAG)

This mode was designed to enter poles and zeros

rapidly, in cases where accuracy is not of prime importance.

The interactive graphics mode is characterized by the

appearance of the graphics cursor (the intersection of two
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lines which trace across the terminal screen). The position

of the cursor is controlled by the two thumb wheels located

to the right of the interactive ASCII keyboard on the

Tektronix U012 terminal. The coverage of the interactive

graphics cursor is limited to values of X and Y greater than

-1.1 and less than +1.1. Zeros outside this area must be

entered with either the polar or rectangular commands.

Careful adjustment of the cursor can usually locate poles or

zeros within .002 units of the desired location. Poles must

be located within the unit circle.

2. Rectangular

This mode was designed to enter from the terminal

keyboard, poles and zeros which are known in rectangular

coordinates. It is slower than the interactive graphics

mode because there is a significant amount of screen

rewriting required. The rectangular mode allows much

greater accuracy in the location of ooles and zeros. Poles

may not be entered on or outside the unit circle. Zeros must

be located within ten units of the z-plane origin.

3. Polar

This mode was designed to enter from the terminal

keyboard, poles and zeros which are known in polar

coordinates. This mode is also slower than the interactive

graphics mode. It allows poles and zeros to be entered to

any permissible position in the z-plane. Poles must be

entered within the unit circle. Zeros must be entered within
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ten units of the z-plane origin. Each polar command has a

description of the constraints on the data to be entered

automatically written on the screen. This mode is

part I cul ari 1 y appropriate when constructing all-pass linear

phase f ? 1 ters .

B. THE POLZRO COMMAND SUBSTRUCTURE

In an attempt to maximize execution soeed, a minimum of

information is wri tten on the screen/ thus reducing the

rewrite time after execution of each command. When program

execution begins/ the user is presented with the unit

circle/ and a listing of commands on the top left side of

the screen. The commands are abbreviated in the following

manner. The general command type or mode is specified

across the top of the array as INTERACTIVE/ RECT/ and POLAR

(see figure U-l). Each of these modes conforms to the above

description. Down the left side of the array are the

commands of the form CRR, where C is the change to be made,

A - for add a root, D - for delete a root. RR is for the

type of root to be acted upon by the command: RZ - real

zero/ CZ - complex zero, RP - real pole, and CP - complex

pole. As an example/ the box in the center column aligned

with the row titled DCZ stands for the command "Delete a

Complex Zero - Rectangular Coordinates. There are two

unique commands listed as NUC, and LST. The New Unit Circle

(NUC) command simply redraws the unit circle and command
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array. This is appropriate when either too many entries

have been made to the terminal / and the command array is no

longer clear, or when noise in the line from the computer

causes a deformed array or unit circle to be drawn. The LST

command provides the user with a listing of the current

status of the filter being analyzed, in a self explanatory

format

.

In all cases when the unit circle and command array just

described appear on the screen, an audible tone or bell is

heard. This bell indicates to the user that the cursor is

to be positioned within one of the boxes in the command

array. In order to execute a command, the cursor is

positioned in the box associated with the desired command.

A single keyboard character (any character but the "return"

key is acceptable) is then typed. The cursor then

disappears. The system presents a carat oointing to the

command that the computer is about to execute; the flashing

cursor blinks within the box associated with the command

which is about to be executed. If the box so indicated is

the command that was selected, the user types a "space", an

"e" (for execute) and then "carriage return". In cases

where a rectangular or polar mode command is to be executed,

the screen is then erased, and new information is printed.

In cases where an interactive graphics command is to be

executed, only the cursor reappears. This second appearance

of the cursor is not accompanied by a bell or audible tone.

41





This indicates that the cursor is to be positioned within

the unit circle. Once so oos?tioned / a single keyboard

character is typed (not "return"), and, as appropriate, the

unit circle is redrawn to reflect the change in pole or zero

locations. After this update of the z-plane, the circle and

command array are redrawn with the cursor accompanied by the

audible tone.

There are only two exceptions to this scenario. First,

if the flashing cursor does not flash in the correct box,

the wrong command will be executed. If an incorrect box

contains the flashing cursor, the user should not type the

"space", "e", sequence. Instead, he should type tv/o other

characters (e.g., "space", "space") and then "return." The

cursor returns along with the audible tone, calling for a

readjustment of the cursor, closer to the desired command

box. The second exception occurs when the placement of all

of the poles and zeros is completed. In this case, after

aligning the cursor with any box, the sequence "space", "x"

(for exit), "return" should be typed. This will terminate

the input, or modification, stage of the program and present

the user with a series of options for the next stage of

filter processing. At this point a display appears which

explains the options available to the user.
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C. SUMMARY OF POLZRO SUBCOMMANDS

When the cursor appears along with an audible tone, the

user is to position the cursor within the command array, and

type a keyboard character (not "return"). 'When the flashing

cursor appears within a box, he types ("space", "e",

"return") to execute the soecified command. "Space" and any

other character but "x" will return the user to the command

table for cursor readjustment. To terminate the input, or

modification mode, the cursor is positioned over any box,

and once the flashing cursor enters the box, the characters

"space", "x", "return" are typed.
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V. LOADING THE ASDF PACKAGE

The procedure for using the ASDF program consists of

either six or seven steps depending on whether or not the

ASDF package is resident on OSX001. Usually the r^ro^ram

sections of ASDF are stored on the T23U disk pack OSX001.

Each Monday morning the OSX001 disks are scratched so that

the ASDF program must be moved from the permanent storage

location on DISK02, to the temporary storage location on

OSX001. The user may simply sign onto a ^012 terminal/ and

execute three commands to load ASDF into his virtual

machine. Once this loading process has been successfully

completed, the commands previously discussed are at the

user's disposal for filter analysis.

A. LOGIN PROCEDURE

With one minor exception, the standard login procedures

(specified in Section k.k.3 of the CP/CMS User's Manual)

[Ref. kl are applicable when entering the CP/CMS system to

use ASDF. Due to the size of the ASDF programs the user

must request a UOOk virtual machine when loging onto CP/CMS.

The virtual machine is requested as follows:

login XXXXTNN UOOk

where XXXX is the user's computer center number, T is the

type of user i.e. G for general user, and P for private
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useo and NN is the two digit terminal number. The kOQk

request in the LOGIN is absolutely mandatory. Without this

request the user will be able to load the ASDF program,

however, when attempting to execute the RESPONSE command / an

error: "INPUT COMMAND ERROR" will result. Should this error

occur when the command is corrctly spelled the user has no

alternative but to logoff and log back on to the system

requesting the correct size virtual machine. The remainder

of the login procedure is identical to the examples in the

CP/CMS user's manual.

B. TESTING OSX001 FOR ASDF PROGRAMS

The second step in loading the ASDF programs is to

determine whether or not a copy of the programs exists on

OSX001. The ASDF programs are permanently stored on the

operating system DISK02. The first time that the programs

are used each week, the user must move them from DISK02 to

the disk OSX001. To determine whether or not OSX001 has the

ASDF package, issue the command:

TOCP ASDF191 EXEC PI

The system will respond:

EXECUTION BEGINS...

237 = OSX001

ENTER DSNAME OR '/*'

The correct user response is:

F0718.asdfl91
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At this time one of two responses will appear. The

particular response received is dependent on whether or not

ASDF resides on OSX001.

1. ASDF is on OSX001

When the ASDF programs are located on OSX001, the

system response is:

EXTENTS EXHAUSTED, EOF SIMULATED.

k BLOCKS 63 RECORDS READ

This message indicates that file ASDF191 has

sat i sfactorial 1 y been transferred to the user's virtual

machine and the user is ready to continue with the

subsequent loading steps.

2. ASDF i s not on OSX001

When the ASDF programs are not on OSX001, the system

response wi 1 1 be:

DATA SET NOT FOUND (OS/360 S213)

ENTER DSNAME OR '/*'

This response indicates that the user must move the ASDF

programs to OSX001 before the loading procedure may be

resumed. The simplest method for accomplishing this

transfer is to generate a file on CP/CMS which exactly

duplicates the Job Control Language program which follows.

To generate the file which transfers ASDF, logon to

CP/CMS. Once the system's responses have been entered and

the system is ready, issue the command:

EDIT ASDF JCL
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Then type in, or read in , the program which follows.

// Standard JOB Card (User's Manual Sec. 3.3.2.1)
// EXEC PGM=IEBGENER
//SYSPRINT DD SYS0UT=A
//SYS IN DD DUMMY
//SYSUT1 DD DSN=F0718.ASDF / VOL=SER=DI SK02, UNI T=3330,
// DCB = (RECFM = FB,LRECL = 8 0,BI_KSIZE=»3 200),DISP=(OLD,KEEP)
//SYSUT2 DD DSN =F0718.ASDF,VOL=SER=OSX001,UNIT=23U,
// DCB=(RECFM=FB,LRECL=30,BLKSIZE*32 00),DISP=(NEW,KEEP),
// SPACE = (TRK,U0,1),RLSE)
// EXEC PGM=I EBGENER
//SYSPRINT DD SYS0UT*A
//SYS IN DD DUMMY
//SYSUT1 DD DSN=F0718.ASDF191,VOL=SER=DI SK02, UNI T=3330,
// DCB=(RECFM=FB,LRECL=8 0,BLKSIZE=8 00 ) ,D I SP= (OLD, KEEP)
//SYSUT2 DD DSN = FQ718.ASDF191,VOL=SER=OSX001,UNIT = 231i*,

// DCB=(RECFM=FB,LRECL=8 0,BLKSIZE=-800),DISP*NEW,KEEP),
// SPACE=(800,(3,1),RLSE)
//

Once this program has been correctly read in to the

user's disk, it must be submitted to the operating system

using the standard SUBMIT command:

SUBMIT ASDF JCL PI XXXX

XXXX is the user's computer center number. If the SUBMIT

function is working the following messages will be returned:

** CARDS XFERED TO 0098P **

FNAME FTYPE PI SENT FOR OS BATCH JOB

After a short delay the system will send a second message:

FROM 0098P33 : JOB SENT TO OS WITH 21 CARDS WRITTEN (Time)

The user should then revert back to section B above which

A deck containing this program is available from
Professor Kirk, Sd 302.
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discusses the TOCP command. After giving the system a period

of time to execute the JCL job which was just submitted,

execution of the TOCP command will indicate that the ASDF

files are present. If the operating system has not completed

executing the transfer, the TOCP request will respond as in

paragraph two above.

B. LOADI NG ASDF

Once ASDF resides on disk OSX901, the remaining required

steps are simple. The user issues the command:

EXEC ASDF191

The system will type a series of lines onto the terminal.

At the conclusion of these typewritten lines the user is

prompted to issue the next two commands:

LOGIN 192 P

The system responds:

192 REPLACES P (191)

The next required entry is:

EXEC ASDF192

These two commands v/ill cause a very long list of CP/C.MS

commands to be typed on the screen. Each of these CP/CMS

commands is automatically executed by the operating system

in the process of loading the ASDF programs. There are no

furthrer commands required from the user to complete the

loadi ng process

.

48





When the entire ASDF program package is loaded, the user

v/ill be presented with a title page and the instruction:

"HIT SPACE AND RETURN TO CONTINUE. " Once the user has typed

"space" and "return" the display will write out a listing of

the commands at his disposal. These commands have already

been discussed in chapter four.
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VI . USING ASDF

Each of the following sections constitutes an example

for one of the three input modes. Each example uses only

one input mode. In general , these modes may be combined

during the generation of any particular filter. The mode

selected should be the one most convenient to the user.

A. EXAMPLE ONE - INTERACTIVE GRAPHICS

This first example uses the ASDF program in the

interactive graphics mode. The objective is to observe the

responses of a digital filter which has two real zeros, one

at the origin and another at +0.8, two complex poles located

at (0.8 +/- jO.2), and the filter gain is 1.000. The

interactive graphics mode is used since the exact locations

of the poles and zeros are not critical. For the purposes of

this example, it is assumed that the user has already

followed the login procedure described in the above

paragraphs, and has loaded the ASDF program. The user has

already seen the title page, and the two pages of command

descriptions. The screen is clear except for the top left

corner which shows:

•ASDF-RE

This group of letters is the signature for the ASDF program
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and indicates that the program is ready to execute the

user's next command.

Since we must first enter the poles and zeros into the

z-plane the appropriate command to type is:

POLZRO

The ASDF program will then draw the screen as shown in

figure 6-1, and generate an audible tone. Initially the

cursor will be located at some arbitrary position or perhaps

may not appear on the screen at all. Movement of the thumb

wheels moves the cursor position. Since we wish to execute

in the interactive graphics mode, to add a real zero, we

move the cursor (intersection of the two lines tracing

across the screen) into the box in the left column labeled

ARZ, (Add a Real Zero) figure 6-2. We then type any

keyboard character except "return". The trace cursor will

disappear, and the flashing alphanumeric cursor will appear.

The program will print a carat pointing to the box selected

by the user. The flashing cursor will move into the box

selected .

The user then types the command "space", "e", "return".

The flashing cursor disappears, and the trace cursor

reappears. The absence of an audible tone at this time

indicates that the trace cursor is to be positioned within

the uni t ci rcl e.

The U012 terminal in the computer center requires a

"control-s" after every response.
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The trace cursor is adjusted to the oosition of the desired

real zero, (the origin in this case)/ as shown in figure

6-3. Any keyboard character except "return" is then typed.

The ASDF program plots the zero at the origin, and returns

the trace cursor with the audible tone. The audible tone

reminds the user that the trace cursor is to be positioned

in the command array. Since another real zero is to be

entered, the cursor is positioned as in figure 6-lb again,

and the same steps are followed. When the trace cursor

reappears without the audible tone, oosition it within the

unit circle as near as possible to the point (0.8 +/- jO.O)

as shown in figure 6-U. (To enter the zero precisely at 0.8

the rectangular or polar mode would be used.) The steps for

entering the complex pole pair exactly parallel those for

the previous entries, and are depicted in figures 6-5/ and

6-6.

Once all the poles and zeros have been entered, the

trace cursor may be aligned with any command box, and a

character typed (not "return"). Once the alphanumeric

cursor enters that box, the user types "space", "x",

"return". The screen is cleared and the user is asked if he

wishes to change the default filter gain. Since the default

value is 1.0, the user responds "n"/ the ASDF program clears

and responds with: *ASDF-RE

The next step in the normal sequence is for the user to

look at the filter characteristics. To display these
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characteristics the command typed is:

RESPONSE

To ^et a hard copy of the filter responses the command:

EXEC HRDSCPY

is typed. Figures 6-7a, b, c, d, e, f, and g show the

pertinent portions of the output.

3. EXAMPLE TWO - RECTANGULAR MODE

This second filter example is taken from [Ref. 5], page

222. The filter is a fourth-order low oass Chebyshev. The

derivation of the transfer function is described in the

text. The given transfer function is factored to ?ive the

desired pole/zero locations. The filter has two complex

zeros at (-1.0 +/- jO.O) and two complex pole pairs, one

pair at (.7498 +/- j.5348), and one pair at ( .7774 +/-

j.2120). The filter gain is given as 0.001836.

In a manner exactly paralleling the previous example,

the user selects the command ACZRCT (which stands for Add a

Complex Zero - Rectangular Coordinates), by positioning the

trace cursor in the appropriate box, as in figure 6-8a.

Once a keyboard character is typed, and the alphanumeric

cursor moves into the box, the "space", "e", and "return"

keys are typed. The ASDF orogram will erase the screen and

draw the display shown in figure 5-8b. The user then tyDes

in the rectangular coordinates of either complex zero in

the first complex zero pair, figure 6-8c. The system will
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ask whether or not the root location has been correctly

entered. The user responds 'y' for yes, 'n' for no. If the

root has been incorrectly entered, an 'n 1 response will

rewrite the screen for another attempt. Upon receiving a

'y' response ASDF rewrites the unit circle and command

array, and plots the new root. The second complex zero is

entered exactly as the first.

The complex poles are entered as were the zeros. The

trace cursor is first placed in the box ACPRCT. (Add a

Complex Pole - Rectangular Coordinates), as in figure 6-9.

Figure 6-10 shows the unit circle after all poles and zeros

have been entered. The POLZRO command is terminated by

aligning the trace cursor with any box, typing a character,

waiting for the flashing alphanumeric cursor to enter the

box, and typing "space", "x". The system responds by asking

about the filter gain. In this example the filter gain is to

be changed to .001836, so the correct response is 'y'. The

new filter gain, 0.001836, is typed to terminate the POLZRO

command.

To view the filter responses, the user enters the

command

:

RESPONSE

when the *ASDF-RE signature appears. The hard copy

responses of the filter are shown in figures 6-lla through

6-llg.
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C. EXAMPLE THREE - POLAR MODE

This example uses the polar mode to venerate an all Dass

filter. The filter complex pole pairs are to be located at

(0.2 at +/- k5 degrees), and (0.5 at +/- 30 degrees). The

filter zeros are to be at (5.0 at +/- ^5 degrees), and (2.0

at +/- 30 degrees). The filter gain is to be 0.01. The

first step is to change the specifications in degrees to

radians. Thirty degrees equals .5235 radians. Forty five

degrees is .785U radians. The entry of ooles and zeros

exactly parallels the above examples/ however, the desired

comands are ACPPLR, (Add a Complex Pole - Po]ar

Coordinates), and ACZPLR, (Add a Complex Zero - Polar

Coordinates). Figure 6-12a shows the trace cursor position

for ACPPLR. Figure 6-12b shows the trace cursor position

for ACZPLR. The angular part of any pole or zero entered In

the polar mode must be in radians. Figure 6-12c shows the

entry of the first complex zero pair. Figure 6-12d shows

the entry of the first complex pole pair. Figure 6-12e

shows the change in filter gain from 1.00 to 0.01. Figures

6-13a through 6-13g show the hard copy responses for this

filter. It should be noted that zeros which plot outside of

the unit circle are indicated by stars. All such zeros are

plotted at a radius of 1.1 along the same angular component

as the actual zero location. Zeros are plotted this way for

two reasons: first to make the output display consistent for

all relevant filters, and second to emphasize zeros which
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are close to, but outside, the unit circle. The importance

of distinguishing between zeros very near the unit circle,

either interior or exterior, rests on the extreme

sensitivity of the phase of the frequency response as a zero

moves from the interior, onto, and to the exterior of the

uni t ci rcl e.
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VII. ADDITIONAL EXAMPLES

The purpose of this chapter is threefold. The primary

objective is to provide the user with a series of plots

demonstrating the general form of those tyDes of filters not

considered in chapter six. Additionally, this chapter

demonstrates the responses generated by poles located at a

series of positions within the unit circle. It further

provides examples for user comparison when learning to

interact with the z-plane.

The filters considered in the examples of chapter six

include a fourth-order low-pass filter and a second-order

all-pass filter. The sequence of figures 7-la through 7-lg

shows the general pole zero placements for a high-pass

filter, and associated responses. Similarly, figure 7-2a

through 7-2g show the responses for a band-pass filter.

Figures 7-3a through 7-3g show a band-reject or notch

f i 1 ter.

The secondary purpose of the chanter is to show the user

the general forms of time and frequency resDonses as the

filter ooles move in the z-plane. The sequence of figures

7-t* through 7-11 shows the responses for a real pole at

various locations on the real axis. Figures 7-12 through

7-19 similarly show the responses of a complex Dole pair

moving across the z-plane. Frequency responses are not
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shown for poles on / or outside of, the unit circle since the

frequency response is not defined for these cases. Figures

7-17/ 7-20/ and 7-21 show the change in responses for a pair

of complex poles which move away from the real axis.

The final intent of the chapter is to orovide the user

with additional figures for comparison should he need

further practive in manipulating poles and zeros in the

z-plane. It is imoortant to note that the ASOF program will

not allow the user to position poles on or outside the unit

circle. This limitation results in several plots which can

not be reproduced by the user.
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VIM. INTERPRETATION OF ASDF OUTPUT

When the user initially confronts the ASDF program it

is expected that he win attempt to duplicate some of the

examples presented earlier in this thesis or similar

examoles found In the literature. These tyoes of

applications of ASDF are straightforward and the results

generated can be compared with published results.

Interpretation of the output plots is seldom confusing.

As the user becomes more familiar with the use of the

ASDF program and the positioning of the poles and zeros in

the z-plane he will undoubtedly attempt to generate filters

with sharper transition regions, and greater attenuation in

the stop band(s). In general these filter improvements are

accomplished by increasing the order of the system and

positioning the poles closer to the unit circle. As the

order of the system increases, and as the poles of the

filter become closer to the unit circle, the filter becomes

increasingly subject to the difficulties associated with

the finite precision arithmetic used in the filter

impl ementat ion

.

A tacit assumption made very early In most digital

signal processing courses (and often quickly forgotten) is

that infinite precision arithmetic Is available in

performing the calculations. This assumption breaks down
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when digital filters are realized in hardware or simulated!

In general there are three sources of error which may affect

the performance of digital filters. Due to the finite

precision representation of the coef f i

c

ients , the values of

the implemented filter coefficients are only approximately

equal to the desired values. Second, errors may be generated

in the arithmetic operations. In general, the product of

two n-bit numbers results in a 2n-bit result. An error

occurs when this 2n-bit number is converted to n-bits for

succeeding computations. The third type of error

encountered is the analog to digital conversion required for

processing analog signals with digital filters. Only the

first two of these errors is of concern in the ASDF program.

While an in depth analysis of finite precision effects

is beyond the scooe of this work, let us consider the filter

which has eight zeros located at the origin, and eight poles

located at -0.9. Entering these locations into the z-plane

using the ASDF program generates the filter responses in

figures 6-la, b, c. A superficial glance at these responses

indicates that this filter is unstable. The filter must be

stable, however, since all of the poles lie within the unit

ci rcle.

There are several phenomena involved in this example.

The first is the dynamic range limitation of the system on

which the filter is implemented. The IBM-360 is limited to

fi u — fi 3
computing with numbers between 15 and -16 . Once the
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larger of these limits is exceeded, the computations are

terminated and it is not clear whether the designed filter

is actually unstable or has merely exceeded the dynamic

range limitations of the machine. The dedicated user may

decide to modify the programs presented in the appendicies

to investigate the time responses of such systems. Clearly

the form of the time responses will not be significantly

altered if a modified unit sample response

1 x 10"" 10
, 0, 0, 0, . . .

and a modified step response

1 x 10 , 1 x 10 , 1 x 10 , . . .

is used.

If these modifications are performed, two other

phenomena become apparent, each relating to the finite

precision implementation of the digital filter. The first is

that, in general, digital filters have deadbands, the second

that the filter output may degenerate to a limit cycle. The

original works by Blackman [Ref. 1] . demonstrate that

digital filters exhibit both of these effects. Extensive

covgerage of these phenomena is not appropriate here,

however, a dead-band in a digital filter can be

simpl is

t

ical 1 y described as a span of filter input values

for which the filter output does not change. The limit

cycle effect is evident when a digital filter responds to a

steady state Input. For constant Inputs, the filter output

may run through a cycle of values. The pronensity for
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experiencing limit cycles is obvious in the calculation of

the step response. A close look at the unit sample response

shows that after a sufficiently lar<?:e number of input

values, this unit sample sequence becomes in reaching:

steady state, a constant.

When observing the output response of the examnle

filter, there is still another possibility for explaining

this otjtput. This explanation revolves around the fact that

the poles in the implemented filter are not at the locations

expected. In fact, the poles may actually move outside the

unit circle even though they were entered within. In

general, there are only a finite number of pole locations

Dossible with finite word length coefficient

representations. The effect of this limitation is best

explained using another example. Consider a filter with

three zeros located at 0.5, and 0.2 +/- JO. 5, and four poles

located at -0.999, -0.6, and -0.69 +/- JO. 69. The infinite

precision transfer function for this filter is expressed in

equation 8.1.

Z
3

- .9 Z
2

.49 Z .11*5 (8.1)

Z
U

+ 2.979 Z
3

* 3.75822 Z
2

+ 2.31+97398 Z + .57074868

Now consider the finite precision case where each of the

coefficients must be represented by a six bit number. The

pole at -0.6 is expressed in binary (exclusive of sign) as
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.10011001100. . . and is truncated to six bits as .100110.

When all of the coefficients are so represented, the

transfer function is expressed by equation 3.2. Clearly the

poles and zeros of this second transfer function are not the

Z
3

- .890625 Z
2
+.U7U275 Z - .U0625 (8.2)

H(z) = —
Z + 2.9375 Z * 3.75 Z 2.3125 Z + .5625

sane in equation 8.1. In general the differences will change

all of the filter responses. In fact for this particular

case the new poles of the system are at -0.70522 +/-

JO. 16677, and -0.76353 /- JO. 698616; this filter is

unstable !

The reason for the shift in pole locations is clearly

portrayed by the filter whose characteristic equation is

equation 8.3.

(Z + .095)
8

= (8.3)

This filter has eight poles at -0.995. Note what happens to

the filter when an error is introduced by truncating the

infinite precision coefficient values to thirty-two bits.

For simplicity restrict the discussion to the ramifications

g
of an error generated in the value of the constant (.995)

This error can be as large as 2 x 10 . With this error

explicitly included, the new characteristic equation will

be:

(Z * .995)
8

+ 2 x 10" 10 = (8. lO
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The roots of equation (3.4) are complex, and 1 I e on a circle

of radius 0.06 around the point -0.995 /- J 0.0. Figure

8-2 shows that three of these roots lie outside the unit

circle. Thus with a finite precision implementation of the

filter (even v/i th 32 bits of precision), it is possible for

the pole locations to move so far that the filter actually

becomes unstable.

The results of this section as well as four types of

ASDF outputs which have been observed, are summarized in

figure 8-3. Trace A shows the unit sample response of a

stable filter. Trace B shows the response of a filter which

exceeds the dynamic range limitations of the implementation

system. Trace Bl is for an unstable filter and B2 is for a

stable filter caught in a limit cycle. These two traces can

be observed or explored only by modifying the unit sample

sequence. Trace C shows a stable filter which falls into a

limit cycle below the dynamic range limit of the machine

upon which the implementation has been performed. Note that

the performance of a filter above the dynamic ranse

limitation of the IBM 360 (or any other machine) cannot be

observed, unless the ASDF program is modified.

209





o

•H
o
•p
•H
a.

D
CD

Eh

(U

T3
•H
CO

-P

o
CD

<
CO

<D

H
o
ft

d)

ft
e
o
a
<u

w
CD

E-h

Mh
O
0)

<D

in

Eh

I

CO

CD

&
P
bO
•H
ft

210





X

w
Pm Cu w
< 2

W 00 o
5 Ph
J E-i oo
< H W

« J

CO

0)

CO

C
O
ft
CO

0)

&
CD

H
ft
e

00

+J

•H
e
D
X3

>

<u

CO

O
(U

£>
•H
CO

CO

o
CU

CM

o

3

I

CO

CD

U
3
bO
•H

211





I X. SUMMARY AND CONCLUSIONS

The Advanced Simulation of Digital Filters has been

implemented on the IBM 350, and is intended for the use by

persons beginning their study of digital signal processing.

The programs included within the package have been designed

to make the user's interaction with the z-plane as simple as

possible. While the programs themselves are available for

study, all of the computations are invisible to the user, in

an attempt to develop the user's intuition of the discrete

domain without overwhelming him with arithmetic

computations

.

The ASDF package provides the user with an interactive

method by which the filter pole and zero locations can be

manipulated and the effects observed of such movement. ASDF

can simulate filters of up to tenth order, and is punctuated

with numerous comments and instructions which are to assist

the user. The interface with the z-plane is available in a

rapid interactive graphics mode, as well as in the slower

polar and rectangular modes, each providing greater Dosition

location accuracy. The filter responses generated by ASDF

are presented as a series of displays directly on the

Tektronix U012 terminal. Versatec plot capability has been

integrated into the system to orovide high quality copies of

the system responses.
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A. CONCLUSIONS

There are several points which are worth considering for

oersons intending to pursue this or other areas of

interactive systems development with the graphics terminals.

While comments may a^oear obvious they are stated to

minimize the difficulties which can be encountered. First/ a

serious attempt should be made to define the entire data

structure before beginning the programming stage of the

work. All phases of the effort must be planned before

commencing with the actual programming to insure that the

data structure selected is sufficiently general, and

sufficiently flexible to endure the additions and changes

which inevitably occur when initial objectives are

overlooked or changed. Second, it is imperative to master

all of the software tools available and applicable to the

project. There are features of the PLOT 10 software which

exist and were not used in the ASDF program. This

shortcoming is due to insufficient a prior? knowledge. For

example, the writing of text Dortions of the screen

presentations should have been much simpler. Finally, it is

important to research all of the attributes of the devices

used for the final problem solution, and direct the solution

to take advantage of all the system capabilities.
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B. AREAS FOR FUTURE WORK

There are several areas in which this orogram could be

improved or extended. The possibility exists for

transferring the ASDF programs to the Tektronix 4082

computing system. This move v/ould avoid many of the

shortcommi ngs associated with the current IBM 360 system.

The user would be relatively immune to system crashes, and

the constraints placed upon him by concerning the IBM

system's being operational and/or available. There are

several disadvantages associated with this move. With the

advent of the new computer system the majority of the

current problems concerning system reliability/ and

constraints on available access hours should be eliminated.

Furthermore, transferring these programs to the 4082 system

wi 1 1 require significant rewriting to make execution

possible on a system which has a much smaller virtual

machine. Furthermore to fully benefit from the 4082 system,

the interfacing routines should be rewritten to take

advantage of the 4082 refresh capability. It seems that all

of the effort involved for this change is not worth the

expected improvements.

The ASDF program Is now useful for analyzing digital

filters. It seems likely that this capability could be

expanded into a method for computer-aided design of digital

filters. There are standard transformations which allow the

filter designer to mao analog filter requirements into the
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appropriate digital requi rements / and as well there are

transformations which make Dossible the computation of

digital filter transfer functions from known analog transfer

functions. There are also a variety of optimization

techniques referenced in the literature which could be

implemented.

The other area of obvious expansion for the ASDF program

is to include the capability for Derforming spectral

analysis. It would be worthwhile (though perhaps not

particularly involved) to include in the system the ability

to calculate Discrete Fourier Transforms/ and graphically

display the results. Addi

t

ional 1 y, it would be possible to

demonstrate the correspondence between performing

convolution in the time domain directly and Derforming the

convolution in the frequency domain by multiplying the

DFT's. The relation between the circular and linear

convolution could also be graphically portrayed.

As a final precautionary note, it is not possible to

overestimate the length of time required to generate well

documented, correct, useful programs on an interactive

basis. Changes in system parameters, and the limitations in

system software can make the Drocess of simplifying the

user's interactive responsibilities a very difficult process

for anyone not thoroughly acquainted with all available

resources. The myriad of oossible incorrect user responses

which must be anticipated make the problem extensive.
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APPENDIX A: PROBABLE SOLUTIONS FOR DIFFICULTIES

SYMPTOM: RESPONSE command returns an error message uoon

execution.

SOLUTION: Check the virtual machine size with the command

"CP Q F" to insure a virtual machine size of UOOK. If the

user has only been allocated 256K, logoff and lop; back on as

directed in chapter five. Load ASDF as described in chapter

six.

SYMPTOM: User has inadvertently entered the control

program, ie., CP.

SOLUTION: Type in "b" and "return." Normal orogram

execution should resume.

SYMPTOM: The carat appears with the blinking cursor, but it

is not located in the command array.

SOLUTION: Move the trace cursor into the command array, and

type a "space." Normal operation should resume.

SYMPTOM: No terminal activity.

SOLUTION: First, check to see whether or not the system has

crashed. If the system has crashed, logon as in chapter

five, and load ASDF as in chaDter six. If the system has not

crashed, move the cursor to the center of the screen and
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type "space" and "return." If normal operation has not

resumed hit the "break" key. When the CP prompt appears /

type "b." Normal operation should resume.

SYMPTOM: An error is detected in the execution of ASDF191

EXEC indicating that no temporary disk space is available.

SOLUTION: Check with the consultant or a systems

programmer.

SYMPTOM: The user can not escape from a delete pole or

delete zero command in the interactive graphics mode (IAG).

SOLUTION: Implicit in each request to delete from the

z-plane is a request, validating the change to be made. In

the delete IAG mode the trace cursor returns after

illustrating the root to be deleted. Type "y" if the correct

root was Identified. Type "n" if the wrong root was

identified, and attempt the procedure again.

SYMPTOM: The user did not enter the correct amount of data

and the program terminated on a 217 error.

SOLUTION: Type "b" and "return." The program should

restart with the ASDF signature. At this point reenter the

command desired. If executing the POLZRO command it is

advisable to execute the list (LST) command to check on the

current filter status.
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APPENDIX B: IMPORTANT SUBROUTINES AND VARTA3LE5

The subroutines and variables described in this appendix

are applicable to all programs within the ASDF package.

A. SUBROUTINE NAMES

The subroutines within the ASDF package are divided into

three major catagories: 1) Plot-10 software / 2) Versatec

software, and 3) routines generated explicitely for the ASDF

programs

.

1. Plot-10 Software Subroutines

The Plot-10 subroutines are all adaquately described

in reference 10, and are listed below.

ERASE MOVABS ANMODE

RECOVR HOME LINEF

NEWLIN SWINDO VWINDO

POLTRN MOVEA DRAWSA

LIMTRN DRAWR DRWREL

MOVREL VCURSR BELL

POINTA SCURSR I NIT

TABHOR TABVER SEELOC

FIN FINITT DRAWA

DRWABS
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2 . Versatec Subroutines

The Versatec subroutines are listed below, and are

explained in detail in reference 7.

PLOTS PLOT WINDOW

SCALE AXIS SYMBOL

LINE

3. ASDF Subroutines

Each of the following subroutines have been

generated for the ASDF programs.

CRRMMM - Add and delete poles and zeros from the z-plane.

The change "C" can be either "A" for add or "D M for delete.

The roots "RR" can be "RZ" for real zero, "CZ" for comolex

zero, "RP" for real pole, or "CP" for complex pole. Mode

"MMM" can be "IAG" for interactive graphics, "POL" for

poles, or "RCT" for rectangular.

FLTR2 - Prints a listing of the pole and zero locations of

the filter being considered.

ASUBK - Generates the a coefficients required to evaluate

the transfer function.

3SUBR - Generates the br coefficients required to evaluate

the transfer function.

ADJUST - Insures that the correct number of zeros located at

the origin are included in the coefficients a, and b .

RSPNSE - Computes the time responses of the filter.

FRQNCY - Computes the phase and magnitude of the transfer

function for the prescribed filter.
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PRPPLT - Scales the ordinate data prior to plotting the

resoonses.

PLTIMP - Plots the unit sample response.

PLTSTP - Plots the unit step response.

PLTTRF - Plots the phase of the transfer function as well as

the magnitude in linear and decibel format.

UNTCR - Plots the unit circle with the appropriate poles and

zeros.

START - Initializes all arrays and required variables.

FINISH - Checks to insure that the constructed filter is

causal/ and generates a file to save the pole and zero

locations.

ANGLE - Draws the angle sign for polar commands.

ERROR - Controls orogram flow and error messages for user

generated errors.

LST - Prints a listing of the current pole zero location.

PLTTBL - Plots the poles and zeros on the unit circle.

CHCKSZ - Insures that roots are available to be deleted and

that the maximum system order will not be exceeded.

UPDATE _ Makes changes in the POLZRO array to corresoond to

user changes in the z-plane.

LOCATE - Searches the POLZRO table for the root closest to

that which the user wishes to delete.

STRRTS - Puts poles and zeros into the POLZRO array,

PLOTRT - Plots a single pole or zero on the unit circle.
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B. IMPORTANT VARIABLES

The variables described below pertain to all of the

subroutines and programs within the ASDF oackage.

IROOTS(I) - Keeps track of the number of poles and zeros in

the system under consideration. IROOTS(l) is the number of

real zeros. IR00TSC2) is the number of complex zero pairs.

IR00TS(3) is the number of real poles. IROOTSCO is the

number of complex pole pairs.

P0LZR0(l,J) - The locations of the zeros are stored for

values of I from one to ten. The pole locations are stored

for values of I from 11 through 20. The real part of the

rectangular representation of a root location is stored with

J equal to one. The imaginary part of the rectangular

represention for a root location is stored with J equal to

two. The magnitude and angle of the root's polar

representation are stored for J values of three and four,

respectively. P0LZR0(I,5) holds the root type.

I ERROR - Keeps track of the generation of an error. Once

the error has been identified the value is set to one. When

the error has been exolained to the user the value is reset

to zero.

A( I ) and B(l) - Store the values of the a, and b

coefficients.

AA(I) and BB(I) - Store the double precision values of the

a, and b coefficients.
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Yl ( I ) - Stores the values of the unit sample response to be

plotted.

YS(I) - Stores the values of the unit step response to be

plotted.

YP(I) - Stores the values of the phase of the transfer

function to be plotted.

YM(I) - Stores the magnitudes of the transfer function to be

plotted.

YMOB(I) - Stores the transfer function magnitudes in

decibels to be plotted.

EN(I) - Stores the time values against which the dependent

variables are plotted.

IYIPTS - Holds the number of unit sample points to be

plotted.

1YSPTS - Holds the number of unit step response points to be

plotted.

NDEN - Is the order of the denominator plus one.

NNUM - Is the order of the numerator plus one.

NORDER - Is the order of the system under consideration.

This can be either of the numberator or denominator.

LAST - Holds the number of points to be plotted.

FLTRGN - Is the value that the user assigns to the filter

gain.

ZEROS(I) - Holds the complex coefficients which will be made

real to generate the b coefficients.
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POLES(I) - Holds the comDlex coefficients which will be made

real to generate the a, coefficients.

The remainder of the variables are either obvious, or

used merely for control of the program flow / ie. do looo

i ndi ci es, etc.
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APPENDIX C. STRUCTURE FOR ASDF TEXT C ILE

The file ASDF TEXT is a composite file made up of all of

the required programs and EXEC files for running the ASDF

program package. These files have been consolidated to

minimize the time required for transfer from DISKH2 to

OSX001. The structure of the composite file is listed below:

BREAK001

EXEC fi le ASDF192

3REAK002

TEXT file for POLZRO command

BREAK003

TEXT file for RESPONSE command

SREAK004

Information printed out by the INTRO command

BREAK005

VTEC1 JCL - used for EXEC HRDSCPY

BREAK006

VTEC2 JCL - used for EXEC HRD$CPY

BREAK007

Lables for RESPONSE olots

BREAK008

EXEC file to execute the EXEC PUNCH command

BREAKOOO
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Initial file FT01F001 with no poles or zeros

3REAK010

TEXT file for generating JOB cards

BREAK011

TEXT file for the INTRO command

BREAKQ12

Information printed by OPTIONS command

BREAK013

Information printed on the thtle page

BREAK01U

EXEC file to execute HRD^CPY command

BREAK015

TEXT file for the OPTIONS command

BREAK016

TEXT file for the software page clear

BREAK017
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APPENDIX D. JCL FOR EXEC HRDSCPY COMMAND

The Job Control Language required for the execution of

the EXEC HRDSCPY command is provided to give insight into

the file manipulation utilized by the ASDF package. Should

the permanent locations of any of the portions of the ASDF

package change this section of JCL must be changed also.

JCL for VTEC1

//GO EXEC PGM=THEPLT / REGION=180K
//STEPLIB DD UNIT=3330,VOL=SER=DISK03 / DISP=SHR / DSN=S1502.ASDF
//FT05FQ01 DD DDNAME-SYSIN
//FT06F001 DD SYS0UT=A
//FT15F001 DD DDNAME-PLOTPARM
//PLOTLOG DD SYS0UT=A
//VECTR2 DD DSN=W/ECTR2, I SP=( , PASS) , SPACE = ( CYL, ( 5, 5 ) ) , UN I T=SYSDA
//VECTR1 DD DSN=^&VECTR1 / DISP=( / PASS) / SPACE=(TRK / (1 / 1)),UNIT=SYSDA
//GO.SYSIN DD *

JCL for VTEC2

//PLOT EXEC PGM=I EVMAPP,COND = U,LT)
//FT15F001 DD DDNAME=PLOTPARM
//STEPLIB DD DSN=SYS1.VTECPL0T,DISP=SHR
//PLOTLOG DD SYSOUT-A
//VECTR1 DD Dl SP=(OLD / DELETE) , DSN-&&VECTR1
//VECTR2 DD Dl SP»(OLD, DELETE) ,DSN=&&VECTR2
//SYSVECTR DD SYS0UT=( A,

,

5555)
//VECTTAPE DD DUMMY
//
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APPENDIX E: SOURCE DECK FOR ASDF191 EXEC
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APPENDIX F: SOURCE DECK FOR ASDF19 2 EXEC

—i cm co >* if\vor- co o*o»-<<Njf^^m^or,*cocro—•rvjf0^m>Of*» ooo*o—* c\im^ir>--o^-cotf»o»-*<\Jm>$"ir\vOf-co
OOOOOoOOO^^^^^^^^^^c\JCMC\jCMCMCMCMCMCMCMcoco<^cn<^<^<^cOcooooooooooooooooocoocoooooooooooocooooooocooooooo
CM CM C\J CM CM<M CM <\| CM CM <\J CM CMCM CM (\J CM C\J CM CM CM (\J CM C\j <VJCM CM CM CMCMCM CM CMCM CM CM CM CMCM CM CMCM CM CM CMCM CM CM
U- U_ U. U- U_U- U. UL LU U. U. LL, U_ UL U_ LU U. LL LL. LU LU LU LU LU LULU U. LU LU LU LU LU U- LU LU LU LU LU UL LU LULU LL, LU LU LU li_ LUDQDQOQDQQQOQQQQOQaQOQOQQQQOQQQQQQQQOOQQQQOQQQQQQ
COCO COCO V*>CO </> 00 CO i-OCO 00 CO000? V) OO COto OO CO 00 00CO 00 00CO OO t/1 toCO to 00OOoOOOOOcOCOCOCOOOoOOOcOOOOOOO

*****
* *
* * o •

* * >-LU
* * -i
* * COM
* * QU.
* * z
* * <v-
* * tx
* * 21 LU
* * Oh
* * o
* CM * u.
* C* * -a
* —

*

* t-itO

* lu * Q<
* o * LU
* CO * o
* < * LULU
* * oz
* CL * »—t

* O * *CO
* LU * OX
* * <o
* X. * H-O
* o * CO
* LU * LU
* Q * <X
* * K
* LU * LU
* O * H»CO
* Cc * <C0
* D * o:lu
* O * LUo
* CO * zo
* * luc*
* * OCX
* * 5*
* *»-»-t-»-o
* »2ZZZ<
* * LULUUJUJ*-
* rxzsoo
* *s:s:s2:cj)
* *QL3QOLU

LULULULULULULULULULUIXJUJ
LULUU.LULULULULULULUU.LU

*****OOOOaOUOUOU«J^<0(J(JZQ»ZQ*ZQ*ZQ*ZC*ZQ*ZQ*ZQ*ZQ%ZQ !«:ZQ*ZO :»ZC1

229





OO.-KM

oooo
(MCsJfSjrsJ

U.U.LLLLQQQO
COCOOOCO«<<

oooooo
psicgtvjfvjCMrg

IUU.LUU.U.LUOQOOQO
cocococotoco

lf\vOO*0^0ooooo
f\J<\i(\JC\J(\J

U.U.U.U.U.OOOOO
co cocococo

oooo
ULLLU.LUoooo
coooooco<<«

coc^o—

«

oooo
<\I<\J<\JC\I

U.LULULUoooo
tococoto«<<

c\jco»d-

ooo
C\J<NJCM

U-LUU.QOO
coooco<«

lf\ vO f*» CO&O --•

H-r-r^f^ rococoooooooo
f\J<VJ(\JC\JCMf\Jf\J

LU LULULULL LULUOQQQQQO
co»ococococo~o<<<<<<<

c\j ro "4" ~o -O h» CO O*O
OOCDCOcOOOCOCDQOCrooooooooo
C\JC\|(\JC\Jf\Jf\JC\jfVJCJ

U-U.U.U.U.U.O.U.U.ooooooooo
cocococococo cocoto

^^(NJfO<MT\>0
<7>CTl Gs CT> N

CT^oooooo
(\|(\I<\jc\j<mc\j

U_U.U_U.LLU.oooooo
co co coco to co

LULU
xcs

<
LUXCO
LUZ
U.LU
ex

H-
LU
o*»
__ilij

U 1

LULU
> •

o
o
<
LU
a:
CO

>*
o

m o
O *_
o <
__: lu< ct
LU CD
a. -**
CO r0o»0

o o
c\j oh- __:

o-«__:x<
00_<LULU
^_ LUH-aC
<SH-<-_ CO
LUXCOIU
Q_LU CO—)
OQH-hZOxoo

o^o
<

—ILU LU ^-O-CO
Oc, OS O

COOCO
u_

oo
h-o

m
o * o

co o _<: -* lu
o p-4-^ <oir»>o h-
O O O «—I LU -_!•--> •>< <_>•_«.©->:oc\jc_:<ooi«- o-o<0<5.^couJ^_i^ a_a_
lu __: lu «r o —«o_ <r <r o »—

o

CC < d. LU _<_ OJOlCO^LU LU -<- COH-
<-* O.O. ct: < z<
o-<cn co co lu Oct:
:*_o--<-* o_ o<
<000«t-«n^(0 Q.
lulu-_:o^o_'-^c_, H-LU
ct:m<LLO o >o coco
coolu>*__:o-_:h-—» :_> •

h-C_0<UJ4X0^ -JO X
-*lucoh-lux lulu__: Q. < X
O U.O-LUO_H-< coo X
oixi-j co co luh- lu—• :_£

LLOO<__ > COQCX -JOLU<

O-JCO

<oo

COXQ. t-OLUC-U.
colu xta-Kco*
LUH-O UJrvl LUO
O H- H-OLUaiH-
OU. OCO lu
ooiu ao-zm
cocoo, o_ oacO i«x»mQ_ oC
X »- OQ.COH-H-
OUJ O LUXZ
<H- UJ O-t-CCLU—

.

LU«-»_J X H-
C0—« H-LUH- I—

H-QU. XH-XLUXm1 LU LUcOLU
OZLU KQI-ZI-
Q.OI a- O
COO»- IUINILUQ.LU

««. O—IOcOO
LU LU LUO>—h->— >— t—COOCOLUCO
O -J J<ZZ2ZZ<Q.<l-<
-. »-| —H-LU LULU LULU
u. lu LutosissrsxH-aii-ctrj-

O _r _r -r^ -r __, luM LU •-)

zaaooojkji-j
luoooooq.jaja%ZO =*fcZO1* <*3 cjcj u3 u3 <_3CO << CO<CO

o lu __: lu <r o
o c_! < a. lu _<_

!. CQ Ul CO (. <
< -*c_: -^co lu

o^o. c_:

O O—«c0
O-^f-IQ.
5_:oo -^

vO <oo <O^H—

•

o aiLu^-*LUu_<fxo-*
o o_f\j<o_c_:-^LULu>l_;(x

LU5_J-^i_:^C0OLU COOQCh-

<

<C_<0- H-0_0 y-cQ LUH-
OLU LU -tU.cGUJ-»U. OCCX
0_Q--JQ.-IO XO H-Q_C0UJ
f—COOCOOOLUOLUOLUXO )—
Z -5 -5LL-JUJ LUJLU«»>-.
«-i_j -J r\i»-«xx^«-«KcoxO
O-hOCsJOLULUOOLU Oluq.

ifno-)ot- Zl- Q->h-H
0- LU LULUinX!3LUirM_>

-<»-(\j^- Q,oa. o.uinoi-1
»-40>0>lU Z LU WCLa;
olu lu _j-4_du>_j—ico H«m
oi-ir.yirtMoaaMOOHZQ.
LU>-_->0_U_0 U.O-5X*-
<f LU O LU LU I-
O t-J i- >JH c\J»- LU h- -4 »- H- H»X(-•XOXOXOXXXOX XLU
LU LU ~-i LU -^ LU t— LU UJ LU I— LUO LU I—

H- >- 1— LUl— H-U-K-Q_>-
o - c\j x o a
O.U.OLUOU.LULUOU.LULUV>LUC.
h>QajQiiiajQzojQcoQt-
2oo^uO^-CO*-iOO Ot0»-<t00c02r
*-<<XXLU<Q.<LU <-><»-•

a:^ o_ v- a. h- a: t- a. >— ce:- cc: h> ct:

LU >—»LU *-* ILt >—• LU •—• LU •—» LU ••*LU •—• LU
K -JV- -JH- _J>- _J H- -J t- -J>- -I t—
OC)—ia._JQ._UQ.OQ.OQ.00_0
<co<to<co<co<to<co<to«ar

m>~lOLUOCUH-ZCDUJ mOC-OI
Oluu_>luoxo H- LU-J <tO.
h- ^OX<*UJ»hH CO
LUinOOUJOH- H-XQf LULUCO
o.K o- o-lu< xxcd-E:

CO LUin>X'-OOK-LU hLOC.
--« Q.Q. z o >-a

OOQ. UinOinC-U LULU-ILU
•-•OLU-^*Q.>-«Q.< O»-0_
KU.>OQ K- LUtf^ <<LU
o_mooo-OQ.h-OQ. izai
OOOluXluoxo o*-"luk

^ X LU H« <SC0
K-LUh-OH-LUHI— »—X UJ»-t U-
X XK>X X XLU OLUO
LU COLULULU> LUcOLU^- »~LUcO
>-__:- kii-zi- »-• lu-j
O a. O a o- QOIJ

_U>-ILULULU^ALU«-«LU< LUf-|~<t
oh>q_>oooh-ou.
COQ.COOOO a: tOQ, toOH» H-HK-H-<0<0<KQ<UZZZZZ

LULULULULU
H- Q_ H- CC »- Q_ H- Q_ H- QC 3EZ ST SI 2T
i-iLu»-tLu»-»LUH-)Lu "->lu s: s:2_ 2: 2;
jHJi-ji-jt-jt-aoooa
_,jajo.ja-ia_joouuo
CO< CO<CO<CO <t CO< u3 cjO <_3 tJ

230





r*-coc*o
oo*oo
ooo-*
<\iC\Jf\i<\|

U.U.U.ULQQQQ
COCOCO 00<<<<

<-* <\i ro <*• tf* «o r* oooo «-h cm ro ^- in^ r*- oo so —• cvj co -4-m >or» oo ct»o »^ c\j ro «* ir» vor-cocro-HCMro^*

f\J<N»<M <N <M (VJfM <M CSjfNI f\J CM CMCM CMCM CM<M CM CM CMCM CMCM CM CM CM CMCM CM CO CM CM CM CM
u.u.u.u-'j-LLa-a.u.ixu.u.u.u-LLU-LLu-a.u.u.u.a.u-U-u.u.u.u-u.jLu.^u-u.QQQQDQQQQQQOQDOaQQQQQQOOOOOOQQQaOQQ
COCOCO 00CO COOO CO COOO COCOCOCO CO00 COCO CO CO 00CO CO CO 00CO CO 0000OOOOCO CO OOCO

CM CMCM CM CMCMCM CM CM
LUIUIULULULUIULUU.QQQQQQQDQ
COCOCO CO COCO COCOCO

00
Q

CO Q
LU Z
-J <
u. o
LUZ

Ot!5«-i •
UJ<QQ
»-2!<LU
<Maa:
UJ -J~
OiLU 3
dzuj

X D
»-<a>-

LUO
LUUJOOZ
Oi-CDOco

CM
a.

cm

a
—is. —< -J «—IQ.
a. a. o.-^ cl -*-* Oi— cd a.

-« t-4 Cw —«COCW <3</) <
Q_h-O -4^^w4 Hi^O —• XC£00»-i
XO-*«-«OCUOt-a.OOOI—O.OLU O —

K-LUU-CLQ-O OX OLULUX <ZI—O Z
Xt-<f cUOLUlUH-LU^XUJ>-UJlU<Z ^» Hi
ai oj_jc\jLu-^H-xmoujh-x oih co
1-UJhOuOxO UJO). UUQ t-^ Otuz
coU--?-}»-LU»-Q>-KU.>-cO»-<0 Z OicOO02 U. U.QC LU Q.Z OZO»-t OiNlZO.

O^OO—iCM X OO cCOOCt -J<co_j otJOoOQ
fM0LC^OOUJOUJ^Q6LULU**»-»< f>IOCUUJCt:

»-JCOf-LLItU_|Z_iCQ^-_|>Q^-LUKh-^l—-—IQ.C0QC
ZOaJ2hK«DM02wQQi:Q.JZZZZ2Q LU Z
UJQ.0i>-i>>U.a.U.-5*-cLOXOOUJIiJUJujUJQ.QQiQ"-i
2: zixsrsras: o a
QNHMNNHMiHMNMHHMwOaOOO<Z<2<
UQQQQQQQQQQQQQQQOOOOUaujOlUO
OJ LU OJ LU LULU LU LULU UJUJ UJ LUUJ LUOJO <*3 cj cj cd _JO -JO

CM
Co — -4

CM Q.
Cl Q.
< ~«
ST Cl O
O < O
z 3: u.— O -4-

z oQ co *~ H-
ar Z U-

oootoa c£u_
a:a:<*Zt— <u_a:
j-ocQOi— qcluolu
Z^O*-»Cl<-J >
•-•C0-5H-OUJOJ-O
o a -j doQOQOQOQO

o a o oiuaca

Z<Z<Z<Z>»-H-
LUOLUaLUOLUH-JZOJO-)0-JO«><i-*

a. clq. s:
Zcoo

«-« »-<—

J

<UJU
O OO co
O OO ZcOCO
LU LL.LL. QC'-Ur
>* ^"-> ooo
O OO U.O-X
h- V-H- qCCl
u» lulu ooao
lu a:uj ZIQ
-J UJ-J LUOZ
LU QLL LUX

O f-ISLU >
-H < O O

—*CL H-CwOO <
CL OOO-tf UJ

-* O cC
•^O H--JLU I CNOO X > LU Cl
OLU UJLU"-« o o
U.«^ Zt-co CO o
>^o »-^co < _J
O^- LUZLU -«•

I

h- J- C0M4O
LU LUULO H- C
O XZZ> Z t-

Luct: >-i-tco I-. o
-if- a: omZ t-H-KH-f-O. cj
LU«-«CO 'Z.zz.^^.-z.^

Z LULULULULU Cf!

a:a:ociis:s:z5:scLoa

Kt-H-Luaaoooaaioj
jjajoouoojciuj
<<00'-Jcjc3ojcJ | cjcj

231





C\JC\iCVJC\l

U.U.U.U.QQOQ
C/} I/) 00 CO
<<<<£

a:
o
oc
UJ

o
Z
<

o

Q.
z

z
O.'-'Q.
oa:o
OQ-O

I I

QSOO.O
<l-OI-
LUOOO

232





APPENDIX G SOURCE DECK FOR ASDF COMMAND POLZRO

<-< CMm «4" LfN vO I
s- 03 O*O —< CM <"0 <t" in sO h- 00OO •-*CM rO •>*m <0 I

s"

OOOOOOOOOH^HHHH^^H^(MN(Mf\J(\)fMNC\Jooooooooooooooooooooooooooo
mm romm rorom commm ro enmmmmm on en co enmmmm
u. u- u. u- u. u. u- u, u- u. a. u_ u. u. u. u. u. u» u, u- u_ u. u» u_ u. u_ u-QOQQQQQOQOQQDQQQQQQQQQQQQQO
00OOOO 00</JOOtO 00OO00CO COCO OOCO CO CO00 «/) I/) CO I/O 00 OO0000CO

cooo
CMCMrOooommm
U.U.U.QQQ
CO toto<«

f-tCMm^mmmmmmooooommmmm
U.U.U.U.U.OQQOQ
oo oooooooo

sOr-oommm
ooommm
U_U-U_ooo
00 coco<«

cx»o<-»cMm
cn"4--4-st«4-ooooommmmm
u>u_u.u_u_ooooo
ooooooooco

^mor-ao

ooooommmmm
LLU_U-U_U,QQQQQ
oo cooo oooo

X
00

jo
Ooo

UJ
>

o
UJ
CC
OT
oo

8

z
o

00 >*>* »-
UJ vx UJ < ««,

z 0000 H r —

•

—> »-*- < cc w
h- 00 <—

•

D 00 a: «* U,
O ore* a. * z QC

ftft + or O 1 II 1 O UJ «— UJ
* * 00 _J ftft a: •D z
» # 3 O CMCM 0. Z or
* # 00 M + + a. <— •*
ft ft •> —1 111 < h- oc (_>

ft O ft _j a: mm z UJ
ft OT -J O w<^ UJ z >-
ft rvl » < or COCO *: 3 m » u.
ft -J ft OT H-l- < z 0.0 LU
ft a * X UJ OO »- < or=> -1
ft Ql ft N4 OO K X <z
ft » —

•

» OTOT * a. XX 0-
ft •• ft X —» Y——* -J Z -j— mm O
ft Q * 2 m • • < a: <CM ». »sv 1—

ft Z * > IX) LU to Z5 m rMCXO
< * Z -J-l 15 h- UJw aCoiX z

ft z » O CM • • < IX) X <OUJ UJ
ft 2: * or w *m** O OS 1- XXX LU
ft « U. a CMCM LU mmm Q£
ft ft of —««» H ooz « « O
ft « z ^ toto O z IXlM-t a^> 00
ft u. « < -j t-H- «• Z «• <r «•. l-l- OQiO
ft ft or OO tf\ —< I

s- O <oar UJ
ft to » O Q. OO CM OO CO UJ m oiO —XXX X
ft < ft » a: or: >^ 1-* m O m or ujot: mmmm »-
ft •li- or —

.

"-*!—

•

» • < •> LU ZCO ->•»•«•.
# or ft Ql <h * » >o ct p-4 Ql m h- UJD —May
ft a ft «•» CM CM CM UJ O OO CM Z h- OtO nUuiu >-
ft u. ft Z 00 •»• + .-4 H- m m •-• UJ S<OLU
ft » »—• H- —•--« »• —J •* —»- w -J LULU oxxx or:

ft * » <o O Oi <-«•»• 00lUO*-»—« oCooujcM'-'Oioouj-* at ZJ •-•mmm O
ft ft ZUJ awt—vujcoQou.* >C0QOI>CQQ^*»> UJ 1—0 >*•••> 00
ft UJ * -J QC oi OO00 00< <~4 <o<o -* o<oo-<o z i-ct: ZOfNjh- or UJ
ft * UJ_) •~«<»~H-*-OZ •- 2U>2 •- o>z*h<o •^ 3-« ozooo ID z
ft * X< t-20oa:o2^-oujoz>o«-ajaz •— uj _• »- 00 HUQJ O
ft UJ •» >-o Z003OOUJ3K—hH>or:z< »-»- a: s:< m*- a£^ 3 or to«-«XX X
ft u ft O aloe UJ<H UJ< "-<£ II O O cot- z mm UJ
ft QC » 00 LU SJJmmJJJKSUJJJI-SJJJQSJQK OC ^"-« UJ< X -J
ft r» » 1—*aD £JJ<MM>JJJMQi<JJJ•~»QC_»-i-j<ac;-j-j CO ooz Zh- 1- -J

ft » 0<<u>U.<<<*e£0 <<«ia:o<<i<iLuo<cjoz "3 Z) •-•< <
ft 00 •» oOJ UOU"»mUUUSu.» OOU2ltOUOCtlLUHOUJ to 00 QQ IXJ

* ft *-»_! X -•LU ^CM >
ft » Im XX
ft » H3 <M pH H-l- z
ft ft O O
ftftftftftftftftft m -^ —

1

^ ftftft* ftftft
t-HJ<JH-)UJUU<Jl-) 0000 000

233





oooooooooooooooooooooooooooooooooooooooooooooooo
m onmrom commm rommmmmmrnm rn ro on commmmmm rn <*> rn rn cr> rn rn <^ on rnrnrnrnrn en rnrnrnrnrn
U. u. U. u. u. u- ul ll ll. ll. u. ll. ll. u- ll ll, ll, a. u, lu a. ll ll ll ll ll U. ll ll ll ll ll ll ll ll u. ll ll ll ll llll ll ll ll ll ll a.OOQQDOQOQQOOOOQOQOQQQQOQOOQQOOQQQQOQQQOQQOQQQQOQ
ooco cototooo co oo coco coto ooooco co cococo tococooocococooocooocoooco coco to cooococooocococooocooocooo

to
LU

Q X
o <
2:

•M ^ LU
o —t «^ X
l-M w -
X »»
a. O QC X
< LU LU < 1-
oC Q LU -J 1-4

(3
,_,

O
2!

LL O
Q.

3
Z to LU LU
<—

•

a
z

O
•—

•

z
K

-J

o < X aC -J O QC
>» 2: a. < LU »-4

>« 2: <
QC

O
CO

< QC O
z CD > Q »-
< LU Z LU ^
Qt LU UJ mi < > z
1- _J X H* r>

*• ac O »- z K
—4 o oc (* O LU

ll

OC
1- I

QC LU

<
2:

X

LU o «-• - ^ LU OC 00 vO to
z u_ <\j •—

•

H- a <mr 2: O 2
t-+ w z < Z LU s Zi <
mi a !3 CO «—

•

O t_> OO tart Vm QC
LU X X < X Q -«. a O

mi oc to «-o -J -*00 — -.ITt Z -^ m -jz »-4 LU OfM < p-4p>4 QC <\1<N < m < a. LU
< 3 LU -J O * z aCZ LUO »aC QC ZLUO -QCZ. S -4LUOQC » z
-J ll ar a >- HX »-* >*-»LLQ^X> < NQ-(X>'-IU. 2! •o»h>u.x LU ta*

CO LU LU o i-* *o 2: O-iluo *cro O _jo •mo—iLu O -<0 *OLU>t z »-
z a: 3: >- Ow QC U22Z«0-0 2J:>0«-U2Z O II J4UZ- l»* 3

< —» z w LU LULU'xZ'w LU < LUZ«. LULU— yz<—lu •—

«

^» O
-J to < LU H- H- qcz_j< »-ai Z< -OCZ-J LU < QC-JI-Z z> QC

LU >-< X LU< LU< LU LU<t X O LU <QC CO
t- -J _j I— H-X LU -»-j-j-jh.s:-» K -J -J H- 2T -J -J -J J- ^JHJJS3 QC 3< -J LU _j N-IQi X J_J_i_J—c£-l < _j-j«a:-j-j-j -J-t-J-JuiH-Q CO to
QC < a < H- aca h- <<<<lQiO< QC <<QCO<<< »— a^cc<<OLuz z>
LU o o o Z 2LL OUOU2U.U LU OD2U.UUU z 00200U.QCLU to to
z 5! M t~ z •—

1

—

•

LU Z ac LU LU QC X
CD < a. O

O
O rvi

O
0.

OO
H-

*** *» *## -•**# H *## -I *** <f^ **uuo OOO UOU UOU UOU U^JiJ ou

234





r*a3o^o^rgrn^ingDr-co<>o^rgm>t^>or*co<>o.^rgro>frin>or^aor^
0*oOOOOOOOOOOOh—i—*—* ~*,-ir-* »-».-i *-: rgrgrgrgrgrg<\jrgrg egmmmmmmmmmm >$">$»*• •*•<*'

mmmc^mmmmmmmmmmrommmmmmmmmm^mmmm(^<^mmmmm
U- LL U_ LL U-U. U_ U_ U- LL, U. LL U. U_ U- U. tL LL LL LL U. LL LL U-LL LL LL LL U- LL LL LL LL LL LL LL U_ LL LL LL LL U_ U_ LL LLLL LL LLQOQQQQOOCaOQaOQOQQQQQOQQQQQQQOQOQQQOOaQQQQOOOQQQ
COCO 00OOOOCOCO COto00 CO COCO00CO 00 00COOOCO COto00 CO00CO CO COCO CO </> CO to00 COCOCOOOOOCO COCOOOOO OOOO CO 00

ac<
3
a
00

HM
z3
at
LU
1-
00
<
tc

CM 00 00
»-» 1- »-

>—i •» >^
-0

•
Z •

rg
z

—.3 r^

X
00 + C\J

in
ao

in
—a:

•

*
LU • LU 1 LU «»

-» l-LU rg 00 •k 00 1—

<

>o —

»

• <f-J •» 00-3 -H COS ^0
«» O z —

<

*: • * H-
< m «* >o •"!>• • QCZ ^* a:z —»<

>o «•• m-» » —

<

<>-« • —

»

<•-« •a02 •> •» • C£X 1 z 11^ z 11 -1HO •0 O « X CD— X COU_
O » Oj •• — OLU rg —» -» i«il- —h- *J»- >~ 1

cuzm _l •> • • O-l • (\l OJ 00 ir\< 00 in •

-J«-»<NJ m O ^0 eg *-- »» •w —

»

-Z -*a i-Z -j—<

OS<t sO cc • <0—»iO QC-H •• —» • •~ • l-LU •_j H-UJ • »

C* » -— ^m »m < • t-4 •0 • rg _i OIL'* -J ar •—
•-Z II m » »o «» _J^ • CO » 00 ^ 1 00 LU^CO 00 Lurg •

OLU O • • •» • => 1 —

t

M •» • —

•

» «. t—^ • • •> —^ •V.O
LU«* m *— 00 •*-) O 1 5tf •CM X • • xac —.-4 • xac fc-iCQ •>

h-ctO v« H—

)

'* .^1 ««x z» •m* < "H 1 < 00 << • 1 O << • 1 cohUO z «»<• <3 1 1
-*"m* 1 £ O o:^.^. 1 T. cr a;—

•

ZOO vO O 3 QZ < KO ZQ X > X —4 > p-t

r> 1 O Oa£<co OO QCQ <CH <tOC *: m •<ac ^ » •<a£
aim Z LU ZI-LU2 UJZ l-Z LU LU3 LU LU3 UJO 1-4 inujz LUO pH inai3

cuxrg h X »-«_J>< 0C*i Z^ X X X >< X"-» II •X X— II •X
Ik-O 2 h- 2QOOi 3 wl *• OQC k- Oai H-H- tart aaoc h-k— N4 00a:
H- -• 00 >O.XQ O -J> srO 3!Q UJ2IQ OJZQZ—O LU *--J LU LU LULU otn • LULU om •

LUG _J H- -J-I-J.J < -J -J H» -l-J h- -J J l-X -tQHJJ H-X rgo»-«_J-J
Z<~» II II -J < JJJJ 23 -J -J < -J -J < -l-J <H • *--J_J <l- i-JJ
•->h- < C£ <<<< cfH- << a: « QC << QC O II LU<< QC O IIU-<<
U.^2Z O LU 0000 3<* OO LU OO LU OO LUCO QCOmOO LUcO OcCmOO
2t/)MM Z v->- z z z>-«

- Z«-iooss LU LU> LU LU LU LU
oo.x> *~ O a: O OCQ

O
OcQ

O*»*** *** *«•** *** *** ***» -^**-»« rg
000000 000 0000 ^y^^i 000 0000 OOOO

235





U. U. UL U. U- LL LL ULU- U, U. UU LL U. LL LL U_ LL LL UL LLLL LL LL LL LL LL U_ LL U- LL LL LL LL LL LL U_LL UL LL LL LL LL LL LLLL IX. LLQOQQQQQQQQQQQQDQQQQQOQOQQQOQDQQQOOQQCICQQQQQQOQQO
oolov}cooooooov)oooocooooogoi/)cooocococococooooovoooiooooocooooouoooooviooc^

Z
3

o <
X or
o

UJ
UJ co *•

X -4
K z

LLX V.
a "**

uu 03 CO «»
^ J~ •» —

«

00 Z
<t -»Orooo CO «-» * X
ct Oo «UJ «» D
LU -J nx a J cc
z JX<-*0 «-4 X •-. -1 O O
UJ w<_> CO •> M CO O ac
o <o

COUCH • CO
CO c\j

• u. UJ
or
UJ

OUJ UJ OO >* UJ -> a X *—

l-Z ZZ<-)Z m X ^» t-
—

<

0C*-»00 m H- Q or •>

00 t— .-. 00 —

.

QC UJ z <•>•

*-o 000 >* O U. O CO — m
o UJ m -4 O O 3£ *

luo: H-X-» 0> <w CO 3 X
ZCO LLO<\J m at >-« Z <\i

«Z3 UJCO • <* UJ «» CO ^
»-00 J "9 •> OO Z -^ UJ
3 LL*->- *o UJ

8
—

<

X CL CC
OliJ «» 0£O O m X » - UJ INI

C£J m UJ OJ ro -0 -» X J z
COO •k 2a:cx:_i » CO w 00 «4" O a a:
Dc£ co Oujo 00 K O _i ^ «—

^

»—

•

a d
00»-i »• -J coo m 2 LL (X ——^0 X ^ • -
o x.cn CM UJ UJ QC v0O-« •• fNi O—— UJ

U (/) a iwn*-* *> -J h- X ~* - 1 sf >- <N <^<MQi
. n *-t~ at xz O NH CO 2 a *»>i« --^ X » ^—— »—

»

X x«~ a >- ^ O tz I—

1

O CO O-^O 1 UJ O MOOtVJO
o t-z o UJ« —* X UJ <n^ O —• ..«—.». « z ** OH«- •

CO 13 CO OX-* *v 3 fO -1 <0 UJ
u. N* zh- •• O m m a 00 «• •^: < JJJJ UJ J O'vIZ

Hi OUJ •-• "* CC •• -j co -» 9 • 3 UJUJUJUJ x UJ UJQCOO •

z X z cOO—

X

O UJ s4 < m — -

H

H- QCOialQi - CC Z--SCCC
»>• LUH- o »-»Z O O X II UJ > •> OH O 3333 >UJ •-• uO
t-» oo —

<

cc-tQ-i CO f- "» X -5 a:>-i < ctra:ct:oi a 03 >- IOC
z r5 Oa: 00 O OZj •—

<

1- X ** QOQO H- SL^-Z -5ZO0C
CC O Q.O z ooxo UJ O O 00 UJ •-•q: aa uj
3 0C acu. UJ LUOO < t- rH O -J cC CQCVJ X JJJJ JI-3 arxj»-
l-Q CO 3 2: a co co K < h- _l O NN t- JJJJ UJ JZh-O C0XJ—
LUZ ra Q.t/1 M M < oc a < O no <<<< UJ <OUJZ 30<UL
OCLU </> UJ

UJX
xa
h-CO

O <x
»—
<<
QUJ

O UJ
z
UJ

UJ
>O
x

<-> CO ^0
<
CC

ouuo
CC
a

uoaiij

00

00OO'-'

***•* **#*** *** ** •*•»« *#*rsj-4
UUUU OOUOUO UUO OOO UUU i-)U<*> uuo

236





m n± in vO h" coo© <-* cmm >t- in *o f»- oooo ~*

p-4pH »-4 .-» »"•»-• .~tCMCM (\JC\J CM CMCM (\| CM CMCM CM
rommmmmmmmmmmmmmmmmm
LL LL, LL LL U- LL LL LL U. U_ LL LL LL LL LL LL LLU- U.OOQOOOOOQDQQDQDQQQO
COCOCOcO«/}lOl/7V)COCOlOcOCOCOCOLO</OCOCO

cmm >frm vO r*- oooo -*cmm^ in »o r- co cro ~» cm ro >t in >o r» oooo^-*-*—* —* ~*-4 —* cm cmcm cm cm cm c\j cm (Mcmco commm rom^m ro »$•

c\j cmcm cm cm cmcm cm cm cmcmeg cmcm cm cm cm cmcm cm cmcm cm cm njcsj cmcm cm
mm ro ro en enmm rommmm ro rommmmm com rommmmmm
LL U_LL LL LL U- LL U- LL LLU. LL LL U. U. LL UL LL U_ LL LL LL LL LL LU LL U_ LL LLQOQODQQQQQDQOOQQQQOQQQQDOOOQQ
COCOCOCO </l COCOCO (/)COLOCO COCO CO CO COV0«/JCO COCO CO CO CO COCO CO CO

LU

u LU

ct

O
oc
LU LU

X

in —
» I

L-
CVJ 1-4

— — 3
X >X m LU
X ZX cC
x at <x o »
01 hot </>

O •—•OK LU

0.««#CMO»"* Q.ox- •—
<X LU LU
XNiZc£ X

UJXcO •</) •—

ZX^oroc:
mH(J03 I—
t- XoCO <
3ZO£t> XOO LU h-
QiS-J•"•-*

C03I-I— _J LU
00<LL< Q£

CO
Z

it

a:
o

»-Z—
•o •

CMLU »

+ •—
(MLU
*ZcO
» • !-
Xa£C£—Oa£

OSar^Z
oai a:
</>•-«-JO—_J|-0
LLU-<LUZ
MMUftUJ

uuo

o
Oi
»-•

CC o
o

of QC 1- oc
O ai 1-4 o
ec LU z ol
ct Ml 3 QC
LU o LU
i-^ » LU II *^
•i ^> X a: ••

mm LO h- o *»
m • an in
•k o z cc «•

o CM •—

*

LU o
CM m* t X t-« CM^ X > 1— ^» **
X X +* rmt oX -» X m 2 • of
X z>- •X. X ZX l-Z— M Z
X Qi • > X Oi LO ooc:> -1 OC
X 3X m OL o •• ^ •o • o o
O. »- » X -QC -»h-X a >-

O • LUCi » o —-LU< LU CvLU •> o •—»LU<__>a:< >-l <-.ma:i J •* OL~* <-»cmqc:
*-s*-^—X •» N-vl- •—

O

O »-> » ^<>* —
i»j^» »Oo m* 1-hOh a >om Nj--»-<0
qcx-^ ••— -^ OCX'— »>—• + •-» OX 1 •<x~rLU- <x LU LU CMLU OX—LU
XNZOC *S) XfMZOf X #zco XfMZ

LUXl/) «tO h- LUXLO «00 K * tH LUXCO •

zx^e^oc: 0£ zx^oia: XC£C£ zx^o:NMU03 ec MMLlOO K -Ooi H***00
h- ItfO i- >- Xoio < ^oCK- h- Tst
3Zua:> LOZ OZOcO X a;a:coz ozoo:OO LU o a: OO LU >- C3TLU oc: OO LU
aCS.J'-'.J -JO ct:a:-j«-«j WMJ3 o:sjm
cqs:-j^-_j it ji-o COZ_J*--l LU O--JKQ cosrj—
30<LL< <LUZ oo<u.< CC. « U.LU<LUZ oo<u.
WO'J^O>OOi LU I/IOUhU o >wmus;lu cooo<->

CO
zH

*»•*
DUO i

237





njeg<\iegeg<\jc\j
en co en en encoco
U.U.U.U.ULU.U.QQOOQQQ

>t»tmmm

coeocococo
U.U.U.U.U.QQQQQ
cococococo<<<<<

mmmmminin
(\|<N<NJ(\JC\J(M(\J

coco cocorococo
U_U_U.U»U,U.U-QQQOOQQ
COCOCO COCOCO 1/1

o ~*cm co ^-m so r- co cro—• eg
o ^o nO >o no *o >oo "O *oh- f- r»-

eg egeg eg egcm eg eg <\i egeg eg eg
cocococococo coco cococo coco
U.U.U.ItliU.llU.lL'J.U.U.U.OQQQQQQQQQQQO
cococo cocococococococococo

co -d- in so f- co <7»o —i«nm >t ir> *© r- oo
r-r-r-r-r-r-r'- coco coco cococococo
eg c\j eg eg eg egeg eg egrg eg eg egeg cm eg
co co en co en coco co co en co co co co co co
LLU-U.LLLLLLU.U.LHJLLLU.U.U.IJLU.QQQOQOQODQQQQQOQ
COCO I/)COCO COCOCO COCO CO CO COCO CO CO

eg—
•<N

^g *
CLf»J
UJQ.
ZUJ
-.2
-J»-»

CC CC —J
o o o«-
CO CO CCO
or CC rsjtt

O 3 -jr«g

o o O-J
0.0

CO CO I a.
« o m •• » O
a: -< CC Mi«W m4
UJ UJ f4m4
CO o CO » •» O
r>

in
h- CC

o o ^g^vi h- CC
o

LU «m o CC UJ LUUJ o CC
X o CC X zz o CC
»- a «* UJ H- »-«l-^ *• UJ

h- o H4 -J_J a» M41— —. CO » h—

»

«^«^ CO •>

COst o >— • 0m CO-* oo • M
aiw o >> UJ in UJ—

'

cCcC UJ «n
Qtf mm 1 >» z * a r»jr*j z «
<f o » •» • o <t -J_J • oM UJOO • XX CC eg mM <±lh- OO--CC eg

tsl Zui -< xx-*< w ISl za o.ax <^
a s • ——>x a -»Q. a *-*~1mtX O

-»UJ o*-* UJ <<**0 CC VUJ UJ << •o— cc
>z CO- mi »-(-. •*--

»

l>l z »-z JH H-l— X»~<»vJ M Z
•** Mi • ZZX «M _J CCX«— OX ZZh .g. -J al
X«j NUI — «l«^ mmmQQ. o o »-» Q.O MM Quj o o
«• » > -•egen—-—

»

OO »ZUJ a KcC •» — OOCCZZ CL—»-

co X—« « m *.XUJUJ a.O.CC<*Z o •—.UJO xcc Q.Q.«»-> O »*HUJ
< « UJU, MMMX-J-J <z • *•*> <-»>*cCi • UJCO X •-! <-» »CC
XX —

i

Q.Q.Q. »«Oc3m _J_lX^_l t-M^ •—ox —1 m -JJO-* •» i-»si--^-i

»

o • a.1— ujujuj>zz » J-IUiM •• CU^»^HO«—1 •» cl*s •« -1-1*-eg^- fsjw I O
•-KM SO zzzx<^ <<<-«-^eg OX 1

•<~4- s ^4 <<*——••<-• ccx— •W—

»

oo MMMWWW || OO"— •<— ox—•UJ — ax II oo • OX UJ
CCUJ o J_»_iegcozco —

—

cCujuj Xr*4ZcCUl o>- CO —CCUJUJ XMZ
OOh- H- w—-ZQmq. • *00Zh- ujx^o «oov- — a • tCOZI— UJXCO •

cc< UjX 000<OioiujOOq£ •< ZXiCcCcC< UJ2 ujjoOo: •< ZXiCcC30 IO cccCcch-**cC_j • Oaiou hhuODO X CC-J • »OCCOO »-<*-oo
oo !-—• r«g r>|tsj< LfMT\ZUJ UJ h-O< Q.o h- XcCOO >-co ^UJUJI-O<I0l!3 1- XCC
>-j CC JJJIIOO CDJO^ISZZ OZOCC>-J UJ CO_IO<^XOZZ ozocc

UJCC OCC'JJ • *o • • O OL OO UJ UJ3! O • • O CC OO UJ
_i_j *- a. a.a _j *-*-* eg«j >- >- _i »-. _j _j r> CCS-J'-'-J-J i—

—

eg«j>>_l—i_j_IO cc s: -ii-
j-j « II II -O II II -J—**-J^--J-Jh-Q cOSJ^JJ <H- J—J-JJI-Q co SL -J—<< o x>u.zx>»a<u-u.<u_<<ujz oo<u.<< O o<u.u_<u-<<*ujz 30<ILuu •-•X X>t-t<X>QO«-"—O«-»OO0CUJ WOO"-OU —.LU QOmh<UmuOq£UJ ooooh

o>- o->
z*- z—
<-»3 -iU.

o m o o o
•^ **** -* <M *m »»)(•» rg

uouo oooo

238





00 CT O CT» O" O*O sO s s OOOOOOOOOO «-i <-• »-< <•-« •-• «-« •-• .-« »-<—I CM CMCM CM CM CMCM f\J

cmcm cm <mcmcm cm cm <nj cm cm ro co ro rn co co co co ro cocorom co ro ro ro ro cororococororo rococo
cococorococoromrocorocororocorocorororomcomrocococorororof^roco
U. U. U. U. LL U. U. U. U. U. LL U_ U.U. U. U. U. U. U. U. U. U.U. U- LU U. UL UL U. IL U. U. U. U. U. U. LL U. U.OOOQOOQQOOQQQQQOQQQQOQQQQQOQQQQQQOOQQQQ
COcO COCOCOCOCO COCO CO CO tOCOCO CO tOCO CO tOCOCO COCO tOCOCO COCOCO COCO COCOCO CO C^

co <^o -* <\jm <f in >o
cMCMrororororororo
cororororororocoro
cOrOrOcocorOcoroco
U. U. U. U_ UL UL U- U- U.OQQQQQOQQ
CO COCO i/? tototOCOCO

fO

in

>o

o
o

• o
O CO
» •

— LU

Ol Q>>
LU UJ«—

-»z

•• • occ
CCO G£<
< - INJX
XXin JUO • » Om

cCluco <a:
COI— Q. »—CO

3U0CJM3
OQ2UJOO>j cofxto

o
-J_J<NI-J_J-J
-J_i -I<<o<<<UOQUUU

o

CC<
Xo

OQ.
ZUJ
<z

CVJ *

tutu
ZH
•<
a:oo

iozz
o cc
»-»-i-j:d

U.<<UJZ

cC
O
CC
a:
UJ

in
»
o

O
cc
rsj

-J
O
ex

<J> •
<-»
l—sf

OCX.QX
X

UJX
zx

oo
CCX.
cos:

too

CC
=5
H-

CO CC

~«o
I •
wLU
<*>»Z
to •

X.CCUO
X«r
uec

UJ

o»-«

LL «
o —o ^

CO

o z O-J CN in
mt a

KM
'

w
—

•

a J-UJ -J •» *vr«»
»— <r_j

t-o
CQCC co

CO
om

o zee >cc < OCT
o UJi~t ~ac t— •-t« -^ zu »UJ om *»

• 0> UJ —•*-< _) •> » —

<

o 00 -JK o •• < ON •a*

•> • a— —" —

.

o •CM
-» UJ a:z —»m M om
—4 z ^D _i * - * «• CO

M « t COO Z CC om UJ
f«J r>l CC UJLU H»r\i UJ LU •o z
a a.-*< XX X— t— > om •—

«

UJ UJ>X Kh ^X •> •> K—z Z—U •X o a ^co rs
>•-* •-H »J <« tox -*x >- z CNJC0 o
»-J _JX «NJ _Jh- rOX < fO^" cc
X •• —oa a« X UJ •> +
» • o ^ZUJ =C3 ><*a tsl _j *Q—* CO
CCO cccc<z CC >- <-» «• >^ < (NJO o
< •» tvi<t •»-« M« zo o— CO i— c\i>l- 1—

1

xxin ji-ij o OlU cC>t •m. z > •• Xo • • OOr\l •» t— o»- ^ a^- UJ o o 0OO"> CL
»-«rO-« a.»-'»HfO z < UJNOX -J i>4 ^N» CSJfO <
»»-»»

|| «M><«-» »^— 3 LU— XCOX CO •-» l"H ~4-t CC
ecuueo <CCUJUJ zo X -»x < INI CC *w o
COI— 0. »-tozt- UJ —a CMX X »— CO o -J -J
CC<LU_IZCC •< z h-co SMZX -J X coco UJ
^OCC-li-OcCaO »-« Z>to UJNO>-< co CQ Ml- X
oaziiioo<o.!5 t— o< COX"-» <x 1— UJ x> »—
>.j tflo.^xr)zz 3 ac -•h-iooz H- 1- X —<—

1

o O CC o COto za »— UJ
-J-JfNJ-J-J -J<—J—ID cc Z)Q <<UJX LU -1 << y~
-J -J JJJwjjKO CO cOZ i-»-s:s X -J UJ h-t- <
<<o<«U_<< UJz ID < «mQ »- < h- << M
OOQOOO'-'OOcCUJ CO cos: OQQU o < QO t—

— s: 1— o •»*

IO UJ O z
t-o to -J >^

o o
l-t CM **-** *»•«• ***

OOOO OUO UUU Ui-i

239





r-co<>©^r\i<ri^tn>or-aDO*©^rvj<r>>frir\vor-coa*o^<N<r>*frif»>oh-<D<>o^™

mmmmmmmmmmmmmmmmmmm rommmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
LU LL LU UL LULU LU UL LU U_ U- U_ LU U- U- LU U- LU LU LU LU LU U_ LU LU LU U. LU U- LL LL U_ LL LL LU U_ LU LU U- LU LU LU LU LU U_ U- LULUQQQQQOQQQQQDQOQQQOQQQQOQQOODQOOQOQQQQQQQQOQDQOQQ
tOl/1tOtOtOtOCOtOtncOtOCOtOCOl/1l/}tOtO</>COtOtOCOtOCOtOO^

a:
O
to
OCT

o
CD
Z

LU — X
CO «•» «-» <
< ~* MM -J
H »» —4 LU

1- «» X
** Q

Z Q
o
00

LU
X

X < Z K- -
»- X < a: 1—
•-4 Z z <r to X
3 oo z

o
a LU

cc a:
-

LU o to < Uj-» 3
Z5 LU * LU »-^
z X Q q; z LU—

«

a
•—

•

»- LU LU < z
»- —

»

CC to LU <
z a:-* t-4 !3 X eta s:
o o— «• O0 H OLU so U.

—

»

LU
O

Z
a z

to>-
0:3

o
o

1 Olu
~i LU ^

,

> m
,"- r>o

(_)LU "s.

a: dC 1 <» * 00 «* X > o + a: X
LU h-OJ H- LU K »—

•

< > o LULU *
»- H- -4 tO U3 X »-• a: <—> «/) X O
H4 —1 oou.<oo •-•a o LU »- » O »-• a: »-z o
Z *! DrOJOiDfO oca: CO -J O X o •» 3 LU _J
M4 u_ Z OLU2 UUCD o LU >—

i

o m O LULU m* CO
o a Z3 •» a: -J •—

•

< s0 w»**^ OCO CD

-J Q JhJJJI- 3to LU >—

i

LU •» z I O -j_) •—

«

z
_» -J -J -J-J-J z o o CO to >—

«

X >-* CO CO ZOO •» LU
< o <o«t<o •<IIU 1—

<

M 1— rt' t— ^» a< < to rsj

« > uououo X_i o h- a »-• aC <—

1

LU x-> •-X to-l a w-
MB z CLO X —

•

H- •« Q "* s: •—•1^ »- *» Xo < Hp400^>H -J a: o z LU 3 ^»<^ <Q o *>
• • »••• <«-! a: s 3 o QC QC oo z oca: oz o LU>t

at z ooroaoo u LU u 3 LU to a: CO < OLU o< o LU GO
LU o LULU LU LU LU LU LU K LU 3 LU »- LO -iqc o < X X> -JZ _J X Op-I
• • ••••• x»- H- X X X o z> J3 to > a CQCQ z LU H- Z •
Q CD QQQQQQ ^—^ LU t- o »- -J LUO ct. o -i <C^ LUO LU zm
-J z j_i_J_i_i-J z _J CO a. LU CD to Z) s: < >-- I'J to f- <—
O —

X

OOOOOQ UO LU LU X o - X
** * —«> H «l |i <l I H- -i »- -J - -i H- -J -J -j LU JJ CO -1 o -»Q
<•« c* —w»»'w^-—

'

<LU -J < -J < _i -J -J - -j X JJ Q< -J •—• _i<
u. a LULU LULU LULU OCX < QC <t a: < 3 << to < - << arn- < _J ^LU

2
LU

i i> n ii <i <i i '-UH-

Z
LULU
cdo

u LU
z
LU
o

o LU
z
LU
cd

o O
-J

<

uo 3

<

o

a.

UO a
OLU
LUX
a:i-

o X
CD
»*

X

oa:

* *** ****• #** *** ***m *** **» **** • **•»
o ooo uuoo uou ouo uou oou uuu oouy uuo

240





oooocc oo coo* O* o* &<?>& o>&& o»oOOooooooO —<»-4 •-<•-•»-< »-<^ <-"•»- -^fvifNj(\j eg <\j cm (\irvjcsjf\jcom ro
f^mrnrnrnrn<^cornrn<^rorn<*>cns^^>*^>fr^«*,<f^^^
rom rn <^ ro<^ (*> (^ (^ en ro romro <^ ro (^ cr» ro <<> (^roM (^ f^
LL LL LL UL LLU- LL LL LL UL LL LL LLLL LL LL U. LL U_ U. LL LL LL LL LL LL UL U- LLLL UL LL LL LL LL LLLL LL LL IL U- LL U- LL LLLLLLLLQQQQQQQQQQQDQQQQQQQQQQQQQQQQOQQQQQQQOQDQOOOOQQQQ
OOcOO0O00000O000O0O0O000O0O000l/>O0o0OO00OOO0O0O0O0OOO00000O0o0o000O00000oOO0O0vlO0O0O0O^

Q
2
<
• ^^
LUCVJ

Ow
<
CL
ooz
= O

«_4

13
h-h-
•-o
Z5LU z
X a:

Old 3
lu *-
rtx LU
z< oC
oo: »»

ct CLO X—

>

ooo •—

1

CNJQ LUc£ •

<o OCO. o
wUJ LU
H-Ct OOLU •

< <h- rsj

21-1 X< •—

•

«_) z w
o< UJ— LL
LLO IS

U.OJ

k>4

>* •-h-
o^ ****

uu<J<->

«4-

m
z
o

s uu—
LUQ h-h-
oz <<
<< •—O Ot300t900<J> h-h-h-h-h-h->-\-a!.&.CCCCOL&LcCaL
a.z a:o <<<«<!<< ooo<_>oooo_j_i-j_!_j_i—i_i
COS" 0__J •——mmmmm c£ Ct:(* C£ C£c£ act* 0.0- 0.0.0. 0.0.0.
SO O MO.^O-MCL^O.Oh"MCl.^CLMO.^JC^^O.*sJO_i>4CLi>JO-

< aO ««QOQQZj««QQQQ««QQQQ
OO 0.00

iw <ac jjjjjjjjjjjjjjjjjjjjjjjjjj
hi 3 -J_J_J_U_J_!-J-J_J_J_J_J_J-J_J-J_J-J_J_I_J_J_I_J_1
•-•h- LUO <<<«<<<<<<«<<<<<<<<<<<<<
3 x uuoouuouuouououuooooouoouo

LUO-* OcO fO^a^^^rNJOoONOrOro^Or-^fMOCOrO^Or-^fMOooQi
qu<* f— co >o>Oinu>^u^ir\^vt, ^vO^OLf\inir»intr>-4"vO-Oir>if\ir\inLO<fo
zijj < •••••••••••#••••••••••••• «aiox -jv- 0000000000000000700000000000:
C-Olo: O O UJLUUJUJLULULUUJLUUJUJUJLUUJUJLUUJUJLUUJmLULUUJUJLUUJ
00 O CO OCLU ••••••••••••••••!•••••••••
LUh-OO hi CD CO CD COCD CD CO CO CD CO CD CD CO CD CO CD CO CO CO CO CD CO CO CD CD CO -J
alOe* O Zh —_«-._«-, !-i|-| ** -«,-, !-._«MMHHMMMI-,MMMM—!»-,«J

Z3 h- O •••••••#•••••••••##••••• •< ct
h- U UZ QQOQQQQQQQQOQQQQQQQOOQOQQQO h-

ZQLU CO S <<f<<f<4<I«<f«««l««<f«t<<I«40 LL
x — <o ••••••••• •••••••••••• _j

0OZh UU aCUJ C0COCOCOCOCOCOC0C0C0^>O>O>O>ON0v0*O»t>t-^, s*'>^'>t^>*, UJ O
<lu oo Ooo c\jcsir\i(Njcvjc\j<N<Nrgc>jc\icMf\Jc\jrsicvic\jc\iCNjPNj<Nc\jc\jc^

XXO <— o< ^M^^^^^^^^rvjcNjrsj<\jc\ic\»(Njc\icnfOfnfnfOcnfnrn • uu
h-h- • a:co • •••••••••••••••••••••••#•«: z

ac lu a. oa'oooaroa'oofafooafoooocycara'afcaoa'ooo »-•

Lu; 3E Z LU LUUJUJUJUJLULUmUJLUUJLUUJLUUJUJLUUJUJLUUJLULUUJLUUjQfrri h-
OOLUh-i • LUZ •••••••••••••••••••••••••toe; z>
OS X NJ Im <<<«<<<<<<«<<<<<<<<<<<<<LUQ O—

.

h-h- m»»-*»-i>-i»-* •—•«—•!—1^—«i-i*-.i_>-ii-i»-i^»i-ii-«i-ii-h-i^.^i-i^-.>-ii-ii— ex:

LUZZ «— O *——~~«-^-^-"-»'~»<—www~>««—»w-•«M«r«>wMWM>w O CO
X<C£ LL LUO LLLLLLLLLLLLLLLLLLLLU.LLLLU.U.LLLLLLLLLLLLLLLLU.LLLLLLOZ O
h- 3 1-1 h-a: MI-«IHt-tMI-(»-ll-IMM»-«»-IMMMH«l-lMMMI-l»-l«»-tMMMOliJ 00
Oh- OcO

LLZLU OO
o***** ****>*uuooo uouo

241





comm rom co com ro ro rn rom ro ro comco rom co co to co co co en en com ro coco enmm rococococoen en en enen coco
u. u. u. u. u. u. u. u. u. u. u. u. u. u. u. u. u. u. u. u. u. a. u. u. u. u. u. u_ u. u. u. u. u_ u. u. u. u. u. u_ u. u- u. u. u. U.U. u. u.QOQDQQOOQQQDQQOQQQQQQQQQQQQQOQQQOQQQQQQQOQDQDDQQ
OOOOOOOOOOOOOOOOOOoOOOOOOOOOOOoOOOOOoOOOoOOOOOoOOOoOOOOOOOoOOOOOOOOOOOOOOOOOOOOOoOOOOOOOOOt/^<«<<<<<<<<<<<<!<<«<<<<£<<<<<«<<«<<<<<<«<<«K<

ao

z X
o oo
Oi <—

»- 3
J
u. 3
* O
a >
-i
a H-
»< <
• X

<£ 1-
O
a: ec
OC UJ
UJ K

z -»
O CO O
QC • Z
K <vj *-•

-J -i <
u. u. o

-J UJ

o _J
C\J o
a z
« < mm
rsj m
_/— UJ mm Z
a>* > o
ar* < ro a:
»m X m o
—* •» •>

<*>0 3 C> >
*-C\J o o
00—

1

> m UJ

OT -m
o in
h- • —

.

UJ —

<

-*

CL ii
•»

Mm -s —

•

o> «»
II

00 •»» »*

in

—. uj » —

.

-*z *•* *-

-•z o oo
•.•-• QC »— z
x • m#»o ohQ -JCOO qc—
•Z O .a: KcoZ< a.r\j«—-*j •

»>* • »——<<— rsjuL-o
k«— -^ »— —a. w.-«o u_ •-• »h
Ououj©oc*:</>uj*H>a:oic\!rvi.-»ir\—«^-»u.OcOQOQ>aDQOK>^H »^ »m »^o •» ujoujq »o » o •O>cooo»->aoooo>eo
0C<O-* 0<0'H Ooi HOXOXOX Za£oOO -H~*X .^xujcxo-* a<o^ o<
-*>x • o>s *» onuj ii -^i-^^^-^fH i-m-«<2:^ ii «^uj •-* »o>3: »• o>z •• o>
OZJJ-UJOZ^wUJUZ^ *— *^» «•«—• »— 0£Z m^-«3'-)mQOIOZsO—li)OZ>fr-UJO

zz<*»i-o;z4«-i-a!:^ • ^h--4K-^i~^z 3Z"J<q *-f-z—»--jcx: s: <«->- or s: <»*-. <*:£
O UJ< UJ< ZO—<—<—< II CC OO ZOUJ<"—UJ<0 LU< UJ<JJJI-ZJJJI-SJJmHQSQXQSQO tfZjjM-mShhSMjjJhZJJJhSJJ
X-jj^ar^j-Jj'—oC-j-J— <cc<<x<a£-4\~o oQ3i_j_j3 >-iq;z»-iqc:—_j-j j>-.a:_j_j_ji-«a: -j_»
a<<ioio<< <icco<<u.oujoujoujoaujz 3o<<iujo^ooo:oii<«ctc««'a:o«

o^ >t in ^ o -^ c\jrn
O O OO O O OO o o o

or -J u.
o H
QC Z UJ
as -» UJ X
UJ tn a: *-
H* •> ex:

* i-H mm =5 UJ
-*

II •4- c_» o
in "J » z
•> —4 00 <
o » II I-* X
cm mm M4 o
•«« "9 » Z
o • —

•

^^ o
a: 1—4 »-4 • < h-
rsl «_> ^* -H o
-J o (/I II

—» M» X -»

O a: H z CO Zoi >t 00 o
a r«4 O o CM Ouj CO «—

I

>*

x » J— O CC in OiK >* 2 >t
oo— Oco a: f- •» I--J o» m
•—«* Q. • OH _J r*. -Ji-i (M 3 r-
z«- «-»«VJ M«-.u. ~* U.U. in a <NJ

•-00 —4 f\J- CNJ fM > >t
U-H- o—u.
a uj rvjom -^^- •or«/)ujfvixa:</)ujroaac^/)

242





^fvjro>^tri\Or^ooos 0^rsi<<)^in>o^a3^o^<vjro>4'^^^®^o^t\jro>^in»o^ooc>o<-i<NJfn^'irivoi*-oo
ooooa3coaDa3ooco<r(^^<>^c^cr^aN as^oooooooooo^^^»^^^i~t^»-^>-^(N<\irgf\i<\j(Nif\j<\jrsj
^>fr>fr>fr>fr>t>fr>fr^^»tsf>frNt^<f^^*frinu^ir»Lainin»r\u^ir\u^iniriu^Lr>^inin

a.u_ u. u. u. ll a. u_ a. u. ll ll ll ll ll ll u_ ll u. ll ll ll ll ll ll ll ll ll ll ll ll ll ll ll a. ll ll ll ll a. ll ll ll ll ll ll a. a.QOQQQQQQQOOOQOQQQOQQQOQQQQQQQQQQQQQQQOOOQQQOQQDQ
oocooot/ico»/iGOooooooi/}oooovicnoocooOLOinooLOi/i</)oo</»i/}oooocoo^

LU— IQ
• H-Z
00 <t
CC XX
ai >t-4-
CD •> ••

2: o3 H--J
Z <

olu
QC XX
UJ ^»>t
3 •» *
LU CC.CC

U. UJ
rvjtu

cC X
O XX

m ~< xt-
<-» LU

O • 00 .JC*
K Z • CC CLLU

»-. >C O XX
O < — -* ct ***-
CD CD • ll ael * •
M >_ • lu Zl-
tf* at: z - ~ oz
00 LU *-* •» OUU

lu -j a •• in xx
Z ** 00 • «^>4-

• U» -J *-• o » *
Z < f\J < »— — CD 2 S Z ^ >

» > 3 LU »-• «~i O Q<
-. i-i LU Z O < OC O-J
Z - Z LU O M XX

X • — LU — O -» — _J—»*>*
or •-« a >o x >*• o o za: z o«fr •• »a*zo* H-r- < m z 00 olu o q.o<o.

z < m m m o cm oth- cc >- •«» 00
> CD • • Z » LU • cd •» H-_J—» >- O—ivlO»—

m uj n co in z>f\j_j ir\ U.U- • ll o t-j—<li
Q. Z -* -* UJ W —!>*• LL«-» fvj sQ 3 L)XQC«t«t—> w t «- —»o» «« —O — 00 — -*3—I — Z <XH"n. •»

LU^K-alQiLULUOiOOLUvO^QCtOOLUONZaCOOLU-* •Q£00LUC0LUlLLUO CL O-J X_JtNl
QO->OOQ2>CQOOH>COQOM>cOQNfg>COQOZ ~C±~* LULULUOIDcO LUX O
O-H OQCO •0<0-< 0<tO^ 0<OOhO<0'H XO-* ZoOH-Ot-H- ZXZ<
s •• or>s:zo>:s: *• o>z •• o>z^u-o>s: »• -*3: *z «<hxgi- i-ii-ioqc:

2»0«-UJUZl3UJOZ^wUJOZ'0wUJOZ »«UJQZ>OwwZ^h H-Qt:LUa_j_J L- i-hW-X
<*-^-oc^<3at:3:<—>-a:s:<«->-a:s<iri>-a:3r<—h->-<*-lu^ ^LU-jcoa-a-z rszoo-j^-
LU< LU LU<f UJ< —.< LU<< LU c£. O OT QOZ •

-Jt-3U-j-jzj-j-»KZ-j_j-jf-z«j-j_jQ2E:_u-Jh-s:x:-jh--Jz> q^jjjjjd q;suj<
-j«-*or-j-j_j— -j_j-j»-«at: J-J_j'^'ot:«j-j_j<ac: j-j-j«-iQiac:«u«-»-Jt—q o3«jj«j_j_»v-o asis:^
,<*oc:o<<<ru.<r<<ta:o<<*ici:o<<<uja«<Q;oo<a:<Luz 3<t«<<luz 3Qh<
02U.C'JUHUUU3U.U003:u.OOOa:u.0002U.U.030^U oOUOOOOtfUJ ooooo

X
•4" >o o> r* coo
o 000 0^0 o

243





(Nicricrjcri^rn^fo^rnrn^^^^^^^^^^tnininu^ininLnu^ir^^OvO^
in in inm in in in in ininm in in inin inin in in in inin in in inm in inmm in in in in in in inmm in in in in in inin in in
m rom ro enm ro ro rom <rt co co ooen rom ro co f> rororo coco co co romcoeococorocororocorocorororo rococo coco
U-U-U>U.U_U_U-U.LLLl.U-U.U.U_U_U_LLll.LLu.U.U_U_U-U_U.LLU-U-U-U_U.U_U-^U_U.U.U-'XU_a.U>U.U.U_U.U.OQQQQQQQQQQQQQQQOQQQQOaQQOQQOOOQQQDQQOQQQQQCQQOQ
totoo </>to coto i/)coto oo toto toto oooo to ooto oocooo oooooo oo to oooooocoooootoootooococoooooootoooooooco

0Q«-«O COO
o;— uj3>—<

uocoxasia:
TCf t- omill
>*>*•«$>*»*>*
»•>•»»»*
KUJCO tO
QC3ZCUUJ

Z Z«OI
«-»o£>-»Xoi»-
IIIIII
«t **•«*•>* •.*•>*

«•••>«» »
XUJZH-LU
—03 '-'ivILL,

"-"SIKIS o
iDa: xxxxxxx
«*«a»«$>*>*•>*

Z<OLUOO
co a.u_i_!i—
K-X QQ-t-i
ctSO-JOSZXXXXXX
«*•>*>* %*•>*•< *m
«.«•«»»« «-» >
<<<_jarj CO Ct
CLLULUOO • <

C*Z Z f-« z
> • •—.JLU II 1—

<

xxxxxx -> o
<^<*^N^«^^ • <f
»•>•>»•>• —•» s:
cca • jh- ~* —

•

<oi_jlu< 1 X
ZQ<C0 Zx. -> <7»

HXN^S •••-« •f *
xxxxxx • Z M* X
•4-^t^^^-tz of «•• o»•>»«* »-—

«

3 rsj *
o>*-i-luxx (- — U -J
<OOtO»-K>t LU CO < <
Za£UJlDO»-«'»v-»a£ cm a: — LU
>-iQ-Q5:z^-»nj—. in H- >* etIIIIII^ *o ».co _l < X
>t>t-*>4'>t>t'0<N t O •• — CO -»<*•
»•••»»•» <—»—«UJ <«f» •— •» —i

•>

II

o
ac
a:
LU

• •

f- LUZ
• Oa£
o •3
r-4 — H«
UL (NJLU

— >- •• *a£
• »5< #-^
AX>n >-o
•m » + •

—r^ (NJLU

-> o —»o— -—~o
ro—org •o-»ocg ••

I *<\l fcTsICO fcCsJ •»r\jo—

.

>». ocmco i mtMfvjo i -tro

—X fOOHO I (NO-^O I O -*•

to< • lu^jr^z comujoorzxzujoxorzuuo ••q;co_u-j_j_j_j_j_u_j luox^ •qc^'Z.'Z.
LU XCOOCO »UJiO •00>^«^^Q^^>^Q^X>(33UJUJLUUJLUUJUJUJUJLUZQ^fVjOO>-» •*-•

XtOGOO <^Ci00<^OHOJCMJO »«<vJOJO ^ZKCLaLatcCCCcCcCoCCCoC^a •<\J-^'-<OX0i_JOWZmhQioOO II Z »03!-33:<0*'U2Z<OfOU>3333>3222>a:s«0« »ltu«02
xxxxxxv-xa:c£0**zou-iuj luz«— tutuz<—wLLiaa:ac:aia:or^ocQiQCo<z— m*-.uj>-c^uj
>*">t>t">t^^JOQiUJX <«a:zi-Z< K-a£Z< ha:SQQQQXCOQQ!:0< H-—H-ocasorz
»«•.*•*•> LU O LU < LU< LU< OJ<f < OTLU

< j«-»-j_jm_i»-u-iX-j-ih-2:_j_j«iH'S_j-j_jj-j-j j_j_j-j_j-j-j-j»-sqz_ico"-»_j
I--J—--J-J j»-t_J-jQC_i-j"-iQi-J-J_j'-«a:_j-J«j_j-jj-Jj_j_i-i-J_J_»*-iai<a:_j»-.w»j<< lu<<o< ac<<a <<t oco<<<toca<<«<<<<<<<<<< a:otua<u. a.<
QONOOQ020UUiUO2U.OUO2lL00OUUOUU0UO0UU2U.a:iiUNMOxxxxxx

o >h cm m >i»

o oo o o o o

24U





r^h-r*aooocooooocoooooaococi o>a'(>c>a, os ON N ^oooooooooo>^^-^^^^<--''-<i--«»-<<\ic\j(Njfvj<\i
inm in ininm inm inin in tn inin in in inm in ininm in «© vo *o <o <o >o <o »o ^o <oo <o >o «o *o -o -o >oo«o«o>o>o>oo

a. u, a. u. u. u_ u, u. u.u. u. u. u, u. u_ a. a.u. u. u. u. u. u. u- u. u. a. u. u. u. u. a. u. u. u. u- u. u_ u. u_ a. u. u, u. u. u.u-u.QQQQQQQDQQQOQQQQDDQQQQQOQQOQQQQOOQQQQQOOQQQQQOQO
OO00CO I/)OO0000 00 COCO CO CO tOCOCO 1/} 00OO 00 COCO00 tOOO tO00 00 tO tO I/)OO0000O0O0V)COtOOOCOtOCOO0lO00CO0O00

^^ Z CDoiO J-O
U, —i_j i-.— ajoocr:
• KLLOoOIOi--

-9 H-Luxar *-s:oIIIIIIII

+ »-»a:*-Luco
3 QCOZcoi-

1 LUZ Z«-<uj«-*

• IIIIIIII
• —

.

»•>•>•>»•»•»»
O • -J^IUJSTH'Or)
p-» • O »— co ^-a
U. 2 Q.CC»-'S:K3 uj
•• • uj2Doc: xxiiiinii

UJ h- «* «fr>t >*>*-* ST.*-

OQ O O •>•.•>•>•••>»
Z -* XK Z<OLUt-

_i UJZCO ft.UJ_J
-J U. O JUIKT QQ.IU
i— h- - C£ ft. ISIUJDSQ
2 O IIIIIIII

oi ^»^^^^«4-vf»t —<£••»«•»••> -. >
UJ X »<«JQm CO OC
— OOIQ-UJUJOOCO • <
» U-l OCZ z -« z
—

.

o> • »-«.J»-« II —
in iiiiiiii -j o
o •»••»»••»•>•• -» z
rvj <aic£0 • -J —

i

<—
— »-«<uj_iuj<cj I I
o ouza<co lu>» -* t>

f»J IIIIIIII Z ~ X
o»^ »»••»•»•>•» »»_j Z) ft, •»

o.vO<*-o>'-«>-uj<i t- —» u -J
H> •— M<OO^HO<t UJ CO < <
0«"O.OZSQiUJ300S'*Di r\i oC — UJ
ci>toh-3>-iaQSZj— >*•— in \- <& or
ft.—<IIIIIIII* -o »co j < I
UXfl£^>t't>t-*«t^'t«ON •©»«-• CO -»>*• —
<x(-s •.•.»•.»•. -^-.'— uj — r«» — •.,-»•. cm
x—ia.uj co< • olinjz: uoinujoctzxzujoxcsizujo

»^Q O •><-«OOX>00Z H- UJX UlOUJ XLUOCO »UJCO 00>t-«^«-»Q-^r*>'-'Q-^
-JO ^XOJOh^Oc^ • oC ZXZ<KZXcotOOcO<^QCco<^0^0-J(\J_IO »NOJO ••

2Z-' *oo3:s: *NU3ocoa: •-I'-'Oa: <oujzco ^uooiis •o2 ,-3:r>0'-o5so
ujz>>Owujujzo^.ujo<ti3t- - Mt-ixxinrkTa!a:OMZNOUjiiJ iuz>- ujujz—
z<«"-t-^z4«t-a:^izwz 3zoo-j^^>*-st^>ts»--iu)ct:uj2: <«-q:2:k-z< \-ot^.<

touj< uj< o o: oaz ••.»»»•.» uj ouj < uj< uj
-J-JC0h-s:-J-J-<t-s:_U>-ij_j^) a:ZUJ< <t_»»-«-J-Jrr|-J»~-J-JS_JJ»-5:-J-J-i»-
-Jj<>-«a:-j-j-j»-«cc-J-J'--J-Ji—Q cozsi— h--j— -j-j _J"-»-i-jqc«U"-»a:-j-j«j'-»<< n ceo<< <*a£o<<u,<<ujz jOw< <<a.<j<o«ioc<<o<*a.Q:a<<<iQ!:
UON3U.OOU3U.UO»-'OOCiUi COOQQ QOnOOQOJ(JOU.002U.UOU3!xxxxxxx

m -o o ^<

o o o oo o

» o
o • o
Of > •«
UJ • o
r>4 CO

LU •

X a UJ
UJ >• z
-1 ^» •

ft. a£
2: »- -*<
o u >Io UJ HO

at »•—
2 GC X • 0m
UJ o hQ >
Z o »z »

ar< X
MLU LL < • »
•I ** I-H —

«

Xh I Of\J »
I (M >— —

*

(M
-»o —.,-n >-» • -—

.

Zuj mma:Zuj<o »a:c^uj O0

245





in %o e*> cooo ~* <\i ro **> in
c\je\it\ie\jevieoeocoeoeoco

en enen en en rn en en enen en
LLILU-U-LLU.LLLLLLLLLLQOQOQOQQQQO
COCOCO COCOCO 00COCOCOCO

O f*- oo sO -*c\j en »tm >o
en en com ** >*• >•*• >t sf >t >*
sO^C'OO >0 -O vO -O vO O -O

eo co en roCO CiCOm co CO en
LLLLU.LLU.LLLLU.U.LLLLDDQQDOQQQQO
coooco co co cococo co coco

r- oo cro —• cm en«* in no i*- oo so r-« <\i en «*m vo r* co c>o <-• e\j

>t <t >* in in in ininmmm in in *o «o %o -o *o »o »o >o >o so p*- f"- r-

en co en enco ro ro enmen en en rom coen co co co enen co ro enmen
llllllllllllllllllllllllllllllllllu.llllllu.llllu.llqqqqqoqqqdqqqqoqoqoqqoqoqq
oooo cooo co cooooo cooooo oo oocococo cooo cooo oo cococooo oo

o

I

X

n cm —
o ——

o

I cn-»onj »
V. ••CM •CMCO
+ onjco I en
I c\j »en «w-

4

in eoo-^O I

Xc£cO_J~J-J.J
<t->cQUJUJLUt-u
eno<a:a:oia:-U>3322

ujaoic^r^ct:

<

o«t<<<<<
u-oooooo

CVJ

o

— —»o **

0-^0<N * u.
••cvj •r«JO— —> *

cvjevjo ) sfm • »X
^4 •.,*/ -~t » AXin
njO^O I O <»• ••««ww^w eo •—»r-
JJJJJJ LUOXvt •

lu'jjluujujluz:0—i^MOO

>jjS2>ir'0- *u-

ZQQQQZU< »-»-»-.
OJ< <JJJJJJJJWJQS

—

i

f—t —; j-i-ij*- &.<qc
<<<<<<<<co:oaja
oooooooo vcu. a: u.

ii

O
a:
LU

o

%

l-Z

—t-
CN4UJ

—
+ •

CVJLU

a:*
>* •

OXcCOwO
LUj-a:
azecoc
OUJ

joo»^

<ULU_
-J—"-<

LU
CO

LU
-I

a
a.

x
LU

fr o
m o
> «•»

• o»
CO

LU •

a. LU
> 2

a
CJ

UJ

T^JLUXXH
X—

o

uj innjMWQ O •»

-J-JO -«x232- •<>
LULUZ>.vO—Z2<-^L

OOLU<
-J-I-JCOI-S

«< || 0£O

a:
»- -•<
<_> >x
LU »-»0
(X •»**

QC X • —
O *-»Q >u »z •>

C£.<t X
LL < • ••

»-• Xi—• »^
X Onj •»

—ro — • —
acZLUvO »qCqi:lu oo
><-»QOX>ooz »-
OJOH^OOJ • ct

LULU ZnO<-LUO>« T5>-
arz<—j-a:ooi2ro02

LU< O Of
_J-l-JI-X-»-l>-«j_jr>JJjMOiJJwJJKO
<<*<CCO<<LL<<LUZ
OOO3U.OUMOU0CUJ

o
a
ct
LU

m
•i

O

QmUJm
300 2!

LU 3:

xxxx

haizz
< <

QQ.LU
XXXX
•4- -* >$>*•

I- *X-J
_lt-<o< s:

xxxx
»•>••••

LU(3iQO
tsj LULU
UJQQ

XXXX
•> •> » »

LU O
C£c£ C£LU
LUCOXXXX

O
cc

ZXJ
QluOOQ CQZ
XXXX

O^ •»••••••
CL>0<> >-"

h- •— <LU
O—rsJO-JXO

M«-<IIII
<XKS •" » *

X_JfNj
lux a: zoo
ZXZ4 I

«-"-•

-^t^OQicoX
h- «k-XXX
-3ZLO_l-J-»t-4-coz •• » ••

C£SLU<
casrs:*-

OOOQQXXX

o o
in

o
n0

o

246





ffc-r^^r>-r,-f,-r*oocooooooococooocoooos a^ov ososo> c>crcrQNoooooooooo-^^»-*-<—i—*-*-*****^
o «oo so »o vO >oo >o so >o >© >o »o >o so »© -o *o «o vO -o -o ^0 >o >o >o r» h« h-r- r»r- h- p» p- p»r- p» p- p-p- r*- h- p*-p* p- r^

LLLL LL U_ LLLL LL LL LL LL LL LL U- LL LL LL LL LL LL LL LL UL LL LL LLLL U- LL U_ LL U- LL LL LL LL U_ UL UL LL LL LLLL U- LL LL LL LL LLOOQQQQQDQQQQOQOQQQQQDQQQQQQQQQQOQOQOQQQDaQOQQQQQ
COCOCO CO COCOCO COCOCOCO COCOCO CO CO COCO CO COCOCO i/)COCOCO tO CO COVO CO COCOco cocococococococococo cocococo

0<LUH
co a mm
J3Z P-

LU<I-UJ •

IIII o
«4- >*>*-* —

1

•»•»•»» LLISmI \ m
h-"->z^- ->

uo +
lu<comi X

>t^v*-^ m
• •»•>•» •> mm
tQSIcO r- •

UJ UJ • B
H- »LU.J o Z
<zi -H •
xxxx LL
«**>*•«* • 1—
• •» «* m o
—C5H-UJ LU z
a:— cd CO
Q.CO** LLO LUH- -1 Mxxxx -J
>*•>*• ^a-^ *M Ik

»•»•»» -» 2 •
a£Zt-co co >
O.MOD • O B
0.<ZS —

«

Qi
<K- II LU LUxxxx -> M a
•4"**•>*"* • >
»•>•» m mm (Ni -J >-

2 O —> wM <
coo •£«: 1 II LU t—
<00£LUN. ~> cc CL o

LUlNl + o LUxxxx • z •—

«

OiZ 2 QC
>*^>a--4-z oc » mm ales; LU or
•> » •> bLU r> rvl mm eg — CLO z o
ZH-CQ X H «• a: -J O —-»o •-iH- o
ocosmj^- uu CO < < m-»Ocg •• «UJ LU«3DIS--Qi (M a: —

»

LU •<M ••cgco—

»

«• to: MX LLWZZh«H- in »- «4- C£ O(\jco l mrr\ B o-» •+- »-4HIT* •O •CD _) < X <M »m -~-t •» AX -MO XX T
4">*>t>fr>G~« • o •> w CO — >t no^o i

o

MS Ma • • %o fsi
•>•>•> k«>«-"JJ «-N —

»

B 1—• •• w.^w>^»^«w m »—r*. LULU —.fsj -»r<1

f«JMZ tomujOQ£ZX2:aioxa:zoijjjjj iuo>:4- •qcozzzlu ir> fcoiZLUvO »a:
LLOCCO »LUcO •00><-»^»-<Qi-ir*>'-<COLULUUJLUUJZQ^<,MOO> • •^•-•O OX>«QOX>

co oo<^(»:v)<MOHOjrM_ja •»c\iO-j<c£a:a:a:ac;>-o •og-^^o^.c^j«jo ^ino_io^-^o3XZ QioOOIIS •O3x-3X^-o3>23S2>Q£Sv0** ILUX023S mujj ^\lu
xxxxv-x<±QiQ<—z>OLULu Luz^- LULUO«Yroic^a:a<iZ~' mwLUw«rLULUZ o—luluz>o.-lu
^^^^joccair <tmmocz>~z<i ho£ZJQQQQSO< h-—»-occoQ:zz< '~v-a:z<-»t-c£
•>•>»•. UJ OLU < LU< LU<4 << CQLU !JJ«t LU<t

<-J'-*-l_JrO-J>--i-JX-i-ll-S-J-l-l-J-J_l-J-J-JJH-5:Q2:_K'-i_j_jj •KS-I-J-JI-Z'-J
H--I— -J -I jMjJO£JJMO:jJJJJJJJJjM^<^J>"«JJJONi^JJjM^J
<<LL<<a<c£<<o<<Qza<<<<<r<<<<*^c£OLuo<LLLL<<<* ii cto<< 4*a:o<
0U"iL)OQU2UUU.OO2lJ.OUUUU00OUU3U.fliH.UH«0U0N."5lJ.UOO3ltUxxxx

o ~* «y -t in o
o oo o o o o o

247





—•cm co -4" ir»o p~ oo o*o —> <\» co >$m »o f- oo O"o •-• cm ro »$• in so r*« oo cj»o «-» cm co^ in >o h- oo cr>o -^ cmm -$ m«or,«-co
<Mcm cm cm cm c\j cm cm cm (f) co en com ro co co f<> en <(• „*• s$>^ .4- sf ^. ^- <j- ^.m in in inif\if\ifiinif\inv0^o^)»o«OvO'00«o

C0eoc0coc0c0<ncncncnf0coc0e0cn<0encncncncnc0roc0c0e0f0eococococoeoco
UL U_ LL U. U_ U, LL Li. U.U, U. U- UL UL U. U_ U. U. UU U. U» U. U- U. U- UL U. U. U. UL U, U. UL U. UL U. U.LL U» U. U. U. U. U- U_U.U.U.QQQQQOQQQQQQOQQDQQOQOOOQQQQQQQQQOQQQQQQQQQQQQQQO
l/1l/>tOl/>^0O*/}O0l/}cncOl/)V}</)lO^t/>l/1«/>V^t/)CO(/1l/)t/0l/)l/>Vll/}

•-•h-a£2Q<UJ</»Q—lUJi—CQ Ol/>
2002: _OUJ

UJ 3! UJ<)-_Jxxixxxxx

IHDQir«
l-OiZZh-iZoH
< < 000

QQ-UJ UJ<xxxxxxxx

»- X_J •Q3IUJ
Jh<tUJ 2

UJ< 2ZK »LUO
-JUJ «n<ZIXXXXXXXX

o »•.»»•.•.•.•.
»* OazOO<-«c!>^-iij

a. luluo:-* co
O LUQQQ.V)"
»- 0C jim o uj>-

o xxxxxxxx

— LU <^><tfZHW 00
CJ> -« UJ O Q.I—03 »
00 • q£qcq^ujq.<2:s: —I
• — LUQ.Q<1- II

UJ in xxxxxxxx ->

• o «»•.•»•>•>•»• —
CC CVJ <- 3 2 UJ -*—

<

— zxjoa »j 1>x a QuiOo<uoiON. -9
•-•o a: Q co2 aio_
«—

• — M xxxxxxxx 2 **
x • • -j— sj-^-vfsf4-^^^ en —

-

—
»»*0 O C>^ •»••»»»»•»• 3 Ol «» CM "»
•2 » a»00 •—ZH'aO X H> — c£ -JO ——o
Oi< X >- •— <UJ Ol/iaCUJv* UJ CO < < CO—OfM •«

< • •> O-aQjIOM3OTS-»0£ CM CC — UJ -CM »CM0O— —
I-i -* aC-^oct-eLt-t-uvsiZ^——ro— tn 1— >* a: crjco t enen -
OCM • a.«<IIIIIIIIJ' »o •00 _J < X CM -CO -r-t •» AX
i"*-*] •* 0iXa:>t^>t>*'-4-st'4">*''O-^ • O * w 00 -»>f fOOnO I o — ——.»>-. <xk>\ »»•>»«. •*wmuj «— r^ —

.

«• -h » Wmvm^« en *>-»r^*

oruj to x_ia. q.nz ^iniuooczxzaioxQjzwjjjjj luox^ •oi
1/12 K UJX Oi 200 U,a:i/> «UJCQ •»Q0>»-«'^'-*Q-^r*»>'-«cX)UJUJUJUJUJ20^rM00>
oi • cc zxz:<. 1 •-••-loo oo<i<:o£vj<HO^ojN-JO •>cMO_j<ra:o£a;a:a:*-a »-cm^-40
3oiOCt <—J"-»Oa:oOX 3X2 QiOOOIIS •02<-2S>0'-02>233:2>fliS>0- "U-O
o<r5h- h- >-mixiitXhiaia:oMZvOujuj uj2^« ujujoocoi 1va:a-<i2— in«.ai^xzwz ^2i/>_i«a->i'>i'*j-4.-$-*$-_joa:uj2: <-a:zhZ< hccz2QQQQro< -—«-cto cc oaz »•»•»••. UJ olu < UJ< UJ< <*
-J«-»-J_IX> o£SUJ< <_i*-«i-JcO-i)--J-JS:-J-JH-2_J-J_J-l-J-J.-l-»-J-JH-ZQS-J
-J— -J-jf—Q cosish- -.j—«_j-j _j-*-j-joc_u-*oi_i-j_»-j-j«j-j-j-j-j-«oi<a:-j
<u-<<uj2 dqh< <<u.<<o<tQ£<<o<*I-c^o<t<<<<<<<< <tQcauja<
Ut-iOOQiUJ l^OOQ QUhOUQOSOUU.<JU2U.OOUOUOOO'JU2IJ.q:u.Oxxxxxxx

O »H CO >f
o 00 o 00
—

.

cO<—

•

-^ -* -^

248





or*-r-t*-r«-r-r-r-r»f«-r*-co oocoooco oooo ao cocoas 0^&&&o oo^o^ooooooooooh^h ^-*****

m rom commmmmmm rommm onmonm commm rommm rommm cacnrncn<^mrn<r>rncororornrnrororn
U. u_ u. a. ul u_ u. u. u_u_ ll u_ u.u. a. u. u_ u_ u_ ll a. ll ll a. u_ a. ll ll ll ll ll ll ll ll ll ll u_ll ll u_ ll ul ul a. u. ll u. llOOQQOQOOQDQQOOQQQQODQQQQQQQQDQOQQQCIOQQOOOOQQOQQQ
00CO 00 OOCOOOCO OOOOCOCO OO COOO COCO tO00 CO 00COtOCO COCOCO COCO OOCO 00CO CO COOOcOtOCOCOOOtOtOOOOOtOCOcOCO

Q<ZhIZ 3— a£ lui—< -J
r» ll- H--J •<*
• yzaiz -lu>
o IIIIIIII
-4 ^^^f^^vi^^
ll »»•• — — •» — —

-^ at: o X<<iu
* lulucast- :£•-*>

X IIIIIIII
m >*>*• **>*-* >*•-*>*
— — — »••» — »» —

r- • t-< SOW-
• - X O LUO»-»O Z LUCXU.KOOOQCOO

-4 - -JLUO LU 0.0
LL IIIIIIII
• I- «*>*»*•-4^ «*>*>*

o o »»««•>•>•>•>
LU Z -* Q-l— 0O3<CL0l
03 3EZOOJ-.J <r

LL O OLULUO<LU CO
_J i— I— o£ O >-0>OtOLU
-J O IIIIIIII
2 — O o£ •» — — •. — — — — .-»

> -» LU »<Oi 3<l— 00
• O •"• <>Z LUJ < •

00 ft <wlil(/)OZO -4
LU • —. LU-JOlLUZO'-' II

a lu ir> iiiiiiii ->

h- • o •»•»••»»••»- —

.

at rg i-aori-iwMQ —

•

»— -»< — luooo i— coz i

O >I O -J<—OLL I m\ -> —

.

LU h*0 cc LuooOtxroooo + -
CC -•— — M IIIIHII t 2 >-* >
CU X • • -J-»>4-^<f«4>>t'4">4"4-tO C£. «- -
O •"•O O O^ •»»»•»»• — —CU 3 INI —
o »z •» a<oo LULU3ZI *" -» o x

0C< X t- •— LU- LUI—XZO-t—LU 00 Q <N
u_ < • - o—rsJOI>ZZO*-»i-i ,N.r\ja: N oc - ^

•-•-» »i— >-i i^ i-H oc:«^t_)i—k-- atucD3roo-» •>—• m i— >*• »
-^OO XI I org •• N«-QlTlIIIII>J-^0 *co _j < •
• • • >0 <Ni •-<*-« fO OXot^^-J-^Ntxt^^O I • O » — ao —X

H-LULU -^C\J -»m «-» • w QXI-\ »»••»•• *^-— UJ -—»**• -• » -4-
OZZZZLU IT> »c£ZLU»0 -QCOiUJ CO XJivl rvlMZ COOnuJOOiZXZLUO ••

• • ••-••-•Q OX>«QOX>00Z N- LUX O tf i OOO »LUaQ »00>h«ihQhX
—aCOC-J-JO ^4ino_JO^-^Oc^ • QC ZXZQ Q<Q OQ^a:to<^0^0-JfN-JO +&XOQS2Z *HU2t •OvJOOoiUa: MMOOtszuJUJUJQZOCoOOIir •03-2S:>OC\J
«-QCa:LULUZ «O^.LULUZNO«-LUO'rf!3>- H. Ml-IIIIIIIklrVaJOMZ^llJUJ LUZ«-—
ooa:oizz< «—»-a:z<«-'>-Qicoxzto2 ^zco-jNt^^^^^t-^-joacLus: <i^.qcz>-z< i-
OQLU'JJ LU<t LU< U Ct OOZ ••«••.»•»• LU OUJ <t LU<
<i—«-».j.j_j .t-sjjJh-zj-iMjjD oi3:Lu< <-j«— -i-jm-Jv--j-Js:-j-Ji--s:
"——-JJjOMoi_ijjH*ofjj^.jj|-Q CD2SH • h--j-«-j-j -j»~i_j-J3i j-/«-«a:
lvu,lw«< ii Qto<<*tQCO«u_<<Luz :do>~«< <<u-<<o<ac<<o< <tct:o
MMwOUUN3U.OUO3:ii.UO»-'OU0iLU uOOQQ QgMOUQU?OUilUU2U.xxxxxxx

o o o oo o
—• -4 ^ m—« ^<

LU
-J
o
Ql

m -1
^a; <
HO LU
atac QC
OGC
C^LUZ 2
a: or LU
LU-O z
N--J>-—<LU LU
ouor MI

249





r-cooo^nj
ICVJCVJCVJ

100 oo 00
icomm
.U.U.U-
lOQQ
ii/>i/>t/):<«

coccco<

J-U-LLt
QOQl
ootooot

(^ ^t u> >o r* co o^o <^<n ro^ ir»o^ oo <>o«^ rvj rn >± in so^ oo o^o ^^ rvj <<» •>*"in »o r>- oo a*o •-< (nj rn^
cm c\j c\j<n (\j cvj <\immmmm rnm romm «*" «* •& *t *t >t >t -4- •>*" »* inmm ininmininmmvOvO'O'O*©
00 00 CO 00 CO 00 00 00 00 00 00 00 00 00 00 00 CO CO 00 00 CO 00 0000 00 00 00 CO 00 00 00 00 CO 00 CO CO ao 00 00 CO 00 00
m ro roro co ro rom co co romenmm rom ro roco oo ro co co co co ro co co rocococococococococororoco
LL IX. U- LL U. U. U. UL U. U. U_ U. U. U. U. LL. LU LL. U_ LL LU LU UL LU LU LL LL LU LL LU LU LL LL LL LL LL LL U_ LL LL LULUOOQOQQOQQQQOQQQQQDQQQQQQQOQQQQQQQQQQOQDQQQ
COl/)l/}OOl/>l/}COt/}l/}VOtOV5</1l/7</)l/)l/}LOCOl/»«/}l/}t/}lOl/)lrt^

C\J — —
o —-»o-» —.—o
CO-»OC\J »0-^OCM •»

•CNI «^MQ0 •CVJ »C\JO-»
OfNico i ro^evjo i **ro
cvj »co ax-too •»»<• •»-* •»

C00<-*0 I ~-«0^0 I o
aCZ'^JJJJJJ-JJJJ Lb
>»-« CO UJ UJ 111 UJ UJ LULULU UJIDZQ
0-i< ctctctct ct.cCGC.ctL etaa-OUJ>3322>S222>a:2
Ui\UQoCcCcCCCc3cCcCc*.e*a<fZ
tf2SQQQQSQQQQSO<
JJJJJJJJJJJJ-UJJJJJJJJJJJJJJJJ
<<<<<!<<<<<< <<t<«l
oouoouuuoouuuou

•
% a» a. xzo a: luh-<

»H U. LULU CO
u. XX z •
•» xxxxxx
"J

1 UJHHO*-J
** -i 1- <

Oaiu. toz
q.luo</)lu«*

X xxxxxx
o ^^^^•^•^
m mm »•>«.«••>•>

r~ • 1- I-3U
mm • > XZtOO-iLU
ego Z LULUUUO<0
••—

<

« _J >-cf>
rsju. xxxxxx
a. •» H> vf^>*>a-*4-^
LU O o »•.«••>••••
ZLU z —4 a. •*£ •<
mm CD ZLUZUJLU
-1 ll o OJmHuj—-J »— »- ct UUQkl-O
o_i O xxxxxx
0C-. •» o ct >t^->r>l->t^
INI2 • o ct «.•>*•«.»
-1 > -• LU ctct Z>
Oa: • 0^ «•* <i-.oa.oc -j
o.«-. 00 M OOOOIO
•< LU • mm LU O h-Z—Q. a LU in xxxxxx

—4 > z > «*-^^-^>*-^-
-a V- • o .«.«»«•>

mm *«IO£ a; nj -h- LUZ»-«
rNl Q.LU — -*< mm 'xi h-.. zai
a UJrsJ o >x a jz>o •

—» LU Z LU >~HJ a: LUO" •</)

r- Z mQ Ct »l-4—

»

rvl xxxxxx
• i—

<

-JLU cc X «f*J -J--^-l-^.*^^o -J —»H- a NQa o<t •>«.•>»•.«.
—4 •» Olu o *ZLU O-vOQ ixOLU
u_ > a: -j a:<z H- ••«- LUO<LUX

—> • •• M LU LL < •>-• u-aoTztu^o
- *x X JQ *« X^-J CtvtOh V-<ZUJC0
AXlfi •> OX X OC\4 * a-Qiinii

«—» • Csl q.nO c\i »-t^C\J oxa:^<t^>t^
CO •—»P* «-» —<N -.ro mm mmm OXI-S •.»»»•
ox«t • acujzZLuin «.a:zujvO *c«:c£:lulu xja *- «

-«c\joo>-«-»«QOx>MQOX>WZI- LUX O ZJ
»NH^a<jJO^HOjo^-too: •< 2X2Q • i—LU
«0— HLOU33S »HOSr •NODoiQU HMOQirxooujw m—>luoluluz-OwluluzOwluo«* <XT5 1— nMl-TIIII
»-->-a:JZZ<w(-a:?<-H-^IDZZ nzoiJ<t>*«*>j-^

UJ< < LU< LU< U ct ooz »••*•.«
ihSQSJJjJJI-r -J -J -IH- ST -J -J •-•.-)-JO o:s:lu<
i«-ioi<ac" -j^jjjmo:jjj h«i oi «J _J>— «.'J h-Q CD^l^lh'
o:ouja<<<<<ta:o<< <*a£0<<u.<<uuz 30h<
3 LU a: Li,OUUOO 2U.0003U. OO"-"UO0C LU </»OOQxxxxx

ro »* m >0

o o o o

250





>0>0»OO^Of*'^-^^»r^r*-^-r-fs-^-aoooooooaDCOCooooooo<T>OC^O<7»ovOCN Os ON0000000000-<'-«'^
00 00 00 CO CO 00 CO 00 00 00 00 CO 00 00 CO 00 CO 00 CO 00 CO 00 00 CD CO 00 00 00 CO00 CO 00 oo ao oo t> o* a* crO 0"> O* CT»O C7»&&O
rnenonmcn en en en co<n en <n enonmro onen en rn onenrorncnmc^
LUU_ U- LL. LL LL LL. LL U. LL LL UL LL LL LL LL LL LL LL U. IL LL U- LL LL LL U_ LL U_ UL LL LL LL LL LL LL LLU- LL LL U- LL U_ LL LLLL LLLLQQQOQQOQOQQQQQQQDQQOQQQCQOQQOOQQQOQQQQQQQQOQOQQO
«/H/>tOLnLOCOtOCOl/}COlOLOt/}t/ll/>C/lt/)LO</)V></)tOCOcncOc^

o
•<
UJ>
XX
•*>*

•» •»

H
<UJ
>-*>
cC*~*

XX
^•^

•>

a.»-
O*-
C£«/>

O-O
XX
•d-^
• •>

ao.
<

</>

</>LU

XX
*-»t
•» •> *»
«*>- CO

<r
ZO **
o«-> IIXX ->
>*«* •
• » ~m
N-O **
ooz 1

1-1*v ""> «•
«/> + •
XX • z « >
**->fri/> <* w
» »tu 3 QL >
3ZI H- <—

•

o X
ZO^-• LU CO Q CM—s^o: f\J a: -•—4
5TCO*- « in i— s*" •
ir-tHo ••00 _i <•

•
'LU

o * — —cox
—4 •»•

1

+

X
vO
»

r-
—» t

ego
»i-4

INILL

a »
LU
ZLU
**co
—

1

»~_J
O-J
oc«-»
M3E
J
Oo:
Q.*->

•<
—a.
-^

»tu
r>j-j mm
Q.O fNl

uua Q.
z LU
.-O z
_)LU M
»-»- -J
OLU ••

a: -J >
fslUU •»

_iO XOX •»

CUvO <4-

-»(\1 »^

rM
0,— LU

r- Z— • i-*

f\j — — O _J
o -«•—.o— —•—»o f* m
rn—OC\J "O-^OCVJ •• u_ >
»<\J »<NCO »fVJ »NO-< —»> » ••

ocsjoo l m>tr\jo l >^m - »x x
CM *<n »»-tCO •»** -i-t •• axlo ••

cno-^o i -^o-^o i o -*• •• >*•

aNz oomujoQizZLuox »a:ztoj-j-j-j-J-j_J_»-j_j Luox>t «o:luzzuju> »-ciiujzuj-o
OCO •LUCQ »QO>»-^«-»Q-<^X>«-"c0LULUUJLULUUJLULULULUZQ-^C\JOO>K*-"-^QOX>H-»-'OO

OQ^a:w<MOHOjJO •>rs\Q*C2-J<oCc£QCc£.aLc£.oCcCCCoC\-C} •Nrf^O<JJO>-i-40<JO-tOZOCUOOIIZ •023X'0«-NU3>2233>3:222>q:S-0«- •U.0033S »^UU3S *
xx^-XciJc^o»-»ZvnLuujLuzw wLULuaoiar(yriia«*ra:a:QiQ<jz— m^-LuaaiLuzvO—luoluz>o
«i"«*-JOCiLUS: <«oJ22< hl-ai:ZSOQQQXQQQQSO< kwho:jZ2<-ha:jZ<«
mm LU O LU LU<< LU<X < LU< LU

<_i»-»-i-jfn-j>-j-j-j-j»-3:s-j-J-j-j-jj-J-j-j-jj -j_j-j-JH-^o5:_i-j-j-i-j»-5:-j_j-j_it-

<<U_<r<0<c2<<<<c£C30<<<<<<<<<<<<<<<CCOLUO<<<<<Q£0^<< <*a£
Q0wUUO030UUOSlLU.UUUgUO0U00OOU002lta:x000UO2liUU0U3XX

o-< en >*• m
o o oo o o o

251





m >* ir> vof- oo c*o »^(\jm >*m>o r- co cro—< <\jm^in vO r*» co so—'cm ro <J-ir> vo r*-ooo*o<-*fMro>f in>or»ooo^o

U, LL LL LL U_ LL LL LL LLU- UL LL LLLL LL LL LLLL U- LL LL LL LL LL LL UL LL LL LLLL LL LL LL LL LL U, LL LL LL U_ LLLL LL LL LL U- LL LLQQQQQQQaOOQQQQODQOQQOOQOQOQQQQQQOQQQQQQQQaQQOQQQ
00COto COCO 1/)CO CO CO (/I to CO COCO OO00OOOO CO CO OOOO (/JOO OO CO00CO OOto OO 00to oOOOoOtOOOoOOOCOoOOOCOCOOOcOOO

t-QH-UJOcO<
a:o32<uSOOJm •-!

OQoC< zqXXXXXXXX

oca > »oz
u. uj o««
• XUJUJCO

OX>-IO zXXXXXXXX

• C£» K-i-iCOO
- uj oc >r3"-»Z rsilLKCCOZoo
• XLULUC£»-« •XXXXXXXX
H- ^^^-^^^^^
O O •.••.»•...••.
z -< -j^-z»-c).3:ouj

< z zz>

>- »- aC ariuz az <
o XXXXXXXX

» o a: ^•^•^•^-t-t-*^'
• O Qi »»•»•»»»»». ^
>• —

»

LU I—++ Q3< •> CO
- CT» »-• <ZO • UJ •>

oo » aiaam »i— uj —

«

uj • -» UJ LUX_I<> II

a. lu «n xxxxxxxx ->
>• z •» ^-j-^^^s^ >*•>*• •»

I— • o ••>•••>•»•» —
»- ^< — uj> uj SaC»- I

o >x a j<u.jz«q.ms -t
uj "—o q: lujolui—oovo +
or •.»-•— m xxxxxxxx z »-*

or x »m _j-»«$«$•^^.***^>t CC — —

.

O MOa. O^ m>ii»i>»>» ^ jxj <\j —

»

L> »ZUJ O.OQQ. QXLUaCOX K- —
> a: O —.*»o

ar<z ^ •*- oolu h-oclcl>*«*uj oo a m-»o<vi »
u. < •«-! u-*i*»JO»-»h-uji— o. n.~4q£ <\j or — »»<\i *<vjoo—. —
»-i x-h-J cc**c£h-O"tfc03-i<K-» •—• in l— sfr — Ocgco I mm •
X 0<N • M--OIIIIIIII«t^O »C0_l < - oj»m •.-<•. A
Csj i-i^^ oCXQi^^"*"^"^^^^^ I • o * — 00 -~X f0O-<O I o —••
rO «* •** QXH»*v ••»»•»•»•» ~-»>-.uj «-»h» •». » ^^» — >^-»i-«.>«^-»# rn •>

••QCoiujLu x.j!v4 lu ivji^z coinujooizxzujo »-a:zco_u_i-j_j luox
X>C0ZH- LUX a: I O O COOtcO »LUeD •»QO>*-*-H»-«Q^X>i-«a0LUUJLULULUZQ'^rvJ
-•aa: •< zxzoujz>- 3 ujQ^c<co<-io^oj(Nj_ja -coo_j<o£o£a:QCci:h-o »cj

—LUO<Q.D h- «H-IIIITXIhItfa:ON(Z«OUJlU UJZvLULUOQiCtc^Q^a<Z—
KQjWi^zZ Z>ZcO_l^-vl-sl-s*-^'^>*-_jooCLU2: <-i^Z»-Z<J ho:ZSQQQQSO< I-
< o a: ooz ••.»»»• uj olu < uj< tu<
z-j_j«-*-J-j3 a:3:uj<t <_j»--j-jpo_it-jjz j-j>-2: j_j_j-j-j-j_u-j_j»~s
a:_j_i l_is-Q C33Z2TH v^_;— _i_j j-jjci-jjMaijjj-'jjjjjj-a:
o«u»<t<ujz ^o»-'< <<u.<<o<oc<<o<<Qio<<<<<<<<< <ia:o
U.OO»-«000£UJ OOOQO QOhOUQU2UUU.U02U.0U0UUUU0UD2U.xxxxxxx
>o o «-« m
o o oo o o

252





^fvj<n>t,ir\>or-aocro^cg<^^inor^ooc^o^fvjfo»tir>%or^oo(>o^rvjc^>^u^vOr-aocro^<Njrn>tinvOh-oo
«o«o»o»o»o>OvO'0^or^^^r*-t*"r*-r*-r*r^f>*coooa3ooaococoQocDooo^O' cro^^ao^^^aooooooooo
mm rom oo ro ro rnmmmm com roromm enmmmm comm rom rnrnrOfr»rrifr>rofOfO(,nro>*'«4">i->t'J->f^^^
U. U. U. UL U_ U- LU U. U- U_ U» U- U.U. U- U> U. U. U. U- U. U- U» U. U. U. LL U- U- U. U_ U. U_ U. U- U_ U_ U. U. LL U_ UL U. U. U.U. U. U.DQQOQQOOQQQOQOQDQQQQQQQQOQOOOOOOQQOQOOQQDOQQQQQQ
l/M/>t/)l/}COCOl/)COU)«/}CO(/>OOt/>OOl/)COcO</J«/>l/>COl/lCOV>lOC^

o

I
m

<2<o
2- lu>i-» <-«

oxx zoXXXXXXXX

a. xq—<<—»

UJc£*-UJt/'>
UJX< Q 2xxxxxxxx

cuo

o. »
LU
2UJ

o o
2 «^

N3E

oo
O-C*
•UJ

rsl

Q.
LU
2

O

Q.ULI
UJOC2
»-Q
-JLU

Olu

* NUJ
X -JO

x • ox— -• a.«o

«* »o:ujz2uj in
00>hh'HQ OX
HHO«tjjo -*m
•U.UU3E3Z
tr\wujoiuuj2 o«—H-QC-J22< — h-
< UJ<QSJJJJJ i|-S

<aUJjjjo>-a:UJO<<<<« II QCO
0£U.UOOUON2U.

* O
O

> —

-

00
UJ •

a. uj
> 2
h- •

Of
t- —

<

o >x
UJ «-«0
a: •*-•

a: x •

O "-"Oo -z

LL < •

*< Ih
X OCsi
C\J I-"-*

«cn »• •

(XZujX »oia:uJ
>*-OOX>002

UJUJ2>0«-.LUO<
a^2<»-»-a:^X

uj< O
_J-J-JH-5I-J-J'->
JJjH.OtJJ'*

UUU3UiUU>H

a
UJ

UJ

cC
o
a:
CL
UJ

m
•»

o
fSJ

a
a:

UJQi«->000
O 2UJ>3.-»
a.a hozw

ujh-2ac«-» •xxxxxxxx

-IV-ZUJO.SOUJ<2— 2Xi
UJUJO »XO -J
a: Q.00Z <xxxxxxxx

» UJCQ< •>
<UJ<V- UJ

-J UJUJ «-H-LU
UJOliJIJOxxxxxxxx
<f >*«* «*•>* -*<t- <4-

i-a:
UJi-.

-JO
UJ
XX

-J—.-*>*
OnI" » •
a<OQH

<00
<xx>
Z>22

cL
-J-ID
-J-JI-Q
<<UJ2
OOOCUJ

U-Q.QZ
0.-QII
QCXQC^>f
QXI-S •>

xja
UJX 0C
2X2QUJ
t- »-»^-X
r32oOJ>4-002 -
q:2uj<

WUQD
X

Ouj (—<—•"-•
O ZQCt-

Ul 2*-, Q-«-»N.

XXXXXX 2?
-t**>i-^>a-<t- a:
.»•>«.««. ^
<coxuja:ox H»
2 h-oao.>f— uj
mO« Q. SfOdC
oH-"3s<r<r<—i

•—

»

Illlll.t-iO
»•»•» »i'i^«»»LtJ

I UJ arvi2
OCh- O oOQ^tO •

OOUJD uJOi^a:003J HQiUO
IIIITIt-Ia:

03

11

1

a.— CL
00 O
C\J CL
in 1—
»oo -J
o •• *-

<
00

XXXXXX

<_J»~«

<<QUm

wmujOQCZXzuJO
UJoO »QO>N"*hQh
i/»<»^0—«0-J<\l—10 •«

OIIS »U3»5t^
C3£O»-t2v0UJUJ UJ2—
ujs: <«o:zh-z<

O UJ < UJ
JJm -iH- -J -JX—I -J h-

<<o<q:<<o<<qc
uoqusuoij.ouj

o o o
o00

CO—*

253





o>o -* <\j co sfm »o h- oo cro «-i <\Jm >$ in >0 P* ao (T>© -*nj ro «$• in «o r-eo c>o^ <\im>a-mv0^coeT*0'-»c\im»3-invO

oooooooooooooooooooooooooooooooooooooooooooooooo
U.U-U^U.U.U.U.U.U.U.U.U.XU.U.U.U.U_U.U.U.U.U.U.U.U.U.U.U.U.U.U.U.U_U.U.U.LLLLU.U.U.U.U.U.U.U.LLQOQQQQQQQQQQQQQQOQDOQQQQODDQOOQOQQQQQQOQQOQQQOQO
coco cooococo to »/)tococo to co i/»to to v.0coco cocococo totococo cocococo cocococo co cococococococo cococotoco

uuz> •—srcox
—

»

KOOO"-" O
r*» *- a:x<ro</>co
• -jo-ctctuo
o iiihiii
u_ »»*>»»«>^«
» 0< -QZUJ
"> K«ZU.< »-«X

o<x miniiiii
oco:h-ujXco<o
uj »-«q^uj «
NOI3D cnuj
X K »*-th-Qxxxxxxxx

x^-co»-»zr3<ruj
UJ KZUJOmZ
ja:zokujqji-i

a: o_ujuj< c£q.ll
o xxxxxxxx

UJ St-ZSZ QZ
<— OZQ <aC"aCO
• OUJQ.UJXUJCLO— zx>-cocl
m xxxxxxxx
* ^ >>•* -><**«>>$»
o »»•••»
<NJ < «0^- Z<UJ
>— >-0 C0I3 cC
O Q< «C0ZC0<>»
Ct Q_J<cOUJ <
M xxxxxxxx •

«J-»^ >$ >f^>t >t »* >t CO
Ovf »•»•»•» * •» « *>UJ
a>o<a»-uj-Jx xx

ac" •— coujx uQ»-«t
j-.NGmTOUJ<IZOV-»
a.*i,OH-0>— cOcoilktcO—»rvi

<XHS •.»••»•. —>«.

K^ZlOJJJJJ LUOX>t • CtUJZZUJin ..QiZUJNO •CCOCUJUJ XJN a*—-~ »l>JtN4

X>^cOUJUJUJUJUJZO-*C\lOO>H- ,"*»--'QOX>*-,OOX>cOZ>— LUX O UJCOCO »ZUW
<aci-j<aca:<£ccac>-a •.<\i-*^o<*.j-JO^u"ia_jO'^<-'onc' •< zxz< o3z-kj><;*j
(\JO^>33:3:3>a:SNO— »U.U053S *^03CZ •fMO^OCQO wwoa o«-«s«-«o.o
—ujujooSe*e*ac- o<iz«-. m«-ujoiuujz>o^iiJUJZvO>wiiJoiD.3 i- w^tiXTitikihc£zrQQOQzu< K*.i-aijzz<«»-a:z<«-(-^wi3zz r>zco_j.*-d'^s*>*>a-d-„jo< uj< < uj< uj< <_> oi aoz »•«.•»•»•
XJJJJJJJJJJhSIOSJJJJJhSJJJI-ZJJMjJD 0iSUJ< <-l
a:jjjjjj .j _i _i _i~ci< at: _i_i_i j_j-ioi-i-i_ji— a£_i.j— _j_j;-o cqxsh *--»
o<<<<<<<<<<*c£Qujo<<<< <*ci:o<< -<*cec><<ru.<<ujz z>ot-i< <<
nuuuouuuuuu2u.ix:a.uouuo2u.uuo2u.uow(jgoi:ui cooqq qoxxxxxxx

o o o o o

X
m
» «i«

p- •
—« • *
C\JO z
•—

*

•
MU.
Q. • h-
UJ O o
2UJ z r-4— CO
-J u_ o—J
O-J

-J
OLU
Q.-J
•o
-•a.
p-4

—

<

>

UJ
a.

a

a»
CO
•

UJ
zM •_i t» •

r«J rs|< CC
a. Q.UJ - —

<

UJ UJCt a >xz z UJ •-"O
»— •-o ct 1 1

—
mm -j -JUJ Ct X •M
eg -^ • «—»— o noa
O —-»o • Ouj o •ZUJ
CO—»0<\l » o QC-i a:<z
*<\J »C\JCO—

»

—» •> NJUJ u. < »<—
—

»

onjoo I mm X -IG •—

•

X^_J
• cm »m •*-• •> AX > OX X u<\» »
X mo-«o I o —»• —

.

m Q-vO <\J >-»i-4fO
• m »-»f«- «» -•fNi — fO •—> •<««

254





r*oocro^(Nfn^tinvor-co^o^(vj<^^uAvor^oo^o^(NmNtino^ooc>o^rgrn>tu^>oi^co(^o^rsj<^»>*-
inio^>oOvOvO<)^NO^o>or^r-f--^-r*-p*'^r*-r,"^oocooDcooocooooococoo> os o>'0Nai CTvcv c^cy,o^oooooOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOO^^HH-t
UL U. U- U_ U. U. U. U. U- U_ UL U- U.LL LL UL U. U. U. U. U. U_ U_ U. U- U. U. LL LL U. U. U» U,U. U. U. LL LL LL IX. LLLL LL LL LL LL LL LLQQQDQQQQOQQOQOQQQOQQQOOQQQQQDQOQQQQOQOCQQQOQQQOQ
0^i/^incOl/5t/100tOOOvlOOLrtCO;/100oOOO»/)LOlOoOOOOOl/}OOuOt/}LO

o

I

+

X
*0

o

CO

00 UJ
-I

*4
1

X
00

n *
+ m

z «—

i

UJ
a: «— Q
3 t«4 DK mm U »-
UJ CO < •—

•

cC <\J a. mm. z
mm m H >*• o
o •CO _j < <
• o » •«• 00 — z:

UJ —r» «» m —«•

00
o
Q£
UJ
INI

X
UJ
-J

Ct a
o S
cC o<— 4-oc «_>

H-r- ~<LUZ h-
UJ • ii a: UJ3xo oCJID xuj
v—

*

OJK HZ
•u. 0C<tUJ »

-»o » QiUQi —OUJ
- IX UJ-»—

»

<II
Aoilft *-«oo HW»—
'* •» "• 1 • uj X
-»|«* OUjUJ X—

o

— «to —~o—. —-«

o

I Of>*—0(VJ »0-»0<vj -
>» en *cvi *-<\jco •rfvi •(NO—

»

•O<NC0 I m<M<\JO i •*"«
X ^r\i »m »».-4^ •»>$ •-^ •»

-»cO Of0O»-*O | (NiO^O I O «»•

Z oounujoajzxzujo •a:2ujoXoi*'WjJjjJj-iJjJ luoxvt •a^^zzzzujn-irirocx
• UJOO •QO>«-^^'-*Q»^X>i-*0-^^>UJcOUJUJUJUJUJUJUJUJUJUJZQ»-*<MOO> • • •**»-<o,—-o •>
oCoo<-^o<-«a_j<Njo *ino_jo »mo-J<a:aca:a£aCc£a:a:a:e£HO •(\i-h^oujc£o<_j_joo'}-*xoOOUZ *03"2Z«ON03Z«0«uO>2223>2232>tfZO- *U.000022ScQ »<MJ
£*ct:o*-«z>oujuj ujzwwujuuzw aizoocoia?otaQi:Qia:a:a<iz«- lti—uj •q^o, ujujz<->o— uj
ocujx <—o:zhz< t-<xz< ho:<rQQaQs:QQQQzu< i-'-h-c^ocsiQizz< h -'Hoc
uj o ui < UJ< uj< lu< < XUJUJ <UJ<
<^_j-jfn-JH--J-js-j-jf-z_j-j-»H-5:-j-j_j-j-j-j-j-j_j^j-j-j-j-j-Jt-s:Q3:-jQ:i--i'-"-j_j«ji--H2:-j— -j -j j«jjtfjjMa:jjjM3:jjjjjjjjjjjjjjjH(i<iiijwwwjjjaiMQ:j
u.<<o<a:<<o<'^QCo<<<oca<<<«<f<t<<<<<<< i«iocoujo<u.u,u.<<<XQ:o<
NUU0020UU.U02U.0UU2lL0UUU0UUiJUUU0U0U2U.^llUHMH(juUh2llU

o oo o o o o o

255





ll. ll ll, a. ll. ll ll u. ll ll u_ ll a.ll u» u- ul a. ll ll llll ll ll u_ u_ ll ll ll ll ll ll ll ll a. ll ll ll ll ll ll ll ll ll ll ll a. llOQQQQQQQQOOOQQCiQQQDQQOQQQQQQQQQQOQQOQQQQQQQQCQQQ
CO l/>CO CO COCO 1/1 CO COCO CO COCOCOCO lO COCO I/)CO COCO COCO COCO CO COCOCOCO COC^

o o
z ^
ll o

O
O

> —
ao
•

LU
Z
•

<
Xo

a
>

o >

qc x— o «-
o O »
o o:
<\J LU <
• •-• Xh x o

eg 04 «—

i

r- -»rn *-
—zluo ••ocac
LU»—a©x>co

OSS *(MU3
ZLUZnO^UUO

LU<JJJh^JJ
-J-U«-«3£-J-J

uuu2u.au

LU
X

o
X

~4 (\J

a:
O
a:
a:
LU

in

o

O
at:

iv>

—I
a
a

z_j>_iaxcox
*-»<o <>-< o
X«-«a:orc£OCOCO
»-oa.o Lursxxxxxxxx

-•< zozuj
3o:zlu<-i n-,x

•-*z <xt-
LULUXQO
xxxxxxxx

Jlh LUCO<0
an-— luqcuj >-

O. ZSCOILKXLU

xxxxxxxx
>t -4- >4- -*«*••* -4- -4"

xluco*-zo«xlu
LU h- H- COLUO -!Z
-JZZD LUC£>-«
a.Luujs:uja:a_LL,xxxxxxxx

2: Z CO oz
oluoo cs:q:o
0_>0_X»-UJCLO
oxaicocoo-xxxxxxxx

UJ CO
z H-
• en

IZ002O QC
-•-J-JOwJJKC
LL<<LUZ
mouocuj

a.—ox<x
X

LUX
zx

<a:a
«-«oQU •

Q <CO
XXXX

vj- » »» » •>

>0<H»— LU
*» t-LUX
Q-ozia
U)^r5h-00<xxxx

oz00
c*x
cox
=>a
coo

-jcuLuaa
OXZLU

Z<H-<0
OQ. »-*

-•-XXX
CO-Jot^^

oxS3
z<

XX
>t^
» «•

HI
LUO
x<
I— UJXX
•» «»

•CO
coz
C0<
LU)-*

XX

<JLU

CO
<
XX
-4"4"
« m
X

Ql-
ZO
<ta3XX

•

•»z

XX

CO

—

«

LU<
x>-

OQxxxxxxx

• z
co a:
LU 3
x 1-
sj- LU

^•^-^
«> »o
vOrsj •
•vrmmLU
aMZ
oco •

CLOO
>-XrV
JOa:

LU

<<LL

o.— o
00 <
(\J c
en ^-
•00 _l
o •• >*

LU
_i
o
z
<

X
ao

LU
O

00

comLuoaczxz
LUCO •00> N-'-^»-»

C0<-HQ^O—lf\|_jOH X HJ3-
C^OhiZ>OLULU LU
lux <«a:zi-z

O LU <
J«JrO-JK_JJX-J

<<0<aC<<0<
UUQU2UUU.U

<
-»x—<•

LUO •
o^x
o »tn

'Org
Zw«~
< 1-
UJ<

-u-x

2U-

I

+
X— cn

rg m
orziuox>—«Q—<^-

O-JO -co
O2Xn0—
UJUJZ—
OiZ< >-

LU<
-J-J-JI-X
-J-J-J—.0^
<<<QiO
0002LU

—r>j

om—
CO »<M
*OP0
^<M -
o<^o
Ln*-w

aC^*co_j
>LUC0LU
OJ<iUO>2
LUZOceT
a:«iXO

-J-J.J-J
-J _iu_(<<<<
0000

o
o

00
CM
o

256





rO^LO-o^-COO*
irtifMrtirtirtinirt

(\jmsMn >o r* oo o^
h-r» r«- r*- r» r-r- r«-

o -* cmm >tm so t»» ao c*o—• <\im *?
aooooocooocoaooocooooN Os CT> LT^

lcivOI*-000*0

U.LLU.LLU.U.QQQQQQ
00 00CO00OO 00<<<<<<

U.U.U.U.U.U.U.OQOQQQD
OOCOcOCOCOcOCO

LLLLLL.QQQ
coooco«<

LL LLLLLL,QOQQ
00 COCO CO<<<<

LLLL LLLLLLQQQOO
OOOOCOOOOO<<<<<

U-LLLLLLLLLLLLLLQQOQQQQQ
COCOCOCOCO COO0O0

sf <* <f >fr -4- -4- >* -4-^ »*• ^" >*• «4" »* >*•

llllllllllllllllllllllllllllllqoqqqqoqqqqoqqq
oooocooocooooooooooooooooocooo

o

•—«•o— ——

o

©C\» »0-«0<M •
•fMOO •*%» »<\jO—

oo i mr\i<Mo i >tm

^O J (ViO^O I o
-I -J -J-J-J -J -J-J^ LU
lu at ai ujaiujlu lu luzq
a: cc cc cc a: cc cc cc cc-o33 3t>33:2 3e>a:2:
c£o£a£Oa:e£tt:c*0«iZ

JJJJJJJJJJJJJJJJJJJJJJ<<<<<«<<<<t
uuuuuouoouu

LU mOKZZ oo
m QX»-iUJ<LU

QCZI— COO
LU O J Z

1 xxxxxxx
>» ^4-4->tNt>tvJ-
+

XLU<Z<H-
X >-os:<soo
<o ImD •

• OLULUh-OSX
h- xxxxxxx
• •^vt-^^^^t^
O M« •• fk » • » •» m
m* • KOX LU O
u. «JH-00OLU00
•> Z o< <-0 h-

C£> «LUO<LU
LU xxxxxxx
03

o o
^^^^•d-^-^
»•*•••»»•••.

-J z —• LU Q-JZi—X
-J OjLULU —«c£t-
•-« LU a XOluoo.
2 ~ ^ a:

O
JI-I-.CQ30ZXXXXXXX

CO • o cc ^•st-f^^^^
LU — o cc »*>»»•>•>»
-J > «• LU < > -JQi»-«
o m o» hH LUQCO^-OCUX
a. oo m oiujaiooza.t—

LU • «• ^-CLO»-»<»-'X CL LU LO xxxxxxx
LU > z M -^^•^•^•^d-^
-J t- • tm o »»•>>«•>«
a. cc < rvj <z s: s
T. h- —

<

1— «H« LUX »O0
Lf\ o O >x LU o O OOct<Q<— -* <o LU •-•o X a: O ••C0XLU LU

Hf- ii z *- cC »«-x K M xxxxxxx
LU • Cf.CH LU2 CC X • •> -J--%*•*<*- ^>fr •<}<}

xo oo XLU «•» o "^O o
\-~* ac>- (-2 o o *z X o.>o<> OiCDZZ
»LL CCLU •» <0 q:< ac a: *- <LU SOm

—o • ujqc: -*Olu CM LL < • m -J—rsJO_JXLL.O'-'<
• xx •-*-• 411 » »— X-H Csl Q. >i- e^ 1— Q. ^-OZ 00 k-
Atflft «0 h-QCt- r* X OCM •• N-<IIIIIII—• • O • LU X CM «M •-•-^ ^4" otxa^^-t^vt-t^

m *-»r- «lu X~0 r* -*m -—» • »—

•

ox<t •tf-'zzzujt-inma:''zluo -occcuj 00 X-l^>i LU 1

H(MOO> • •••'-•QwO >UJMQOX>C0Z »- LUX CC ZLUX z
•oj-h r-«oh ac -j _jooo i-ixo -J _jo^-*oac • 0£ ZXZ< 1 >-'0>- o
vO«- -U.OOOZS2SCO »0*OC33S *<\ioZ>ae:oc£ •-•-•OQ.OO O iQU
-— CA—.UJ •C^UJUJZ^vO—»LUZLUZ»0—oiuoh i— *-kllltn
h<-Ko:a£i2Z< ii —-a:<z<—•-ac^xzooz OZ ooJ -d- -4- sf >t «4-^

UJ< < XUJ <LU< LU<* o QC
-sos:-jQi>-»_j-j-Jt— >-2:-j_j_i-Jh-s:-j-j*"»—i-jo 0i3:iJj<
»-»a:<cic_j—-N-j _j_juji-ict_<-j_»-j— a: -j_j—-j-ji-o corsi-
acoluo <u. u_<<<xc*o<< <«* <xo<<u_< <luz DOh<
2u.a:u.OHH0UUI-3ltO0U02U.OOHOUa:uJ oooQOxxxxxx
m sf m o
o o o o

257





CM CMCM CM CM <MCM (M CM <\l CM Csl <\J CM CM CM CMCM CM <\J (\lCM (\) CM C\J CMCM CM CMCM CMCM CMCM CM CMCM CM CM CM CMCMCM CM CMCMCM CM

LL LL LL LL UL U- U- UL U. U_ U- U. U. U-U_ U. U. U, U- U. UL U. U. U. U. U.U. U. U_ U_ 11. U. U. LL U, U, U, U- U. U_ U. U- U- U_ U_U-U.U,QQQOQQOQDQQQOQOQOOQDQQQQQQQOOQQQQQOOOQDQOQCQQQQQ
l/)t/>t/OtOt/}COCOl/)l/1UO</}t/JlOOO-OoOl/1lOl/}uOOO^

UJ
O
X —
>*• l~-
» •

-J o
< -*
> u.

I X
>fr en

UJ N- •

> •
•-• o z
X UL

o o
«/> CQ
o u_ o
x «»
•4- I-)

00
< •> o

r-* O-
UJ
INI

-I
<
UJ
0-<

LUUJxz —
K O
*UJ >0
OX CM
X^- •• *-> X--»
OCX. 1— X OfM

•^>o--> • o » —
• oo —x mo-«o i o —- -» — • <o r- cm h-j.*

«•-—«—uj —

I

s- —» •* —«» %»«•••«•»'-*«»»•%* m •—»r^ otu —cm vO — rn —- •

rviiNiz i/)u*m_joq_zxzujo *i^zv)jjjjj UJOX4- »o:-»z2Zuj in •oiwzuKi ••c.aiuj
ZO_</> •UJcO *QO>«-*^*-«O^X>»^cDUJUJUJUJUJZQi-»CMOO> • •«~ii-«0 OX>UJ«-*OOX>OOZ
o<h£c£</x.hC)^0-Jcm-jo *ir>oj<o_a_c_:o_c£i—o ••cm--1'-«o*-c_:-j-jo -*cmo-J_iO'-*-<oo_ •

mCLOOOIIS *02^»3XvOCMOjC>3:33:3>C«:X>0«- »li.00025Z • MU03S *CM03c£
XK-XOC'0_0'-»Z^OUJUJ UjZ>-v.lilOJOCiQirr' ria<Z«- lAwUJ YUJUJZO>0wlU2LUZ o^uo<
^-joc^ujs: <t—o_zi-z< h-ojzxQQQaxu< h«*>-^aa:zz< u —«-oi<x<'—i-._>^z
• UJ O UJ < UJ< LU< < XUJ <LU< UJ< O
<J»^-JJrn-Jh--J-J5:-J-i»-X_J_J«J«J_J»jJ_l«l-JI-XQX-ja:^ -jjj(-H-X-J-J-J-J»-X-l-J»-i
h-_j^-_j_j jMjja:jjMa£jjjjjjjjjjM£<o:j««jjjtuM2:jjjjMa:jj«
«u-<<a<oc<<o<<tca:a<<<<<t«<<<a:oujo<u,u»<<'«xa:o<t<<<QiiO<<u-
QOHUUOO2UUU.UU2&JOOOUUUUUU2U.0fliUHHOUU»-2U.UOOO3:u.UON

X
O --> en «4" un »o

o oo o o o o o

258

00 H
X -n• •i

» «-»

UJ —

i

h- 1

<"N, --» «•»

U + • s0

X z -— UJ HZ
«* 0_ »—

*

o «-» II C£
•> D ivi O CM — 0£Z)Ml K- «-» a: H o —~o Ot-
Q«* UJ 00 < •— cn—ocM » oe uj
Z>~-»0S CM a. «»• Z •CM •CM00-» —a oca:
»-^.ii»i i«-. in N- •* o ocmoo I mm - X LU—

.

X«_> »o *co _j <. < fM «»c«"> »»^ •• A0C -•o

» o
* o
>- «»
• o

CO
UJ •

a. UJ
> z
H- •

e£
1- —<
o >x
UJ —o
a: »•—

«

a: X •

o »-iCl

u •z
oi<

u. < •





<Mcm cm eg c\j <\jcm cm cm rvj cm cm cmcm cm cm cm cmcm cmcm cm cmcm cmcmcm cmcmcm cm cm cmcm cm cm cm cm cm cm cmcm f^ cm cm cm cm cm

ULU. LL. U_ a. LL LL. UL U_ UL U_ LL. U. UL UL LL. U» U. LL LL. LL, LL. LL. LL LL LL. LL U» LLLL U_ U. U. LL LL U. Li. U. LL U. LL UL LL U_ LL LL LL LLQQQQQQQDQQDQQOaDQQQQQQOQQDQQQOOQOOQQDClQQOOQQQQOQ
CO00 tO OO O0tO OO tOCO CO COOOCOoO CO COOO 00 00 OO</>CO CO00 COCOV) CO 00OO 00CO CO 00OOOOOOCOOOOOOOOOOOOOOOOOoOOO

O UJSloO
•o<-o o

ujo'-us: «xXXXXXXXX

XX>cU Xc*
t—aCOQLUO

CC l-COLL
Ou.ao< axxxxxxxx

KO Z*-»LU
X«-»O^XLU

LULUOQO.H-0
-OcOIJO Z>xxxxxxxx

O—I _Jc£ZH»
a«*uJOQ.Mi-i •

>izaizw
OC" _i i-*-<v-oco
o xxxxxxxx
CC •»•»••»•»»••» —»
LU << —<UJ CO
-I uj z »oo^s:-j •»

» c£.oC->cC<t ^— LU LU QLUQC II

lo xxxxxxxx ->

o •••••»*» -»
CM 4K-•(BZOIXO -*
*-« ZOOTOZH I— O OLU00O»-i»-i uu>» t «» r»

• OC O LUZCO<t«Z • •*
O rsj XXXXXXXX Z m LU HZ
• _j-»>*<f>t>4--4->4->l-^ a: -' o -» ara:
O O^ »»»»•»»»» r> O- 3 cm — COX Q.40J >-luOX H — CC HO -*-»0 a:*-
cc cc •** < ujqzh "•* tu co < •-« cn~»©cM •• a:uj
• J«ao_iocizonujN-o£ cm o_ -» z »cm omoo—» —o luqc:

cm a.^c£h-a-a*-<o^, co-»<"0—. m h- ^ o ocmco i mm - x >—

—

» i^niiriii'* »o »»co _j ts. <t cm »m *-* •» aoc —o
*-« QCXQ.sfv4-st«4-<4"^"4"^>0^< • O •» <— co —x cno^o I o -•• —• o •w <Xt—V. •.•»•>•.»•. »««.«—LU «N -» * .-4- w—w<m^« CO •—•r^ »LU
O0 X-JCL Q.NZ COlfNLUOC^ZXZUJO •OCZtO-J _J J_J_J LUOXvt •C£-»Z
h- LUX QC LU LU h-OCOO •LUCO •QO>'^-^»-<Q-<X>»-»c0LULULULULUZQ-«CMOO> • •

cc z'X'Z^t I z co oo<^ct:oo<^o»-40jcm—io *ma j<oia:ct:ciQcv-o •.c\j-«~*oi— cc
OCC ^t-400.000 «J SauOOIIZ »02«-2S>ON02>2223;>1S«0- »U.uOO
3H- i- Mi-iriixiiKia:a:OMZ-oujuj ujz*wUJajaoitfQ;:^a<z« m—-lu *cl
zooz dzoo-j^-^^^^^^-joc^lus <«a:zHZ< ho:zsqqqQ£u< Hwi-Q£aa:

Ct QOZ »»»•.•*• LU OLU < LU< LU< < XLU
-j-j3 q:slu< <jN-._j-jm-i>--j-»s-J -J»-a:-J -J-J-J-j-J-i-J— -»hsos-i^w
_J_Jh-Q CQSSI- V--J—.J -J w»-«-J-JQC«j Jk-4CC_J_J-J_J-J-i_l_l-J-J«-«Oi<CC:_Jww
<<LUZ 30w<t <<LU<<0"*C£<<a<<a£0<<<<<<<<<<aCOLUa<LLU.
OOct'-U 00OQQ QOH'JU0U2OUU.UU2U.UUOUOOOO0U21La:U.(jHMxxxxxxx

o ~* m >t
o oo o o o

259





r» oo cr>o •-• r\jm «t in >o h> oo o>o -* cmm*mo f«- co o>

c\icm <\immmm ro com co ro comm comm enmmrn ro
* >* -4- •* -t -4- >* >! >** «* >* -4- "4- >fr >* n*- >t** •* •* **

LL LL LL IX. U. U- u_ LL LL ll ll ll LL U- LL LL LL LL ll ll ll u_ llQOOQQQQQQOQQQOQQQQOQOQQ
COOOOO COCOOO CO CO CO to OO (/> OOCO V) OOOO COcoto totoCO

o—< cm en >tm >o ^- oooo -* <n rn^ tn no r^ oo cro^ c\jro >4-

cm cm cm cm cmcmcm <\j cmcmmmm en comm enmm <4* st- »* «* «a-m co fO en rnm en en en en en en en en enm enm en en en enen en en
•* <*• >fr* -4- >* «* >* ** •>*• «4- «* •* -4- ^-d- >* >* -4* <4- >*• *4-* >* >*
LL LL LL LL LL LL U_ UL LL LL LL LL LL LL LL. LL LL U_ LL LL UL LL LL LL LLOQQOQQQQQQQOOQQQQOQQOQQQQ
COCO CO CO CO COCOCO CO COCO COoo tototo COCO COCO 00COCOCO CO

O- ~ < 3
QtOOiilZ -I
U.XQ.QQH* •» •<

Ct -JLU>xxxxxxxx
•

o O- <O00<H-
—I C^ ^-LU3!<UJ
LL LULULL ID>-4»-»>
• NIO^JO^m
X XXXXXXXX
en ^^•^•^^^sl-^-
» —«. •»•.«»»»»•

h- • K h<OJaH
t • X t0O>OO"-»
o z LUQCIUJO ctoo
•-« V -JUJI— QiUJ<Q.O
LL xxxxxxxx
»

o o
*>f4->t**>!•>*•

LU Z" —i CL>—< CO CLCL
00

LL o
XZZLULULU<
OUJmIIO CO

-1 — r- a: O OI-H-Z5O0IJJ
-J a xxxxxxxx
»-4 •> O ct: ^vt***-***
2

> <o QC
LU »ac -j<th- 00

LU Q> *~* OOU.QCO < «
-J 00 m <OOLUZZO —<
o LU • —

»

aijo KmOn II -•i

a a. LU in xxxxxxxx -*

> z •» *<*>!•>*>*• -4-vi-* m\ <
-j >- • o *m H>
< on CM I-Q. UJZ •-•O ~* LU
LU k «-< »• LUtO« ZLU COZ 1 X
a: o >x mm O _j»-«<a • «^*k -5 *-

< LU «o • OL LUOh- •COCO + V
f-3 GC »»<—

1

o M xxxxxxxx • z t-4 •»

LULU a X • •» -J-»* >t* >r >t* >i-* to ct «_• XIZ —• a •-Q o ID rvl CM
h- o o •z X a.sOO luqcoludzx »- « o ^H
«iU «0 o:< at CL •«- LUKUJXZO*-•LU 00 o •»

OX CM LL < • m j^NOii-uji-oDMSMa: CM a. «-»

X>- » — X-4 CM Q.v*-tJ>— >-• ZLUCQSCO^ • in K- * o
CCX ^- X OCM » ^011111111*^0 cOO _l <r X
o p*- CM «-»^-4 CO OXOL^^^-J-^-d-^'d'yO 1 • o • >» 00 —cc

-*CM yO —

m

•-• • «* QXI-S •.•.•.».»» •—

—

•LU wp- «« * —*m
zzai ia Kac!w2Lu^5 «*x:q:lu CO X_jrsl Q | fsjfMZ coinujOQizxzLuO *a:z
•^•-Q OX>UJmQOX>V)Z - LUX O Z -JLU OtO •LUOO -OO >•—•»^»-'0»^X >*>n
-J-JO ^CMO-J-JO^-^ooc • QC ZX^Q <kUJIQOQ^oi^<-<O^OJ<vJJO *r-o_»3JZ • M003Z •CMo3oiUQi »-"-«C/O.S ZQt-ZZdUOOIIS HJ2«2Z>0(MU3
LUUUZOO->UJZUJZO«tJJUO»- >- MKiiiiiimitfa:aMZ^OLULU LUZ-wUJUJzz< ii «-'i-a:<z<^j-ojooxzooz ->z ooj >** >t** >* •*joq: lu s: <—aCZ^Z< 1-QiZ

<LU< LU< o (3i LU o LU < LU<
-J -J -J 1- »- s: -i -J -JJ h-Z _J -J >-• -J -1

3

o:s:lu< <_ 1 •"• _l _J rr> _lJ- _J _» 5:JJ h- 5! _|J
-j -J .j lu <-• a: _j -J -j -j -« q:—< -j— -j -j k-a aass:»- . »-_1——1—

1

-i—-joo:-j_iMQiJJ<<<XcCO<<< <lQiO<<tLL<<UJ2: 30w< <<LL<<o<cx:<<o<<Qia<<
UUOh3:il.UUOU3U.OOMUOQjlU cOtjOQ 0U-hOOQ02UOU.UO3U.IJOxxxxxxx

m o o »^
o o o oo o
-4 — f^ m-^ —

1

260





-$»* «*^" «a-m inm in inm in inin in vo >o «o >o^voo^soot^f-r-f-r— r»-f
,-r»-r»-f- co eo oo oo oo co ao oo oo oo&•&&

U. LL U_U, U. UL LL U_ U_ U. UL U_ U.U. UL U. U. U_ U_ U. U. U_ U_ UL U. U. U- U- U> U- U_ U. UL U. UL U. U. U_ UL LL LLU- U» U. U_U.LL.ILQOQQQQQDDQOQQQQOOQQQQQQQOQQQQQQQQQOQQaOQOOQQQQQQ
coiocni/^ooioc^cocococnuii/jcooootocoi/H/icocoi/icoc^

o
u_

X
>o
m

•

O —
—

«

•

-»u_ •
*r •» z
rvlUJ

uu O O
Z_J z -*
*->-!
__.-. U. o
<-»2 <-• h- a_
o o
a_oo » O QC
r«siO - O a£
-Jar >- — UJ
auu • o> -*
a.t*j co
•> uj • —
-»x a. uj in
fOUJ >- z •»

•0 h- • o
_•» rslQ. a: <M
Kl O..C I- —< —
Q. LUO t_> >X O<— uj zu uj «-»o or

h-r- z •-« a: •*-»—» m— UJ • i-» JQ OCT x «KJ _j—.
-> <NJ — «•- IO _J '-UJ —» O hQQ. O^— -t o ——o— ——O H-< •» OH- o o »zuj a.»o

I O m—org »©-»Ocsj •> HJ_ >- oiuj >o a_<Z ec •—

»

N.CO •.CNJ ••(NJOO •Csi »(MO«» -»0 •• —•—» •> r>J_J CO U_ <t •<— -J-*Q-
+ •> ocsico i mrvifMo I -drn • ix <<x «jlu » •— x-*_j o_>*o
X>3" M »rr» ^—4^4 •»>* •.--» •> Ar«rm w-H- • OQ r-» X onj » a.--»Q

-»mO rOO^O I C\lO-*0 I O —'• •» UJUJCVJ o,x <\l <m ^-**-<cm uxq.
nj -an ww«*^-**w^-.w-.^.^* ro »-~r*- xx«-» —o r- —m •— •— qxi-

ajox-ci'/ijjj-ijjjjjj ujox4- •orH-»-uJZZujtnroa:<-'Zuj>o »<^orujuj x_i
Q-*^tUJ>C0UJUJUJUJUJUJUJUJUJUJZQ^rsjOO>*—»-»—"-HQO i.>liJ"-iQOX>V5Zh- UJX
a »n_jo<a:a:a:Qia:ct:a:a:a:a:H-o »>fNj-^-«otoz<*_j-.lOHXOJJO^'-'Oci •< zxz
Zw zuiact:QCa:QiQorrt:Qic^o<JZ<-i m<—ujoi^oujujzvO-—ujzujz^o—.uJo«tOLr5 ^ «
<t h<a:ZQQOQXQQQQJU< h<-t-o:# # jzz<<-t-a:<z<-t-a;^i32Z nzoo
ui< uj< < ao uj< uj< o oc ooz

_ji-3:_)_)_)_)_i_;_;_j_j_i-j_j-j_!ji-ra2_iixj_ij-i(-x-jjjJH3:jj-< j_ii3 cr:5:uj
j-a;jjjjjjjjjjjjjjjwQi<!xjQca:jjjj«a;jjjjMQijj>.jjhU cozrz<toro<«<<<<<<«<t<< <xa:oujo< it 11 <<<<o:o<<<*x cco<<u.<<ujz dom
U2u.uouuooouuouuuuo2a.^iiux>uoou2u.oouu2ii.ouHuua:uJ oiuQ

o o o o o

261





u. u. ix. u- u. u_ a. u, u_ u. u. a. u. a. u. u- u- u, u, u_ u_ u_ u. u. u, u. u. u. u» u_ u. u. a. u_ u, u. u. u.u» u. u- u_ U. u.u»u_u»u_OQQQQQQQQQQOQQQQQQQOQQOQOQOOQQDQQQQOQQQQQQQQQQQQ
t/} <•>CO t/}00</> 1/1 OOUOOO 00 00 <•}</}</}</)COCO O0</»crtt/500^<«<«<<<<<<«<<<<<<t«<<<<<<<<<<<<«<<<<«<<<<<<

0« < LU<H»-J

LLLUU_ •— -J «-• *+>
xocxoacIIIIIIII

UJH- 0>UJO.UJ
«j ooa: oo>
occuj uj qc«-»
o.uj»-ujl<CLt—
IIIIIIII

X2ZK LU<cO

«J OU-UOcOO.IIIIIIII

a. •«:o>-_j<i
S!IUQ 2TO to
O-JOUJUJZZUJOOOZ -OmIIIIIIII

Oi O »-«-J CO
<—•- • OOG. •
O<0£0 • S pH

LU 1— <UJO0</>»-< II
•-»

IIIIIIII "^ a
>t «d-^>* >$-•*>* >4- • <
^i_ ujujj-ujd —

•

UJ
LUmIZLUXZZ 1 I
JZI- JO^OS "J -
LLO- KUJCOSThh • +IIIIIIII^ z >— •
•4*^ >t >* »4- «* >t >r uj cc <M X
»»••»•»•»•» »^ 3 o. CM
Q ZQ 001 H «• o f-*

luqm ujq <r~•UJ CO a •
oizaujizos'toi <M Q. —

»

m
>->-<CLc0^-<tZ— •~—

.

in - »fr o
Iiiiiiii«*-»o •CO —

i

< I
^sJ-^^^^^-4-O 1 1 • O • •M CO -»C£

— UJ •

—eg — — IO
-. <TO —.—O— —^O -»-*

I OfO—OCvJ *0—OCsJ • »U.
>* CO •.CsJ •coco »CM •CsJO—

»

—.O ••

»ocmoo | mcMCMO I -tro ix
X "4*cm »m »»-«.-* »>fr »^ » >N<^m

-»m ocno-*© i cmo~«o i o — • *
>s •».••• • *—^*uj «—^. -» - _)• cm • in——»—.^,-w~-^->--— •—

w

rn •—,r~
ex - z Q.NZ comujocczxzujo »o:zujoxq£«uojjjjjjjjjj ujox<t »cc
O O •-• OOO «UJC0 »QO>^^MQi^X>H-Q^4->ujC0UJLUUJUJUJUJUJUJUJliJZQ-HCNIOO>
Q I O • •oj«sct:oo<.-*o^a—icm_jo »Najo •fOO_j<oiQCa:oioia:ciioiacoct-o •oj-«—«o
asoi l-oO_JUjaoO«t>ll SI •02*-3Z'0(\J03S>0-«»00>3323>3233>QiSvO<- *U.O
!-TIlIIlIh-liya:ai-"Z>ouJUj ujz«~—aiu-iz«- uJZOalcCctiaCOaCctaiatCKlZ-* tr\«-uj
-l<*4"-f<t-t-4-*t .JOaCaix <—oi2)-Z< h-a:2< ka<saQQQZQQQQZO< l-^l-ci:
»•.«»•.«» uj ouj < ai< ai< ug< <

< <-J«-»-J_JrO-JI--l-JS:-l-JH~S-J-J-Jh-S^J-J_J_l-J-J-l-J_J-J-J-J-J_i-Jh-3:Q2_J— hjwjj «i—>_i_jo;-j«j<-i3; j_j_j—iqc_j_u_;_j _i_j-i_jjjjjjj»Ha<a:j
< <<u-<<a«ia:<<a<<o£o<<<c£o<<<<<<<<<<<<<< <*c<oujo<*
O Q0HUUQU20UU.UU3liUU03^U0U0UUiJUU0UUU0U3U.Q:ilUxxxxxxx

o oo o o o o

262





»-< <\im >rm«o h» oo a*o .-t <\im <f ino r»- co t>
>r>T^^sf>j»>r>_"^ininininininininintn
•T «r >fr >r «fr -4* -4- «4- -4">t >* -T -4- >r >fr <4" -4- <*" -4"

«t *r >T >* -4-•* -4* «4" >fr^ *T -4" «* *T »T -4- >4* «T >4-

LLU.U-CLU.Lm.U-U.U-U.LLU.ULLuULU.U_U.OQQQOQQOOQQQQQQQQQQ
coCO to to tooo OO 00 CO«/> COCO to I/)COCO 00CO00

o «~» r\j ro >4- in vo r» cooo --*<n ro >t ino r- oo so i—:cmm^ in>o h- oo
^ so«o >oo >o *o »o no -Of*- r*r^ h-r* t»- r*- f*-p-» r»- oo co co oo co co oo co oo
•4" >*>* •* <4" -4" >t «4" «T «4- «4- ** >4" -4" -4" «4" vf «t sf «4- >fr sf «*• «4- sj» -4" sf «4- -4-

>t >1" >! -t «4" >t >t^ >4* >4" >t >t>t 4" >t >4- «• >t >4- >-• «4" >t >t >t >4- >t -4" >t "4-

_LU-U.LLU.LLLLU.U_U.U.LLU.U_U_U.U_LLU-U-U.U-LLU.U-U-U-LLU_QQQDQQDQOQQQQQQQQQOQQQOOQQQQO
COto000000COCO COto 0000 CO00 COCOCO 00 OOCO CO 00 CO0000 0000tooo to<«<<«<<<<««<<«<<<<£<<«<<

o

I

I

o——

*

•TIL
m »

Q.LU
UJCQ

QJ
cc
rsiuu

-J -I

oa
aa.
•»

-»x
fOLU
•-J

«_. NO.

a
0-2.
LUQ

UJ zu
z
u_>

_"4

-JO
-J •«UJ _-»

_ OK o
> Q-LU so

i
«h M_J <N

• o
• o
> —

oo
UJ •

a lu
> z

UJ
o_
(X
O

<<X -JUJ-- » OO
U_.li.-4- Q-III- —a*
-^-UJZZUJinrsj
*_"w^->-^»--QO •»

00Z<-J_JO--«XOmussx »cr>

OtOOLUUJZsO—

•

*#JZZ<-t-oo uu<IUJJJhZ
c_Q_-j-j_j_j>-<a_
it ii ««a.o
XVUOUU3U.

r- —
Ou—ZLU-O
>UJ"-iQO
ojja-tU02Z •-

OJZUJZO
o_<Z<>-_

UJ
—l_l-J—l^-
-J-J.J.-J--
<<1:«c_:
UOUU2

cC
UL <
-• X
x o

X>co
-<oc_MUD
—«LUO

<
Z-l-J
C__J_J
o<<
U.UU

Ou
.<X
: -nj
>oo.
'ZUJ
<z

l-O O-JOC0_-i
0<0_<Z<00

SOI- >•-* O
O UJUJ ZCLxxxxxxxx
-T^-t^st^st-^
»_.•>_.•»••_.»
C_> XXLU --3

X h-cUco»-<Q-<_ OIIHIIH
^-4-«4*-r>t-T>r-T

0_-> <C_i-»(/)Z
LU XUJLLt>_30
^slUJ^-Z»-OZ'--'

X«-« ZQ_«— CO
xxxxxxxx

-Jl-^L-UJCL.-:
< z o
LUC_:C-«-- iXQZ

c_ 0.UJUJOQO2
a xxxxxxxx
CC >T«4"4, «4"-4-'4,>r>T
Q_ _.-.»_._.••._>
LU J-H-Q-UJCCX t

«-• <Z< (- UJ
•> L_Ju-i<tLlJUJ »H-— LU O JXJ<xxxxxxxx

<*• >i-vtv*">Tvi- <t>>4-

(\J *

UJUJ
zt-
•<-QO
«reLnID2Z
O CC
-^-J-J-D— -J-JH-C_
U-<<UJZ
MOO0.UI

in
«
o
f\i L-
-_ UJ
O -J
CC LU
rvl X
-J 1
0<t ••

a>oa
cc •*-*

-J_-.in40
Q.J'C-^-

o_xa>toxhs
X-Jrsl

UJX C_zxzo
t-«i»-«Q_L

:co-joaz
C___UJ<
CO 2:2:H3Qm<
0O0QQ

•OU.UJ*-.<
>c0OQ S
<co Zh
_J< «-UJ_-iO
XXXXXX

1 m •> •> •
a ocqxuj
coujc_: h-c.
1—i>-ujO'-i
Q<rvj_-.^_<XXXXXX
«4-^-4'>i--4'>r

•>_••«••

LU
Q

LUO-LH-U-O
Xc_00___j
XXXXXX
-4" ><>»•sh^^

Q_

CO

oujx> z
•4-u-i cC
•+- 3
C_X H-
Q. >!•--.UJ
a.>.—iq.

x<f-<o
-4-s0 l •

r>|r>JZ
c_co •

q__:c_:
0.00

X»-Xo_
^JUC.
•> UJ
<_!_-«

I

+

-. CC
00 Q
nj a.
in >-
•co —i
o » — <

CO

o
X

xxxxxxx
<<LL

tomujOQ_zxzujo ••

LU0_ »QO>«>-lMQ>-lX
00<--iO-*C_i—irg-JO H*-<> II 2! •0-E'-_-:2:»Of\J
C_0>— ZvOLUUJ LUZ-—

»

ujz <—c_:zi-z< »-
O UJ < UJ<

-J-Jrn -JH--J-J2: -J-JH-Z
_i-J _)•— _J_ja__J_i— 2_
<<0<__:<<0<<Q_a
UUQU2UOU.iJO_:U.

in
o

>0

o
o

00

263





**»*• >fr^^^^^^>fr>fru^u^inu^if^LOu^u^LaininLnu^ir\ir^u^u^ir\i^

U_ U_ LL. LL.U_ LL LL LL. LL, U_ LL. LL. LL. U. UL U. U- LL. LL, LL. IL LL. LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL UL U- LL LL U. LL LLOQQQQQOQQDOQOQQQQQQODQQQQDQQQQDOQQQQQQOQQQQQQQQQ
OOt/1</}COCO«/)«/ltOoOV700lOV100COtni/}LOoOCOt/1U)t/lCO<^l/)</lLncOt/l^

H-- _JUJXLLJ</>0<IHQ3SIX- .-.z
OcC aC>«~»— XXXXXXXX

• •»«•»>•••»•>»
O a:- • oiuJCS
-« LL <<HQS
LL LUH-LU20.CI
«n LUXLUZUJ z
X XXXXXXXX
« •— •»•»»»•»#.»•»

h- • -JI-I x< •
-• • • O t-t- «0 UJ
>4-0 Z CLQC- ZOtQ *H
•—t * UJ —"JJ _J<
MLL XXXXXXXX
a • k «$•** >*>*•«$• >**!>*
uj oo »•*».*•.»•.
ZUJ 2 — _J»-<Ot—UJ<f—
•-•00 <Z cuUJXSIa:
_j LL O UJUJQi _J»— "-»Q.
—•_i •— >— at cc o<uj oo
a_» a xxxxxxxx
c£i— • o a: •$•«$>* **«*>*>* "4"

tvJZS • O c£ »»•.»•»•»•»
J > — UJ -U. OZLUoC
oa • o •-• <uj ll •-•oa.
CLQC 03 » —IUJOUJX Q.
•UJ UJ • — LUOK COK-<<— —i>i a. uj m xxxxxxxx

i>i m > z * «*«*>* »*>*- >*%*>*•

CL •»-) H- • O »>•.*•.»»•.
uj cj< c< csi t-ac< •» •-•

Z O-UJ »— -.< «— UJwZOOSUJ^
*-> UJc^ U >>X O JO>->Q£h> 0<**— j Z uj <—o a: uj ouj luo

r- * h-q ac •*-•»» m xxxxxxxx—
. • • _iuj a: x »m -j—^^Ntst^«*^-^-

o -»-*© «~« • Ouj o u «»zuj a«oOhoCNhD-J2l
f0-*o<\j ll o ocj so ct:<z a: •>•— "-"O ojuOsj-
•CM ••fvJOO— —O » X f>JLU <\J LL <t ••— J«Q.OZOU.O<Z»-S
o<\joo i mro ix e* _jo • •-• x-h-J a.>*a£\—3oaa:>MW-.
cvj »m »-* • AQcm * ox r*» x o<\j » a.*oniiiinj'
wwwwww fO •.— >- w -.(M vO -»m — •— QXHS •.«.*»»• •.«—

a^ZbOjjjjj ujoxj- •c^ujzZuj m •":*:•— zu-i-o oq^c^ujuj Xja. a
>*HCDUJUJUJUJUJZO-^CMOO>H»-"-«0 OX>UJ«QOX>W2H lux QC Qi
o_i<a:cicci:Qia:^-o »c\j-*^o<-j-jo ^f\jo_i_jo^'Hoci •< zxzouj uj • a03>333:2>a:2'0- •U.0022Z • »-<Ul!)2J »Nu3QiOO hmOQ.1 O LUO Q-
ujujooc:q:(^q^o<Z—• ir\*-ujoujujzoo—iuzujzo*.ujo«tQ.3 v- Mt-lniTTih
C£ZZQQQQSU< H-t-a:JZZ< II ->-ai<Z<«t-atviX3zZ !3Z on -J >J- sf >*>!->-*->* _J

uj< < <uj< uj< o o; ooz *•.•»•.»
jjjjjjjjjj>-s:os:jjjjJHhZJjj.Ji-ZJjMjjD c£z:uj< <
_j_j-)_3_i-j-i-)_i_ji-'ac<a:_J-i_)_j_;uj^Q:_J_i_)_i—«q:_j_!^_j_jv-q oqzz^ —
<<<<<<<<<<tct:ouJo<<« <ixc£o<<<<icta<<LL,<t<ujz 33a<-*< <
UU0gOUOOUU2U.i£U.UUU00H2U.0UOO2U.00HOU^UJ 00OQO oxxxxxxx

o o o o

264





inin in in inin in in in in inminin in in inin in in in if> ir> inmin in in inm in if* in inminmmmLnmmmminmmu*\

u. u. u_ u_ u_u. u. ll ll. U_ LL ll ll LL ll ll llu_ ll ll ll ll ll ll llu. LL ll il ll u_ ll ll. ll u_ LL. LL LL UL LL LL U- U- LL LL LL LLLLQQQQOOQOOOOQOQQQQQQOQOOQQQQQQQOaQQQQOQQQOOQQQQOO
00CO00 OO00 00 OOOO CO 1/5 I/O 0000tO00 CO 00OO 00 OO I/)00 00 OO 1/)OO «/) I/)tOI/) OO COOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

t

o
—1
LL
«k

X
m
•> «-»

h- •

^ • •
-to z—

<

*
rsiu.

Q. •> t-
LU o o
zlu z —

i

»-«C0
«J LL o
*-J •— »-
OJ
0£— •> o

—

»

r>l3E • o
CO _J > ^
» QUI • o— O.J CO

II •O LU •

"> -» *-»o_ a. LU
• rsj m >• z

-^ O. *_j t- •

a-)

1

(XI

z CLLU t—
OS

-J 1—

•

LUq£ o >x
+ -J Z LU >-iO

2 —

«

•> •-•Q ec ».^H««.

a: •» 0m • -JLU c£. X »NJ
z> Q. (N -% o '-H- «« O woa
k •» c£ o ~-*o •» Olu o o •ZLU

—UJ CO Q m m-»o<M » a QCJ >o tf<Z
mac C\J 0- —

.

• •KM ••C\JC0-» —o X tMUJ CsJ ll < ••-.

•Ma* in t— %* o ocmco i mm - X «: JO •> 1—

1

X-*-JHO »oo -J < X cm »»m •"—• •» AOC «» OX h- X 0(M •>

1 • o •» «• 00 —cc flO^O 1 o <-»« —

.

m CLvO f- fM •-^w^m
wLU ^»r«- -^ i —f X 1 * —W—»— m •>-..r- ** -»C\J <o —

m

«j« •<••»

NZ COinLUOQiZXZLUO •QCZs/)-J_JJ-J«1 LUOX^ »Q£ZUJZUJ LO »0i'-ZLU>O »-oia:LUUJ
O0 «LUC0 »QO>*-, »-i >-«Q'-«X>*-»cQUJLULULULUZQHr\jOO>»-«K»-»Q OX>LU«-«QOX>OOZK
^ac:oo<—lOHO-ifM-iO *r-o_i«*aca:aCa£a:h-0 •<N'-<'-«0-i<_Ja »-<fvJ rD«i_iO<-«-4aa: •<ooons •u3'-3SN0(MU3>2235>a:s«o« »ijlo3o3z • *Hoci»3;s »(vjudq:qu
Xala£O«-iZN0LUUJ LUZ-—^-LULUOOiOiQf:QCa<Zw m«-.LULU0LUZO>0-»UJZLUZ>0«—LUO<TQ.r)
OOCLUS <«aiZI-Z< ho:ZSOQQQJO< >-«-»H-oi2«JZ<ll —Ka:<Z<w|-a:^IDZZ

LU O LU < LU< LU< < <LU< LU< O Qi-iMjjmJHJJZJ-IKZ-IJJJJJJJJJKSOrjJJJJhHZJJJJI-ZjjMjjOj-jj j)ijjQ(jjH(£jjjjjjjjjjHa:<a:JjJJjiUM(£jjjjMftjj^jjH
<u_<<a«5QC<<a< <5oio<<«<«<<<toiOLuo<«<<tXQio<<<«iaco<<u.<<Lu
OniOOQ0300U.(Ju2U.UUUUUU00002U.a:U.UUUUOI-2aiOOOU2U.L)OHUO^

oh m -t in vo
o oo o o o o o

265





QOQOoocoaocr^(74 c^oN^cs cros o^oooooooooo^-^i^^<^»^'^^^*^rsjc\jrsirvj<NrNjrg^cvi(\ir<,

irnro
inin inm in inm in in ir\ in inm inm «o vo «o *o >o «o vo *o »o "O >o >oo >o >o -o <0 «o »o *o «o <o >0 *o *o »0 no *o >o no *o >o «o

U.U.U.U.U.U.U.U.U.U.U.U.U.U.U.U-U.U.U.U.U-U.U.U.U.LLU.U.U.U.U.U.U.U_a.U.U.U.U.U.ULU.U.U.U.U.li.U.DOQOQODQQQQQQQQQQQQQQQQQQQQOQQDQQQQQOQQQQQOQQQQQ
lOlOV)l/lCOl/}O0t/ll/ll/}t/}COl/l</)G0t/)l/)00l/0l/l</}Vl</}</)l/1^tni^

• at
UJ _)
-J oO QC
an m
1-1 o
o

{£. — LU XO X t-
QC • I- •
ac o u. •
UJ «"• LU UJ O K
*-• • K- Q •—>

•» • UJ nh i/> X
«-. O _l </) H>
>0 LU UJ K 1-4 Z

O Q 3 Z a:
00 LU O 3 3

CC - UJ UJ —
O O CO O Z -» LU

C* » X LU LU m CC
CC CO LU O QC V- •

UJ » H LU Q O— •& GC »- Z UJ )-
» LU LU Z n* 00

« co a _i uj x </) >— » et eo >— lu a
in ooo<uj'-i o <
«. • _J CO 3 O UJ
O CO Z *-• OC C£ -»
eg • a» < K lu Q- >^ <0 (— > O CO uj*-«— Q » u) < Z K c£

> a£ <4- > H- O < •
— M » l/l »- > </i Z Xx— a •• z z z z Q a-*——CO -. — O. — 4" 3 Z >> ••

^>0»**,"»'*-»—»-»-»0 • -4" •• S «/»«/) «/» < LU ££
lu»-»csj i o i Ninm(\j<\i or-~ in »fr n* i— uj o Z Z*i <
_j »»»».»•.•.•.! o>i* ~< •• x n _j e* z lux
Ox^^om^fort* • <*«- » fvj < o a uj o xo o
Z«-»^ I (M I I I I I O OTcO O •• Z Oi 0. M O 3COi «-•<-—rw.wvwwwo* LU>- — C\|—— —• —• -*• "*• —- < «—
uo_i_j_j_jj_j_)_i_j o </iuj *o • ~* * c\j * m *oiZuj>i- •QiZLUin oora:

LU CO LULU LULU LUUJUJUJUJ LUQ (flQIMOX OX OX OX>hQOX>«QOX C0>i/>
z<a£c£c£ace£ac:acocoi zac" <o »•-*.-* ho ^-^ —•oo-JO-*mo-JO'-«-*>oa£"-»22>2S3;2> »-i»-«H>Z<NI *<NIO o^O *~-40 *hUSZ «\I02S *HUJODOU
»-OOaco:oaroici0^a v- (ooz«'£<"HvO«h>OwM*vo^ujluZvO—luluz*o—»5«jluo ii r>3SZQQSQOQQX2 32jr< «-»»- «-K- —h- —f-oiZ<^'^-a:Z<—H- OUSicfZ
O £^ oo olu<olu<ouj<ouj< UJ«f LUO o
oc-jj_u-jj_i-jj-j=) o;z-j-j-Jt-^-2:i->-s:»-H.z»-Kx-i-j-J»-z-i-J-Jh-zz_j_Ja:-i

O c3jjjjjjjjjj(-q cd^:_j_j_j ^cc — c£ — q; Mc£jjjMccjjjMa:<jjaf:J
z 3<<<<<<<<<<ujz 3o<4<atfooaaoQiODao«<aa«<aco «lu<
LU LOOOOOOOOOOOOCLU ^UU0002U.02U.03U.03U.U002U.0002U.> OOhU

o —4 fSJ m •4- in
o o o oo O o

«NJ-< >^-4 >o-* CO-^-^ p>4 ^

266





rovfinor^ooo^o-*fsjrn>frLttNOf^ooo^©.^r\jrn>*,in>or^ooo> o^cNjr^

U-LLU.L1.U_U- J_U_U_U_ULU_U-U_U.U_U.U.a.a.'J-U_U.U-U_U_U.LUU_LLU.U_U_U-U_U_U-U_U-U-LLU_U.lJ_U-a.U.i4.QQQQQQQOQQDQQQQQQQOQQQCQQOQQQQQOOQOQQOQQOOOQQOQQ
i/>_ocoi/)_oc/icouo-ocoLOtoco-o_oco-o_ococot/)io_oooc/)<^

*4

X
ro
•>

•
>
a:
<
z
»—l

O—
<-
SN
tart

CC V. - )—
o a. •0_
a. o X
0. X cOrsi
lu c\j •>•

—> •» * »
•» so. rvlX— o_c_: - LA
m njX « m
• X(\J X«ON* %o<r
CM ^INJ •h-w Q.O «» • UJ
O rslX O jl
CC mN r- <H-
rs| •> •» •» LU»
_J N.r«J —

•

OH »
O O_0_ it • Xa-n »-4 •.in

•*n-*c\l •> X »
-—X, » NJ— in*
*a.a. »-«r-4 «-rsj

h- h-
—» —» • •

0_ O-O O
UJ LU—4 --«

a Q.U. LL
> > - •

—*—.-• m
• 1— *<—1

4-w>*-.-
•a. -o_m rvj

LUJ— C?»—
Zk-LUh--
•o_: •<__ •» •»

«-»_»« —».—.r— f»mm* •
•>«.•» _»o O

LU

tr\

w^fw^u. u.
O •> •* •*"» •«
QCp-(Oh» » •
M II OC II I i*M rsj

O -J +•
—

.

CL »0 •»•»•>
O •—•o_—• snIcnjmcm
f- Q-3 -""J < <
•» 2 *-_! m m m

-» <__o-— - - •
• «>— •>«_» •» *

ii —i »a »or-Mr*-tNim + r\J0_r\ia_ • •
•» -» «r>4 »MO« O"

r>l u^uu_JO«J—* *-* •>

>-) ZOOJOU.MLN
—

«

•—< *Q_ »Q_ •»••»•
i_— >—«—> *-»< - - w«v-»_—• o» o
CO-OK- »X O — f-4 * — o»n in <—i *-«

._J*-0-V.C\l —r- 00- X CM o a_ •—» •— u. u_
0«-»iNi"x luoj ••alZUJO »>ozci-LUOa_Z-*u_iNi**<4"i»»tfn » -oCZ

LUQ XQ.LU OOX>*-,0-*X -*-»>0—i>»-i •.Q_J«—O—Ofsl» M« >•—' 0_*X>'-*-<0-JO
zqcz-h^i/)hiq-(h)ojo •—t- jqo »oj>^ooo^o^ i o-J o-<'-«o»j-«oOc_;
t-»»-0 ,s.H-<S;2: »«0320'-030S^OS II ZQ.a£ ••ai »• V.- 02UJS *-U3:il SO.rs»
\- t-nviojaiOZvO UJLUZ— XUUtUZwUJUJ»-iZ II ^sJ^O^sl^O'«- +w UJILOZnO LUUJ»-4Z II «J

:? 32to«-»-tujx<'-'(-aiz< i-oiZaK ctz <iq.-j<— _j*-w- »- arzz<t—i-Q:z <o.o
CC OOZ LU< UJ<t» LU O LUOLUOLU<r>l<IVl •— LU< © LUCL
o a:siLu<<_j-j-ii-s:-j-j-Jh-s: »_<_j-jH-_j«j-H-JaQLh-a.^-s:- t. -j-jk-ji-st-j-jcnj-iolw

luz DOM<««a:a«<Qio>o<«(i«o<H-u.aij.Qioxo <<o<q^o<<o**»—lu
Q^LU 00UQOOOUU2U.OUO 2U. *OOO30OQ0«-»*-«3C«-«3U.fnu_« UU002U.0UQUNIM

H ~4 —' —' —

*

cm oo m >t cm
O O O O O —

I

267

a
C£
NJ
-Jo
a.
•

—

»

a
Ln z
ff\ <
m •

w* • •

II -«r\j
1—4 + •
•» —LU

a. inz
M— •> •

»-«r\l » <>-.

«-»«<r —to
Ln o o »

-•m C\J QCo-
mrg ».qCZ : •»uji>j«-





—* <\i rn -j- ino r* cooo -* c\j rn s+ ir\ <o h- ccoo -) <nm 4- u*»o r*- oo so -^ c\j m>j-m>of«-ccoo*-*c\irn«4-tr>>or»-oo
00 00 00 00 00 00 00 00 00 C- 0^ sOO s s 0^ G>&©OCOOOOOOO <—' »H^ «-< <—I^ ~<—1 1-4-* CM C\JCM CM CM CM CM CM CM
•o^ <0>o vO«o<o<} «0<o«Q«o *©>0'Ovo >o»o >of*,h-^^P^^fw h-^^f*-^*-^r*-f*-^r^h-^"r^h-^r*-r^r<-^*r*-r»r,«-

U, U- U_ U. LLU. IL U- U. U. LL U. LL LL U. LL LL LL U- LL LL U_ LL LL LL U_ LL LL LL LL LL LL U_ UL LL LL U_ LL LL LL LL U_ LL LL LLLLLLLLQQQQQQDQQOOQQOQODQOQQQQQOQOQQCQQQQQQQQDQOQQQQQCQ
O0 tO tO tO OOtO 00 00 l/> VIto 00O000 OO tO OOoOOOOO OOOO </) CO </) tO 1/) 00 OOOOoO oOtOOOtOtOOOtOtOOOOOOOoOOOtOoOOOoO

Q- Q.O O CO
UJ LU—t —

'

—

»

_
a o.u. u. m »
> > 1— -
r-«~r— •
•—

• •"—

•

a. iaa o.

K-UJr— • •
OC »QC » »
>——»*-<f>«. r~-

in • *
» •> •.© o
•4-— >*U- LL

—ia:—1- - - -
11 rsi 11 1 a. a.
-3_i-vs
o +• -

•O- » • • —

-

—> •-•Q.CNIQ.rsI O
-3ac*^ < < r-
•»o •» •» • •»

»~i • »-•«. * m • —Iw «w •> •> II

otvJOf-a.r-a.
cc *oc • • •—

•

fNiarisJO"" o*
JLU-J—« •—* •> •>

O «Ou.MLN a.
Cl—.Q. •»•>• •—

<—m^»» o« O «—

—.^--^ LL U. — !* UJ —»• •"•• «» •> si" • -*»—
*o-— in * cicz lucmoczluo ocz2:ujo »a:zuj^ *a:ziajfnxQC2ruj'-<xnCZiJJin>-.cr:2:uj«—o on- a.- >•-• oo>«oh'«> •*-«q^x>»-'Q-«x>»-«q^o>,—q-^o>'->o^-*x>'-»q»o—
~«D** I O-J O^O—IO •-s.OoC-JO'^OO-JO'-^OO-JO'HrvjO-JO »(MQJO^ 0-JO-«-^
•OC »• "N,- U3UJZ »USZ>OS002Z •<\J03EZ »<NI03S: »—OSSvO—OSS ••• U2Sh<
—_j*--i- f- oizz<-az< r-a:a:z<'-r-Qc:z<—H-a:z<wi-a:z< r-ccz<«i-a:z<inr-
UjOuJ<a.<CL "- UJ UJ< LU UJ< LU< LU< UJ< UJ< >-»<
r-Q.h-2:. S JJhJr-JJJhZJMJJr-Z-IJJKZJJJHSJJ-Jr-SJJJf-ZJ-IJQS:
»-.wi-.Qi »qc _i-JZ-j"M-i-i-j»-'Oi:_iw_i_j«Q£_j_u^ct_jj_ji-< a: jj_j^-of:_j_j_ji-^Qijj_j<q;
of:u.ocoxo <<o<QC<<<oca<u-< <iQta<< <ioco<<<ta:o<< <:raco<<<tixo<<<4Luo
3«3u.rOU>- OUUO2OUU2U.UHOO2llUUU2U.'jUU2U.UOU2U.OOU2U.OOO0^i
*-( f-4 _| M<

in >o r»- o»-<m>tm>oOOO O «4-^^^^-^•H-4CM —1 1-* i-4 p^ «H »^ »-l

268

• t/>

•• QC
to mi
at: —

»

<
OK 1—

<

m a.
fO < >m
Nri CL " « UJ
* • -j
m O ••

•• QC to Q.
00 UJ UJ m»
O rsl -J X «
a: a UJ z
UJ X a J QC
rsl UJ a. O

-J _j s r-
-j a < UJ
< s UJ QC
UJ ctf

BC —U, z
*• •» — U. 4-0 UJ

2 -*u> rsJU. mo •«> I
QC '-O —O w tocac: h-
3 00 to 00 oc: r-UJ
K r-Qi r-QC r-UJ oco UJ
UJ OUJ ouj oco OS
a: Oco OCO as caiO <*
«» ocr" Q£X ocri >-»z Q.
O »-.=> —0 "-Z m to
• z z - -•





cmcoco

U-LLULooo
COCOCO«<

c\jco«a-trvNO

cocOfOcoro

LLU-LLU.LL.QQQOO
COCOCOCOCO

P-COO
rococo

LLLLLLQQQ
4/)tO CO«<

O^CvJrO

r-r*-p»p-

U.U.U.U.QQQQ
ootocot/i

-^m*OP-

r*r*r*r"-
•4- >d- >*>!•

U_ LLLLLLQQQQ
CO COtoco<<<<

OOO^O^fMfO^

LL OLLL LLLLLL U_QQQQQQQ
COCOCO COCO COCO

msop-co
inmmm

LLLLLLU.QQQQ
co tococo<<<<

OO—«CMCO
m>o<o>o>o
p»r-r»p-p~

LLLLLLU-LLQQQQQ
COCOCOCO to

LULL LLLLLLOQQQQ
COCO CO CO CO<<<<<

&© ~* rvj ro <f ir\ «o

f» r» p~ p~ r«-r»p~ r-

LLLLLLLLLLLLLLLUQQQQQQQO
CO COCOCO COCOoO to<<<<<<<<

cm
—

•

«> o *»
*" CM

O
a
z

—

<

LU <W LU Q
-J o LU H- QZ LU
O <* z O •»ZLU K
a r>4 m« LU COQ<LU LU
•—

•

-J LUK- a. » •-•Z CO -1o o
a

LU3
coa

X
UJ

•

LU
<Z

l-ZLU>-
LU
o —

t- •> CC • •-•Zl-O ««
1-4 «M Oco CO 1*4 o z CO CO a:
z P-t i-3 *- U.OO cc cc a
3 •» co o •> M ^-LU »-« t—

»

Z
H4 CO o Q Q > < < Q LU

LU Q «• *-o CC LU c£luO< CL Q. LU 1-
X LU o OLU aC LUKLUX cc Q co
»- cC a: Oa: LL LU coo^- O O UJ Q >

O ISl QCN-. a t- ZLU»-»> QC CC -J < to
LL 1- -J «» to -J O-JZLU CC C0LUC0O
o CO O LU LLLU ac < Zlu<->X LU O^LUO. o LU

o. a. OQ LU COJI- —

«

a: -J z X
LU z •> > CO LULULU •• LUXOX t-4 t~
-J -^ LU o~ i- LULU z CO_IOLUCOLL *m rs|LUO»LU LU
CO m LU »-«^ -* -IX 3 13<X"-»«-» in -J -J CO LL
<. •» CO in COH- ZLuao.to>- •i _ia._ia. O
>- o O •» •» < ;Zh co cCQ o <z<z LU

c\J CO h-M < h-LU LUi-4 1XLLULULULU CVJ LUOLUC cC ^ac
O *— < w - - It-WQSkQW — QiOaiO < pOlu
QC o X OO _j LU3 1-31- OQiLU X O —

O

r«J cc OC* LU XO (DO »a:uOJ X OOOO 4t —

i

a£
-I Psl h- —Psl O t-LU ZciOOOai LU X zzzz CO O
O -j O • _l v—

<

X — i33dCCr:QiXZQ X M4| li 11-4 <« o Q
a. o o oo m> 00UJ ;3 1jj a: lulu X hhl-l- H- »- LUO

Q- cc •a. i£ LUC0U.INILU 1— LU a. zzzz O Qlu
-J LU m CT« •SJ oo O o Oco CO • oooo O o Ql-
CO X -» a LUX CO LUI- zo •LUh-

>

*m oooo CC o <ti
1- *- >* z •mi ^ X <zlu_jx co»- <f oooo •m. LU
>- »»* — LL O OLU X'-*0-<>-LU O «-» cC o Oa.
_i CO X o lf|W X -J 0-J>LU JSZ CO oooo LU • zx
Q- (— xo II «»^* o LUCQ ,_j»-a:cocoo H- <<<< X - i-«LU

cc o xr\J «* Mh- z»-» LU< z-«z> o -J-I-J-) h* -J LU
> LU -J X •* m wQ£ LU —CO XOLU +cc to»-«< o LL LLLLLL LU • COLU
a 2 a. x-* •> O^ z H-tO N- xxocoxz cC X < Xuu —

4

•H H »-* CCOLU —

•

OO 1JJH-LUh-0< ta"4
11 II II II 3: h- LUI-

UO K LU «—

•

— r«JJZ3 i— oa. COX _|LUQ.ZtO _J CC
oczz 3 Z z a _jazz 3 cc Ml—coo. a: Z «XM«» LU LU <LU

at: O >—

i

oo CC O ~cC o CO to -<:s: i-luo a ^rgco>^ z Q »-
-J-13 CC t- s:-* fNl Q--JI-3 CC 3«-. ••

;

> i3«oia z «-» ^^-^» — —4 -»<
J-JH-Q CO 3 z J -JZHO CO CO <C0 «•(UQiZ»-C^ z COtoco to z «« </>-)«LUZ 3 o oo o U-<OLUZ 3 1— H- LU o o l-l-^-H- Qi LL m»3
UOCCLU CO a: OQ a. mOOC^UJ CO CO«-« -1 Q. a: o oaoo LU mi p-o

CO M LU > a: oooo K- o_j
3 LL xu. Q 1- LU cCcC<X.oC LU 0<f
CO —

4

>-l-t i—

•

—

•

1—4 HMWM Q ecu

ooo ooo UUUUUUOUOUOUU i^UKJ^JUU^U oooo

269





t*-t"* rococo oo
f-r^r-p-r-p-
>*>*-4-«*>*sf
U.ULULLLU.LL.QOQOOQ
OOOOOOOOOOOO

m >4-m >o p» co a*o
CO oo oo oo oo CO oo c>
p»i*-p-p»p«-p»p«-p»

u.u.u.u.u.u.ulu.qoqoqqqo
00 oooo00 0000 00CO

~*r\jm>*in
Cs 0"l O0^0>
p«-r-p-p«-p«-
>*-4->*>*>*
U.U.U.U.U.QQQQQ
oooooooooo

vOP^OOO^O-*

p-r*-P*-p-coao

LL.LL.U.LLLLULQQDQQO
oooooooooooo

ooo
CO 00 00

U.U.U.ooo
00OOO0«<

rnvOP*
ooo
00 00 CO

U.U.LLOOO
oooooo<«

COON Oi-'(\j

oooooooooo
>*>*>*>fr-4-
U.ULU.U.U.OOOOO
oooooooooo
<<<<<

m >fm vo h- oo cr*O -* eg ro -4-

00 00 CO CO 00 00 CO 00 00
•*•«*>*••* n* •*>*>* <»-

U. U. U. LL U. U. U. U. LLOOOOOOOO

O

OO 00 00 oooooooooo OO

oooooo

LLLLU.OOO
OOOOOO«<t

<< o
LU
>

-J -J o
LULU z:OO LU
>-«i_» z a:
+ + LU
— « LU oo
cg>* CO NH

oooo oo t-
H-H- < oOO X o
OO ct
otec OT
w> < LU <** o o
fsjfM a: o z LU
+ + O o OT LU LU >-
•*•» z LU > X LU
»-*m X N* INI «-• 3: -J
^"^ LU _l 1- LU
oooo H -1 z < LU O
t-h- oo < < o _J
ao > o X LU CO LU
OO 00 - z <r CO
a: a: LU i-
i ii i x X oo OO o
ii ii o h- 00 •—• o K
OToT £ LU CC
LULU •-* U. -J s inI >
OO X N4 H- -J <
or or <— o o o> o oroo X-* -J z H- r-4 CL orzz ^ «» < —

<

0. sf a « <
1—— m OJ> t- LU X + LU LU in
OJ-* O o_>- a CO < >—

•

LU z X •. o
• • -<O0 > •» t- t- v a. to4 - o or
oar h" KX ^ s -J > -J C\J Kl —

»

_
LULU Z-J »-*x <\J^- < LU -J K» » LU *m* -J mom s£ ^r
• • <o II — wO t- Q <«-» •-« LU h- o o •tmn •»

LULU Xoo or< o -J •-* K^ II 0l < QC a. i—

t

-j

a.a. KLU o>- OT-»LU + O— cL > O M OOO • +» OT orZ o -*o <^ H- O 1— 0- -J a. l-l-H- -) -o-- a: or*-" LUO*»«—

•

LU or »-i O o o •_• >_>

n*i-^ Luac LUO h-LU • a O0Q o£ «« Q. OOO o o
• • i-o Ma LU|- > H-LU LU LU -J •» LU ooo or • a* or t

Ci.CC <oT ^ -iOOOO i— Ol- «—

i

h- -J am. Z «.«»M 0> rsi o -4 M oOO mac" O-J LULULU*- -^ a<r —

»

<r «-4 >t —1 OOO • _J —4 • _l —* •
• • acu —t_j QO.k «-» o:a! O o 2 «,« -1 rg—'-hni O 1 o Ni o 1 o

-*P0 O •< XOLU 00 LU • a. 00 t • »CL 0. II II a. Q. II It

• t Z h-O Ooiud t— OZ h- o LU 1- LU o>-afLu it
^**m» LU IIOO oo< o— Z LUO o LULU _l Z O X luo luzm~ -* s:m ZLO—.-*xm

LULU »—

«

• • •-•LUX O h-O • LU -* o 1— • t •-* »^i » •> * i—

<

-:>r • » »
• • O aCO LUXLUOO or O 1- Z K or Mr«gr«g_j«^ »woo -J--* »hOO

LULU Z Z LU • 00 H- 1— —

•

LUOO O *H o h>« oo ao.o- ii ii -j ii h-ho ii iII ->
ii cvjrg

a.a. e*< Qt- LU II Q.i-1 t- H- o <—

i

UJLULU-o;^>-^«—vO-^X—y—

—

» LU aTOZ LULUZZ K- X Q-Z O or z zzz o OO a oo
•-H- QO o »osr OTh-i-iO O LUa£ xoc o CO o « MWMOOQiOctQJoooiiooJa:
>-+*+ OTLU z>o <<»-*- \— a ^3 cc o X ^1 -J -JJ^ -^NJ <NM IM 1— >f »t r>lin (si NJ
w«^ OO **— 1~ -IOOO a. LUCd —>-o CO oo X a. •—>—»— _J -J -J -j -J -J
U.U. ZLU U.LLLU OOIDO X IOC LLLUZ r? o LU LULLLuooaoooaoaooao
HI < = LU mmq£ w-ooroo •— H-LU t-iOCLU 00 O0 o z HHwoQaQaaoooaQao.

O O.JC0O >—

•

tmt

U.X 04DJ LUZ X -J
i—4LL) oroooo. —< <T> V- 2

O O 0> oino o OiftO
**•»» eg »•»*•»#* -H* •» * 0* *#* *** M-^f P0 >*>tmoooo oooooo oooo OOO ooo

270





irivo^-a3o^o^fvjf^^^^rfc®^0r^rgc^^u^>o^oo<>0^rjfn^^^r^<a(^o»^fsjrn^-inv0h-ooas0'^fvj
cmrg (N co (\j<^ rn rn rn ro (^ ro (Tirn (T)^ st >t «^ »^^ «^ >t >t^u^ ir\ u^ u^. in u^ ir\ iTi in i^
COCO CO CO CO CO CO 00 00 00 00 CO CO00 00 00 00 CO 00 00 CO CD 00 00 CO 00 00 00 CO 00 00 00 00 00 CO 00 COCO CO CO CO CO CO 00 00 CO 00 CO
^^^^^^^tsr^t^tst^^^^^t^^^^^^^^^^^^^^^^t^t^^^s^^vt^^^^^-t^^^
U.U. Ii. U. U.U_ U_ U_ LL a. U_ U. U-U. U. U. LL u_ U. U. U, u. u. u_ a.U. U- U- U. U- LL U- U_ U. U- U- U. U. U. IL U, U. LL, U. U. U- UL u.QQQQQOOOQOOQQQQQOQQOOQQQQQQQQOQQQQQQQDQQQQOQQQQQ
OOOOOOOOOOOOoOOOOOOOOOOOi/lOOOOOOOOoOoOOOi/lOOOOOOOOOOOOOOoOOOOOoOOOoOoOOOOOOOOOoOOOOOi^

z
aM

OO
o
o.

OT
o UJ
OO z
CL < z
3 »- H- -j —

•

—
o o o O Q. CM
UJ o O * o
K UJ or or LU » UJ
UJ X -J «•• or
mi - LU Q < «« o
UJ Xuj UJ X CM 1-
o

00
i-x CL

O Q.
oo

z UJ 00 1- o ««i OO
LU OT zo oo H O LU—

.

o
UJ < Ml- or -JO -J
CO UJ <r s UJ IVl COM o

z »-H> o X o_j <w IMI

00 ZOO or h» —*o 1—

•

»
< 1- OUJ U_ a. or or
X » o o^o Z a i <x o

rvl o o Q ~« »-> X orw a. or ou z 00 or or
o UJ UJOO 3 UJ Ow LUO UJ

o z a X»-i Oa: -) o + xa i—\

at: 1-4 UJ o OXOO u.o O —CM »- or »
M -J a: in Qil»H 00 a. UJ# h- a ^

< 1
•> o • < war o»* OO -j in

MM > H- o UJOX 03 X >— >-m -J'-U »
LU UJ •> O0 CM OOaTO zo LU h—HQ <X o
o 0. X mm INl"-* < -J •—^ h i«r >- CM
z >- » 'LI a I-JI3CI-Q a. • »MU 00 «—

*m »- UJ X a. 003000UJ s uj«-ia ii LULL o
00 •—I a. \- r*4 OQ, oOn-2 o Z—UJ»- mO or

•V > _J or uji^oa o •OZoo M NJ
OT 00 1— 00 O LLO.O •-> -»od -<•—• JZ -J
UJ - »-* LU a. u.o>o*-»— UJ «-»NJ_JQ <o o- o w h- O H- OOlM X inj^-» •-*»-« a.
z o UJ < m uj Oujoo K •Ohl- l-»- «
O or 1- o mm UJZQUJW-O »-«o.oooo H- N-O « •

o «—

•

< O <* o_MUJZoro_ >- mm | MM or zo <* Oo II o -J --» >_ioroo i -J OXQQ < •~*LU mm • —4M a X h- «-"-»Xqc: Z OTw • • H- X oo O 1

H- UJ -J UJ X UJOOH-OOUJ o 0«Nlw»-.H- oo LULU 1— O 11 11

a 0. z X LUIUJm O0 CM-iK-J-J z o sJ-O CM—-1—•

o > UJ «— X XI-OoOUJO 00 •OcT • • UJ M|JJ o ii *m -it
or »- z H- X H- OX UJ -» MaokH z i-or or —4~* —4 +~4 •»

H-

1

M o — O0UJQ.KUJ or > « II mOOOOOOUJ M« OO M II MO II "J ||
-5

UJ w »«• o oo«-»x 1 X o «-OmX 11 i-t»-ir3 1— Ou. m^-» || -5^*i^w
X OOZ o or z »-• KaiOOl— V- vOCM whQQZZ o otuj zo ooor o az- »- a: o CO a S IUm O0 go ii ou.oo^id>-ior a CO GO o ii o^-ooorocior03 or 3 s: S rslU-OO a <HhmmOOI-3 or o zo—*O or CM f>i<M ^slO
H- Ol-Q CO O0 s: UJ0-O3 = H- OO II 00 *.Q«——ZH-Q CO 002 S-J Oor -j -JH-
oo OTLUZ 3 a O.UJ 1— h- >mou. *r u_ u.o ujz o o OOOaruJOOOOUJ
3 —. QCOJ OO O0 o >z OO ar </)QQmommuo:uj O0 O0X o«-<o •-«mq o-o a. or
-5 M Km •—

•

or -•3:
X m_j a >~ xo

<
o

- 5 = = OO

o
»-o

o o
***>0 *** **#*•**#*** -4 *•»#» M CMooo uoo uuuuouuooo ouuu

271





eccoco

u_u_u-QQQ
000000<<<

r-r*-h-r-co
00 00 CO 00 00

LL.U.LL.LLLLDDQDQ
OOOOOOOOOO
<<<<<

—»c\im
CO 00 CO
COCD CO

LLLLLLOOQ
OOOOoO
<<<

CO CO CO
CO CO CO

U-LL.U-DOO
oooooo
<<<

r»aoo-o—<<\i

CO CO CO s 0^0^
CO CO CO CO 00 CO

U_LL.LL.U_LL.U-DQODQQ
OOOO OOOOOOOO<<<<<<

m>_-m>o

CO 00 00 00

LLLLU-U.OQQO
OOOO OOOO
<<<<

f-COO>

000000
>!->*>*

U-LL.LL.QOO
oooooo
<<<

©.—(Mmoooo

LLLL.LLU-DQOO
OOOOOOOO
<<<<

ooo
^sf Na-

il- U_LL.OQQ
oo oooo
<<<

r^-ooo^o^cNjms*-

OOOQO
oooooooooo<<<<<

>*>*->*

U-U-LL.QQO
oooooo

looc-000*0
•—4i—*i—4*—«r—»f\J

LLLLLLLLU-LL.QDQQOO
oo oooooo oo oo
<<<<t<<

Q
HI
or
o
I-
00

LU

z or LU< < CO
•_l -j
-iG. => o
< o K

> LULL z
-J OT-I <r or 00
oo < h- <c 1-

3 LUX o -j o
o X LU a o
-— t-or • or 0. z or
> LU«-» o

«-» UJ LUQ.O0 LU LU l»l u.
C\i or H- -_.-• or or o H- o
K Cl in <3X < < s* o
X <f or < z LU
O oo LULU z • CO o O-
or >- or o ZX-J (N f\j i- LU >
< O o t— LU»-< h- >- h-
•> O or O LU S s: o«- >

—4 or or o luot O o oaw or LU
*- LU o •o or or —.*Q. < X
_c UJS •—• •—

»

: lu < < •-• •* or 1-
o aro • (vjoox : —» r Q.CNJ • CO
or Oor m o H-LUK f\j— 1 +C\J Z"-- u.
< »-m -* • 5:3 a *— Q • CM 1 "-•-J o
•» O0_J Lfk a O-JoO z *<\j Z t-t-Csl o

Hi o » LU ot<lu < C\Jh- < ori- --J z
Q OQ. O • oo 1-5" •os: Q£<0 n
a h- r C\J <\J S 3 ~ 3Tt5 s fMQiO OOLU •—
s: «-» - <_l —< OoT i—

i

h-««tor LUZ >-
th qlu o s: Ql-O t— <*.< - s II < LU-JO o

LU <X!_J or o ZLUZ s < • X OrN II —

—

X_J>-« z
a ZeO INJ or <Im o 4"H o o:»-rvJ << h-»-.00 3
> o< -1 < »- or fMK or <Xh »-v- 00 LL
»- •—»- o • •» oo < # s: < •osr LULU \-y-<
N-i O0 a. o r Dm 2 *o s Ooro XX « <
«—• LUk- z -*zx LU -^or z<or »-t- X UJ
OO QG > < *-<t- Q H- —K< »- <-.< *^+m LUH-C0 O0
t- o _-« • 5! — o < <\i5-—

•

< •i «"~ OOZ CO t—i

ct oo«? •J- • o •» s: X h-OfM X i—iCL*-"

i

Ow XI-
ar »—

•

«•» o OtOOQ » y- 5-OT5" h- a. i o- OOO cooo LU
H- LU OOtO • <3LU _•» o<< >-4 • • • ** H-OZ or
oo LUX \-oai s «-ior o oo -4or—»- O0 -LULUK fVJOOOO oo 3

Z>- 0<\ILU oo C\J LU (-<>-< LU r_jjo t-r)3 oo _l O
LU •—

i

OCT • •.<fl_ •k H» S—OTw 1- O • • • 21 •p-"-* •—00 -J LU
z »-z arm—

<

= oroo o < OoOQfoO < ortNJCsirvJ OOQ LUhh • O
H»l 3m *——it— LU —

1

1- or co tocoo 1- <f »->-»-o or<<o 1-33 • »o • o
t- O vl-5* Q _>U_ ta» O <r< it <m o ii s:^3f irxrororm n_j OO II o (YT

3 aro Z-hO 0>CQ i—

•

II II 00 II t—t ooOOO II II II O<ioo II II OO II 0.
O 00 LU a •or s: or o Q _jo3<o a z>aroraro<_joo or>i— _J03<
or 3i- x^^sr r <o f- «-•-»- '<—<« >-H-<<»- z <<•-•»— LU

a a_ 00 <t s: ii — z>- « lustouj ~ Q—.^» LULUS luZlu UJ3IOLU O
Z 3 a_ Oo-iU. Zh o LU QTi—<XO LU <U_U-LLOXOi^a lOt or«-<<tx -4
LU OO 00 LU UQ.M ujoi- o Q ororor»-o Q qcMM i-4oh- or oro -•->3 orororK or

•-•z ><o O O OOO o
XLU »-so 3: s: LUOOoT H-
H-O o^or -

o
=

oo O
•-•<<

m
00

**#* *##* *#*—

1

*•» *<Nin -t «.*#•»-» ^OOOO Li^U^^) <->*JU ^JUi-i IJUOOO ooo

272





<\1<N(\J

ILLLLLOOD
oocot/)«<r

(\J(\JC\J

LLULU.ooo
to ento<«

(\i<\jcNjrnrnrorO(^rnro<^rnrON^^vtNj-*t^^Nt^^LO^u^Lnir\L^

^- -4" si- >t <f >4- >1- >t <J- <} -4- -4- >r *4- sj- >j- -4- <f -* -* sf <f 4- -t- -4- -4- >*t <f <1- >t >t 4* >4- 4- sf >* 4- sf »fr 4- -4- 4*

LL U- LL LL LL U- LL LL LL LL LL LL U_ LL LL UL UL U_ U- U_ U_ U_ LL LL LL UL U_ U- U_ LL LLU- U- U- U_ LL LL U- LL LL U_ LLaQOQQQOQQOQQQDQDOOQQOQOQOOODQQQQQQDQOOOOQD
oooooooooooooooo oo oo oooo oo oo oooooo oooo oo to oooo oo oo oo oooo oo to oooo oooo oooooooooooooooo

o o
LU <» LU
a: MM cco 00 O
i— o »—
oo l-M

o
OO

> < >
Q O o CC o
UJ LU < w <
cc a: LU 00 LU
O O QC CO cc
H- t- -J < —1
oo oo _ < <

oo
> — > -J 00 — OO •< oo o •

a -j o < cc 00-<LU C£ 1—l»H

< < < LU >•* <•-•
ii a: —

-

on
LU LU LU a: < SOlfloC < <roo
C* CC ct -J cc <J Q. •"-KOw a. -jOaiO
-J -J QC < -J < >- K _J0CQi»-iO0 <«i— i-i

<t < — 1— < LU 00 LU o <«-.>—oo LU aisooo
LU OO LU C£ »CQ X • cc LU0000<O _l a:i-ico<

oo CC «C0 X • oo cx:o< -m LU QCcocoorct: • o c*oi<a:
o C£0< \—f^ LU ii ii ii ii ii r»4 a:<r<-»<pg a. II ii II

—
a: II II II II II -J -»»~»^ *»«» ii ii ii • ii ii W»M»«« •

LU — —» —

«

.-.-» o »-4f\jrn >i-m X t^wQ^x X -*f\Jer>o
LU M -*(\lro •4" in a. » > » •> •> LU -*<\J.-0 *<tlf\ LU »•••>
a •» » •» » » —4i-4i—t -^-H -J m » »0* ** •» —1 -i-4-iO
>• _J ^^,-4 I—».-

4

-J ^^»H-^ —-"-I a. —1—4
•—1 PJJJ —<—

<

a p4i>l^4LU
f- «* + + + + + <t + * + J- •*• or + * -»• • + + OS + + 4. •

H4 LU m»~»*+ —i — LU <^«^'»« <M« LUO -»«.«»(\l->« LUO -»—•<»(\J
<* CMPvltVJ CVJfM a: -l--*^ ^vf QiO OiO rOrornh-

•> a -_»- — |
|- tl-l-WW Q 1^ ^«l» •—l->W O — ^» - . 5^ «^«M» o w s—

.

LULL oOoOOOOOlOOoO LULL OOOOOOOQ-OOOO
ooO

OOOOOOOOOOO *-LL OOOOOOO
Q.O a:o H-Kf- II II >->- cca »-h-h- It II l-l- »-l-H-Qil-->- OOO h-h-i-o:
OfM a QOO«00-* o ooo«ao^ 000<OQ-1 ooc<

CO h-q: OOOHHOO+ l-Qi OOahl-OQ + LUa: OOO .00 + luo: ooo •

• oolu QiOiQiLULUQiQ:— OOLU cccc a: lulu a: a: *-* 03UJ ocorctQcco:- COLU CCCCCCQao CO 1 II imIIi l> I.-4 CO ii i»—«xX» ii-<f<*i CO 1—II <! 1^1 l| |(M CO !-«*-••—•2!
0£C\J us 4> + + *-l- 4- + «- lus:

C03
f + +!--+ +•— OS

L-O —«— •—i —.00
OS
H-O
2

+ + +<
•» ^*«—l—4 • • -^»-lH- mmco • • ftlrO^- sJ->»->i- •MO LU w«->~oo——

a

a wWwQO—wO oo ^.w^O- O oo >—•w-^.O
O-* COLLI oooooo • •ootoO t-LU oooooo • •ooooO —iUJ OOOOOO »00000 t-»LU OOOOOO •

CN X -I—i-Lui— v-i-a: X y— h— h- lu i— h- ^- a: X i-ht-oi-ha: X h-H-h-ar
•» O0I- oooojoaw O0I- OOOOJOOm Qh OOOluOO*-! LUH- OOOluMO — QOO • •OO II t-^ OOO t •OO II q: ooo «oa ii _l ooo •

ac^ OO acaCaC—r-*aiQL-~a- OO a: qc a:^ -h a: a:

—

<t> LUOO cccccc—*qcoc— cr OoO o£q£c*:-«
«-» o-* i mi iii-^^^-i ii «_^on UJi-i i n ii—i(— h-»-»i-i(^(7» »N|« i n im^-i ii i CNJ s- Q.H-1 1—<>—•>—1^_
<•» a: ——-wy 5- _.*.«. qn -J wwwS- TT^,—*-~>J\ <-|j "J

-
!—! r "' 0" wwws:

UJ— ooooooow o— OOOOOOOoo X— OOOcSOOuO X— oooo
O M—

l

ccccccccccccect-a Cuen (ZotLOCa: oict:Qii-o LU(N aia:QCa:Qicxii-o LU-* cccccccc
>- •me MM rvj<<MMO H- ^1^ ^gtNlN<< ivj ivl 1— J— M tvi rvl <tMMO— -J>- MMM<

-loo JJJ-'—J-JC -Joo J^-J.-^-!-JO aoo jjJwjJO Q.O0 .J_)_J—
a <L- aaon luo oq:o <H- OOOLLLLOOdCO ST|- OOOlLOOOCO SK OOOLL
o LUO

as

aia 1- 1>-«Q.Q.«-HD LUO
QiO

ca.a—

i

i—•OuQ.'—'O oooo
oc:

Q.Q.Q.I—.0.0."—O oooo
cc

o.a.a.1—

i

<-« o «^H-

1

o <HH O <l-t o
o fH (N •->( <N

#m*#**-^ *#•*# -4 •*#-*#<N **•» *<Mo ouuu 1JOUO uoou ouuu

273





LLLLLLQQO
cococo
<<<

cvjrnsi-m

Li.U_U.U-QOQQ
OOOOCO CO<<«

vOf'-coo
f--r--r--h-

LLU.LL.U_oooo
oooo oooo
<<<<

CO CO CD 00 CO

U-U-LLU_LLQOQDO
co oooo coco<<<<<

mvor-coo^o--

1

00 CO oo co coo^o
C*C 0* CT* O* s

- <3*

LL U_ LULL LULL U_QQOQQQQ
oooo oooocococo<<<<<<<

(\i rn >t _n vO r-- co o^o <-< rsj ro <t- in so f*- co o*o --« (\i rn >t in >o
(ji(M7i(M^(MM?0000000000^^-It-«<—«---4_—

<

0>0N 0>Ch , ,(M?OOOOOOOOOOOOOOOOO
•4- >fr >* **• n*-

-J- -4- >*• in in inin in in in in in inm to inmin in in
LL LUU-U.U_ LULL U-U.U.UL LULL LULL LUli. LULL LULL LULL LU U_QQQOQQDOQQDQQQl-CQQO-lOQOOQ
(•) l/) 00 CO CO I/)CO CO 0000 00CO 00 to l/> 00 1/) I/)00 CO OO COOO CO co

—. o
««- O m
-»- < o LU
to —3: «^ z3 • •—

•

i <
i—t oor •» -JQ •> •» m a.
< -j _j »
DC « o LU
•^ LULU v.^ -j
co a_o_ o • <
CO orcc o X< « » r\i--4 •

x» LULU » 1 QC o o.
-J CLO. C\J •• < a. LU
< » •o h- ISl .2
ID HH (\JrH 00 _J o
o_ —._-. • 1 O -J
a: «-»w CM » < CL
«_» »-t- -a. -O LU
CO OTa. o \- O—l 1— Z X
O >-- < o •> •> o k— f-
O OO z -J f\Jin -J
Q_ • -J -J —

•

a co » •> a. o z
<Vf Q.CL 0_ •sl O cvjo «-» LU LU —

1

II II OcU cC 1 -J •• CM _J a:
«"» -l-J o l-l- LU * 1 LU * O o •"• o^m -J -J -J co M O _l * ct: K «-- or

•• •» << < co> »o O o i—

i

co f-4 LU
f-IpH OO LU •—100 —

»

o c\i » a. < o LU •f rxj

-—*«—• —.—

»

o_ •o Z 1 O i-4 3! OO a. z l—l

+ 4> rO>l" o_ LULU «-* •—• ••»-4 o »—

i

i— OO >• o «— X
_-»—

»

• • ZX ~ 2 C\J » ct. (—4 —*(\J »- *-_! o LU
mm oar •» •-•V- O. < I in »- 1oz —« 1- a. _lw LULU LU h- < a. • I —

<

+ o: OO •» < LU z CL
oooo • • a oa - O CM •• z iro KH »-. o «> •si a_ 0> Z
h-l- LULU > Ol- OO 1 o o CM LU O o C5 »—

i

O o o
OO^CLCL t- orz >—

«

o_ ••^-t *ox OO CLO -J < •h 1- o> o
oa +» >—

i

COi—

•

k o CM 1 LU *l-l- OO OCM -C -* LU
OiO_"—H-K «^ O «-» LL 1 • X _l » LU —1 —

-

—

«

or o o
J-H1N-I OOO nO •O H- <OUJ Ouu O X a_ m »«• K z

+ +'«» • • »- LU —

«

o o-* LUOO Q.-J CLO 1- » —

•

o •• 1-4

—«-.(SlCCCC Q_ OOCt. •— LU •> •» LU ct:.i-»i i LUO ct: cm -J —

»

cC —j o o
>*>3-i—oo - -«UJ O CC rsjin r» Q_ • CO rvio. i z < rocsiLU < cl z
wwla • • o XI- a: —

.

I •> >— *-*(-*_^ O o LU o i »fsl UJ o. o
COoOO—«CM —1 l-Z LU o •in to 1— • t—

i

<< MO Q. Q_ tmiLfM—

I

ct: —

i

CL
»—— oc: • • a. LU hj O fM 1 »- Q-H- o-< o a. LU «->-4— • CO
OOinQ3 u. 1-4 LU •^>^ o OO00 0000 M a. -». rsl -J ••-J co o LU
OO II LULU LU OH- QC O0_ o CO • 1-4 —it—

i

O UJ < LU.--LU •— LU or
OiOi •-• • • _? tO •z. o_< 1UO MO rsj Url LU 0_ II Q_ • or
1—(l»_) <M_JLU •—

i

LUO o CO LU>— CO II Of- 1-1- a. -4 > X >i-•__: O LU o
ijLr

:

.jr
-—CLCL i— CO -5 t—

1

V- r»jco HH 1-.a on «-» LU o - o O- o_ o_ C)OOoo>>Z o o CO z 1 O 4 tOOO OO X z: SOQ LU >
a.o_J-t-H-c_: o Q.H- z H-

1

o 0<_a_: o_o. O H LU <M fNl H LU
isjrvJO *-»»--O or oro LU o <<I o_ t-4|ct 1— -j - _).-•-J 1-4 X
jja<-wf-o CO OO TL a. 1-1- LU o-—LU LULU ct: _j < _l -J LU «» H»
OOO-CLLLLUZ o Q-ne: >—

i

« r*vl <LLl_) XX o LU < c£ <o< X LL
Q.O.IN"li—!—IQ_LU oo o < OO a.i-•z HI- o K o LU OOO >- •—

•

H
LULU i— LL l—l Z Z oXX < t—

<

CO LL U. LU LU LL -J
<x> l-H- o •—it-

1

O o O o H4 CL

a> o CM
o #*## *** ### ».***#* ###h##« ^### ***OOOO OOO UUi.) OOOOOO OOO OOO OOO UUiJ

274





«<\J<\i<\J

lOOO
kUMTttn
.U.LUU-
IOQQ
ICOcOOO;<«

OOOi
mtnmi
U-LLU-t
QQO(
oocoooi

C\J(\J(\JC\JOOOO
in in inin
U.U.LLULOQOQ
oocococo<<<<

f\jc\)(\jmmooooo
in intn in in
U_LL.U-LL.U_DQQOQ
co cocococo<<<<<

(\jcovt-in

OOOO
in inin in
LLLLU-LL.OOOO
cocococo<<<<

vOP—C0(T>
commmOOOO
in in in in
U-LLU-LL,oooo
cocococo<<<<

OOOO
in in in in
LLLLLLU-OOOO
OOCOCOCO<<<<

OOOO
in in in in
LLLLULLLOOOO
CO 00COCO<«<

OOOO

OOO
inmin
U_U_U_OOQ
cococo
<<<

in in in in in inoooooo
in in inin in in
U-U.U_U.LL.LLoooooo
coco cocoCO CO

in
O
2

LU Q.
z co
«f LU
— oc "•

—

»

Q. DC 0m o^
•» o —m O
—

(

U_ o — + O
+ _J —4t—

l

H»» < LU + w Ow X X >-<Q^ h-
o 1- w<
a. Q_ ck:h- O
LU LU 1— « <co o

«• INj 0- —• z o o *—• »— —

i

— 1
o >—

i

Q. o a. o —1-* < -J ~ CO •• ^o< » 3 < Z) o a. in s < o V-.—

.

•<
z «-» ac 1- o W M LU < •CsJ as
IM __

•

0. HH LU •» o_ Q£ LULUS! —

+

UJi-i

CL •w O _ o_ o X 1 a:_j-j«-* l-HI-H •a.
1 o •»«-»_-. h- LULU «• — ••000. ^^W LU 1

» 0- m -I sO >0 m -j-J -1 O — ozz * ccai a. »
_)«— LU _J •rf— 1 — 1 _) o Q.O <—• i

— »o <<t<-J << >--)
«irO(\ji»j < turn •»•«"> > <t CD 5-Q. turn »vO I 3Tww< vt'>— k- »-<
tu •> »M LU rV »-v0 •>«£} LU —

.

O rV »»>0 •» » t-tcOZLU •COCO «-«LU
cc—nn— o. o_m i o»-» o_ m OtU o_m i o«o QCO'-'QC vOm»« •QC
C_w,—

1

—

»

%w»«^^ • z wwwww «»OWQ.<NH%«- oca.
w_J •_J O-J-J-l CO o co< JJJJ (\J#*w •• »-J-J Ow
<LUi-)CU LU < LULU LULU <—

•

LU «-l_J <LULU LULU Zinin<^ —ILULU •<
luo_ it c_o«> -J luc_o-o_c_: • Q. u_Q_Q_a:a-o<ooLu n ii a: a: PMLU»>—30 o »_2>_E LU LU LU »3>3(Tt- • »>S •-•>2LL1 •>
oo C-O Q. ooo:oQi —J a -ILL oo^O(y(T><r^^o Oennntn«OQ SSQIQ o > o_j rSQSQ it ii iisoosQziurz

1m o LU Q. h- Q-< OLU-JO C\Jt—} t~4 • cL
-J_J<-^jt- I -J_'_I_J_J _-i X _j-»_j_i-j>--J<<wfom_j-j^-5:-j3
-J-J j H- -J-J_I_J_J LU >_» LU i ) i—i—

i

olu2:_j -J -12:wjt-o<<o<o <<<<< X U_ Xo_ <4«<OZc£M<Qa«OU.<liJZ
ooooo 1— ooooo H 1—

1

H-LU oooooo<o.Q-ooaooc'-•oociuj
O 3
—1 LL ULO

o a. o »-—

1

•-•-J a• oo
m o o ^-« CNJO^
-i ###<N *#* ***# o rri moOOO OOO tJOO<-i m

275





APPENDIX H: SOURCE DECK FOR ASDF COMMAND: RESPONSE

OOOOOOOOOf^«^i^^^.^<^.^^^<NjiN^Jog<NCvJCsJc\jrsjoJc^crirOfnromoooooooooooooooooooooooooooooooocooooooooooooooo
LL LL LL U- LL U- LL LL LL LL U_ LL U- LL LL LL LL LL LL LL UL LL LL LL LL U- LL LL LL LL LL LL LL LL LL LL LL LL LL LL LLLLLLLLLLLLLLLLOQQQQQQQQQDQDQQOQQQOQQQQOQQQQOQQQQQQQOQQQOQQOQQQ
COCOCO COO0CO CO CO CO COCO toCO COtO t/) I/)CO CO CO COto00 CO CO 00 CO in CO 1/1 CO «/) COCO to 00 00COCO COCO CO 00tOOOCOCO CO

*«**#
ft ft

ft * —
* in

* ft CM—
ft ft o>o
ft LU ft -*C\J

* $ ft «~o
» * z.-*
* a * LUw CO
* a *<* 1-4 o
* to *o «Q. Qi
* LU *oc — LU LU
* <£ *cc in •» -J LU f>J

* ftLU CO— >-l -J

* ftlM o>o LL. —

»

to4 Q
* •• * • —ico in u. Z
* a ft — —

o

LU •» M <f
* z ft in-»co^ I p-i LU -t
ft < ft «.-4>.w H- ii X •> CO CO 00
# a: ft o^ z -5 k» Ml LU H- H-
ft z ft (M«- »> LL •>

II _J Z Z
ft o -*— CO— a —

•

^-
>-4 a LU LU

ft o fto in •> o -5 o •» Q- — «-«

* *c* •TO— Q£ LL » CC —

•

O O
* ll ftrvi-—o^o LU LL «—• LU *< LU M —

<

ft Q » _>-4«|f\i; Psl O ••V ••^ X LL M IL «•
ft to ftO'-«'—0 o CO CO - LL ce: LL CC
ft < fta<—«—

»

O LU OS LU 1- z — »^ LU LU LU LU
* ft «.<>w H -J — rsj 3 a o z LL z C Q O Q
» CC ft — ca- CO ao_j -J O a:—

O

O o u CC O CC
* o »»*>S.V»> CQ <S •O < or w-ajoi ci a a
ft LL ft waJcO 1— COO. > t-»-»_j •>— LU H- -» p» « ^
ft *COI-.J^ Q i-l—

»

«-pg'Xf\j_j _! — ^ »r^ cc »^^
^ kODO Z o OIL CO i—» —iii. CO LL "* < + «* CO +

* o *a>a-Lu < o QC coin— h- ••*-U.w < w < ^a: CO —a:
ft LU ft ocosic* CO rsj •» -O O -^ »<N| »CO h- r\» biUJ C^LU
ft Q * cl-<—.a. < •> -J -<xo O OXOXCE ai LU CDQ LU eoo
ft #.-.' •-* O II ~*~> QC -<^»-*i-«< < i— X occ X z>cc
# LU ft ll LU II • • a. t^** » »—

1

•-» *-^ |j o j H- voa 1— coo
* O *2Z2?Zoi KO s£0> k-^ -'V-~«>-Z II I— UL <z COZ
ft a; »0000<c^J ••* II II LU o<*- LU v<w<Oli ^ LU ii LU II

* z> ftZZXZUJ II -J in.»— X <MSQ X 03!Q3:Gi< a -J H- JZ H- -js:
ft o *SS2JZC5 < ** H- a:< H- <Qi<QC:h-X -J < -JLL' < -JZ)
ft to *acoo«a HH o— •** OCJLU LUOLUO-JO H- < QC <a a: <z
ft UUUOJJ 1- Q<, O qluq: O QCU.CiLL.LL.>- Z o LU oz LU oz
* * N4 < < <—> Z z
ft ft z LU LU cC LU LU
ft ft •—) cC o CC ~4 CM a O O
ft * oo o o
*ft ft »# frftft inftftftft -icoftftft -4 -w ftftft ft**
•JOUOO (JOU OOOO UUUJ U^3<-i DUO UOO O

276





cro—ir\jn">>fru"\

ooooooo
sOOO nO *o>o ^o
LLU.U.U-U.U-U.OQQQOOQ
tOoOoOOOoOOOOO

or- oo
mmmooo
u-tuu_ooo
0000CO«<

ooooo
sO 43 -O v0 -O

U.U.U.U.U.ooooo
totooooooo<<<<<

<t IT.Of* 00
vC vC -o o oooooo
Ovfl>C>00
U.U.LLUULLooooo
totooooooo

OO—:
or-r»ooo
--0--C-.C

U-U.LLooo
tooo to«<

oooo
U.U.U.ULOQOO
tooooooo
<<<<

NOf-OOC^Of^
r-r-h-r-cocoOOOOOO
LULLLULL LULLQOQOOO
oo oooooooooo

f\jm >t in so r> oo o>o «-•

oo CO co oo CO CO 00 CO C* c*OOOOOOOOOO
u.a.u.a.u.xa.Liu.14.OOQQOOQOOO
oooo oo oo oo oo oo oo oo to

<\jm^u"\vO

OOOOO

ooooo
OOOO OOOOOO<<<<<

to

LU

z
o

a. o
LU z z
J- LUO _D

u.
ST \ z
< a:

0_ -1 LU
o < UL

a o oo
0- ar z z
Q. LU

__.
o
CO

o
m

<
a.

o O
•—

<

o o
»

o
z
LU o o

k
z o

^-oo
O-J o a

-J z O K - LU o - ZLU •- i-
< z X frftrf oco

-J 00 to • o o h- 1- o u_»-» o o< o LU s: o o o o o o o
oo < o 3 —• ._•* u. z -» QCLU «•» —*

O o o z o o o o o LUO o o ««
< z LU fSI (VJ •*• u_ CsJ LL (Nl (VJ ct
o -.»- a: w to — —

<

LU z —1 O0Z —1 —• LU
rr»0 n 1- z • • OO o a: _ « Z»-> —» • • O

OO oz z to o LU ar a> < or LU ocar < CtCO Of oC
"•I ft-l z 3 Q. to LU LU X - LL <LU oiZ <LU UJ O

-*o -9 OO z • LU • a. -j 00 X • t— LU X »»^ • z
a. •4D>—

<

u. o LU a a: O0 0. _ z uq: X Oocat:ci •ft

LU «-> •—• «* 0- o. < z < O » < >-i<i LUK- 1—<<< LU

k- LUa. — to X a _•» X z z Oi •X X ••XXX -J
_J KtUQ. to -J UJ z LU o a. z o <I LU l— oiO h- » orooo oM N-h-O h- -J -J o 0. ft—' to o LU •-»» O <-. to <i«—«— i—

•

a
u. Ct-JJ- Z < a a_ «•» * LU e. to «-• • LU z LU LU • u,»*^ UJ » » » •a*

3>-iO0 LU o z h- LU or a: a. H- z O-Qi o « X ZcH ox zctoc:
LU —LL—

•

•—

•

«-» < _J -1 <o ~i o <o o s: f- •—a < -•OOO i^

X z z O z oo u. a X • a U. a. X • »- r> -j • LU -J •_ • CO
1m LU* LU —

«

LU to z Oco LU •• oo Oco •—

1

z u. •CO oa: •.CO »co o
o -a u. o K o < I-• CO t- —« LU N-ICO z z o roco o< -i-oo^co to

u. z-*z ll z •—

<

•«•» 00 «-»• • to •-» O- »* • o •a* «— • H-LU >«-» «w » <
•—J •V. • LU • z LU ao LU Q.OT < > LU LLO —*z u_aru.ar

H-—-1— O H- o oo h- SLU LU to a. hOJ 3: o O0 a:uj Zm OTLUOTLU UJ
LU C300 o J z —

•

•—i • X z LU 00 • z < »- • O-J »— •>— • z
LU •<-i • • UJ Q. z K-a. H- a >- -Of LU o» X hot: < H-Cil-Q!: •—

t

to ST—ST LU s: X i/» o _j<t 00 OO _j<r T ct: Q. -J<X srx —t-=t_J-=f 1—
Ol-O X n t- Q_ OLX LU c£. ax \— LU ax t— axax o

a z<.z 1— 2 LU o \- LU o LU o LU*-^ o o o
t- 2ZZ z IJJ -J X -J»-« < -1 X __"-> LU j X -»*-• 12 —jt-t^ji—>a or

wCt.— 1- — V- -J H- -J— —I -J h« -Jw - ~j t- -j-~- h- j-j-qo a*
*! U.OLL 00 li- O < <U- o < <LU o < <LL h- <U.<LUt-Z r>
O »->«Li_t-4 D ft—1 a. o H« o-^ o O H Uh a o H- 0»-i »—to O»-*O»-'00UJ to
LU -9 s: o -J a s: o OoiX o o -J < -j o .J _J<-t

o
o

<t o a o a. o a au.
o

** -1 #** *** ' #** *«»*** #*•*#** rn
OO ^~3^HJ OOO OOO OOO OOO U<^3UJ UU{J OOOO

277





r*-cccr
&>&&ooo
O-O-G
lll.llOQQ
00OO CO«<

ooooooo r- oo ito —* cmm •*m >o r» co c*>o »-« <\im »}m >o h» co o>o -* <\i ro «* m »o r- cooo —* r\*m »t

U. UL LL LL LL LL U. LL U- LLLL LL LL LL LL LL LL LL UL LL LL LL LL LL U_ J. U- LL LL Lt LL U. LL LL LL LL LL LL LL LLLLLLLLL1LLQQQQQOQQQQQDQQOQQQQQQQCOQQQDQQOQQQOQQQQQQQQQO
OO |/>COoO COCOCO to toooooco co COCO oo to COto CO 00 OOCO OOOO oo toco CO COoOoOOOCOoOtOiOcOOOOOtOOOoOtOOO<<<<<<<<<«<<<<<<«<<«<<<<<<«*4«S<<<<<<<<<<<*<

-

•^

o
o
CL

1- rsj

o CM X f»

a -J •» LU ^:
LU -J ^ 2 +

CO M ^ + LU c
111 O LU 1— —4
-J 0£ a a. *-* X < «•
O o - CO o •_• H- o o
Q. CL

to
LU
-J

•

i-
o O o

-3
CL
r-4

LU LU LU o 00 t fM z 2 _i

X <—

•

O a ** -J »-4 O O
>-

•> O LU
-J • a

CL z
CO
LU in

o a.
I

X • 2 O < • •i LU O —4 LU • •.

o in -* > •^ LU o Xai ^^
c* —

. i. SL -* 2-J —» CO ac o V-.J —*

UL o-< Q •» LU -* •-• 1 m a. H- CO *
rvj-4 2 5 O 1- —

»

<X ^ LU ^-^ ^
00 ~— -«^ < oo aC to 00 V- + >a: LU O 3h +
1- ou, LLN > - 2 » O <o o CD et o
2 0C"LU 00 -i-J oo oo Q> —4 ih O 2 —i. s -4
LU MO on oo o-< o~> ** o C\J »mp4 m XOO «i^

H* -JO a a. a. LU 0£ + o OOLU h- • LULU o
o o< *- » « X wo -IX 0^ ^-> a 2 LU -J-J QC
•art a. o K »k- _J m o i- O 2 Q-O M
LL •» LU LULU <VJ tart » -j OS o • Sa -J
LL •»—

.

> JJ LL +o 30 o oCco o •» OS a
LU ~~—t <» COcO o —O -9 a. LU o -1 in o Q.
O •4--* LU • <t<* ro—

.

: + « _J_I ^ < •i LU «^O w«"» X o i-^- tf wO OOX X _ia «V LU o ooX X
to CO—

»

H- «» LU to • LU -j <a. LU 0C —i •-Hh- -J
i£ H-LU-* • LULU O H-LU -J • a s O + Q.

< O-l'-* -J -*o • XX cc ozo o • X LL. CL OO ^ 1-2 s:
OO" -J —*—* •o »-- o a • • Q.LU o »-LU C M *• Om o

LU QCQ.UJ <t * II O II CCCC-+ S —* H X 2 o o ii

X •— -J —*—»
II -» OOOO LU •-•LU It —

»

LUH- • - a: o cLk- ••«

1- xro LU II >^--*:* LULU X HO— &L » -J LU O ra r*J —

i

O -5
2LUCL INI i<i—

:

*;— XX H- (ZC£<-4Z ooo »» OOZ LU a -J LUO ^»
LU O-J —

<

uO'-it LULU luo—a: l-LU OO •^ »—* ec 0-4o Xai 00
1- STQ.-J -J irtLULULU OO LU DZUiD o_i LU O "5 + Q. + I- 1- LU
< s:s:< < -J-JO zz -^»H c. Ci>--JI- LUO -J >-& *--> LU w^ LU -1
cl OOLU «—

•

oooo **>•* II II O oluolu >a. o LU U. II X U. II O LUX o
LU OUOC »- QQ»Q.< -j* a Z^a-a: Q. H-a: —•-9 >- *-»u:o o>- CL
2 H* » «• X LULU OOO 2
LU 2 ^i o XX UJH- li. •—UL
O l»* • *• o H-l-

O
H-oO >—

I

ooo
in

* # * # » * m#«# * * ** **«*- *** »**^-»OOO ooo oooo OOO U^J^^J U^U^J ooo oooo

278





LL O. LL LL LL LL LL LL LL U_ LL U- LL LL U_ LL LL U_ LL LL LL U_ LL LL LL LL LL LL U_U_ LL LL LL LL. U_ U- UL LL LL LL U. LL UL LL LLLLLLLLDOQQQOOQQDQQaQQQOQQODQQQQOQQQQOaQQCQOQQQQQQQQQQO
oooo oo oooo cooo to toto co totoco oo co oo coco cocototoco i/ico on co «/ioo co to cotoco oo coco to eooooocooococo coco

CD

oo
<

<
LU

o o CO
2 \- o> CC
-J sc LU •

O CO r^ • ^ -J
a. o

00
•

LU a£
to
o

-J •

<
-•» < X O a: •

rsi »- cc LU LLw X cc »sl a -
Q LU z

o
LU
—

»

CO LL
>

I--5
LU — a. ct: «• LU o CO i

X LL z —» LL a* O •-X
1- LU a CC m«— •-» z •^ -J

• O o LU CO ».—

•

a LU LU CNJ »
OS— o a H- o-< z LU_I k- «»*• <r>-ON < " z ai 2 C\J*- 1-4 -J00 CO CO -5

o LL,'— •» a a LU — u. C0< >- t- 00 +
IM X a: a: 2 —

<

OLU a <H- oo ao 2X
oo LU LL «-» « o OiO z 1- o-^ t—i

O 1-2 Q ••« a «-« rvio <r — LU a: < •»

I- zo CC CO -J CC LL -J CO S O X •~*o H-O
LU*-4 O K M LU LL O CO COQC H- *H- 2"?

c •-*- 2 2 LL Kl LU Q. * CC CM N a +
o ou •» LU LU "«- a #.—

•

O a: -j LL + o ox
h-Z 00 k-4 O as o -»..-* i— »-. —

»

LUO a —o
«» LL3 LU o CJ CO >*.-* o • • NO. —1—. s •»

cC LLLL _l »—t < r» -» —

p

LU o o «• «• a; wO 00 •

LU LU O U. Mi CO a: cooo-» > k •• LU OO • OLUQ Oct a. LL ^_J CO —

»

l-O-* • • LULU O K-LU ac<—
cC Olu <> LU «-«< CO Oa£—« _l -40 o XX a: ozo LU
O UL LL o •HJ LU OLU— -J r-4«w •«» H-^- O o • • M -
Z LUtO LL o -*a: 2 LU QiMO < - II O II QiQi^ r oo
• o 12 LU it it »•< X »-• qC -H—l11

— COtO LU *-«LU|| C
ar ^ t-< O LU -5—

.

L- *~ XLU LU II 5^--i^ LULU X II O^ aS of
LU DC o X -02 3 ZLUlNl r-J ^'-it:— XX h- CCCC-*ZZ OLU
•—4-*a LUH- h- O—oC O LU QJ %mt CO*^LL LULU LUO'-'Qi H-r*|
"?+ + 1- H- -J «tujo 0£ h~ SQ.J -J iTiOOLU Q3 LU OZOD O
-—-)>«: <UJ —1 LU JHQ CO <. zz< < aLcCd ZZ —«—« t— c£--rai>- LULU
LL II HO OCX < C3 ooaiz 3 CC OOLU •—« OLULUO MW

II II O OLLLULU >x
i-i-^i^O LUK- o 2 qclq: lu CO LU OOaS K- QNNCQ -5^i a 2»~»'vJcC H-

2 < 2 •— • s z LU
LULL X LU Z ^i O XLLOQ

o
o

o
o •-H » — o H-O

** *cg### >t ** #*•* ir>**-«.* *** *»»•«•
iJOUO ouo uou ouo oooo U^)UJ 1oooo

279





m sfr in ^0 t— oo o*o —* cmm >tm >o p>- cocO—i c\j co •<*• in >o
CTCMJ*0< <J, Ov(>OOOOOOOOOOHp-i^-fH _ii-4
H »-4 i-l -« »~<_4 P~t CM CMCM CM psj CMCM <\( (M CM C\| <M<M CM CM CM CM
0-X)0-4)00 00000*COOoOOoO<jO-0
luillulllululululuu_ lulu lulu lulu lulu lull lulu luluqqqqoqqqqqqqqqoqoqqqdqqo
CO 00OO OO 1/1 OO 00 tO 0000 CO 00 OO00 00 00 00OO OOOO CO CO {/I CO

cmcnjcm

LULULUQQQ
oooooo

O—«CM
cmcnJCM
tMfjCM
0*00
LL.LLLLQQQ
OOOOOO
<<<

rn<l-ir\sOf--oc
(mcncmcmcmcm
cm cm cm cm cm cm
oo ^o^^o*©
LULU LULU LULUQOQQQO
oo«oooootOoo

cro—•rvjrovf

cm cm cm cm cm cm

lulu lulululuQOQQQQ
00OOOOOO00 00

m-or-aoo^o

CM CM CM CM CM f\l

vO "Oooo o
LULULULULULUOQQQQQ
OOOO 00oooooo<<<<<<

a s:
a LU -•

a: r- O
Q O0 ~4
LU k > 1

to X 00 —
OO LU LU *
_ z r- LU *
o < X M
o LU C5 «« r- 11

0m aC X 3 0m •^
0m a. r- -5 r\l LUOO^
CM Z •• Oh-^
•» z a O 5^ Z—
^ LU

LU
z o

O
qc:lu»^
lu— r _ •

o CO to LU CC QO * i-4

cc 00 X M —

»

at— 0-i

r>sl LU LU r- -J a. Ou. • m*
_i > o a LU • LU •>

o < a 0* a. o -J LULU • m
a. I a: tn LU 1 to o < xa -*
m a. -^ 1— » H- CO LU U-t_3 • ^1

mm 00 z 0m Z f* -^
—

•

1— LU O LU —

1

LU » 1 _l - w
•h a Z3 h» •» CC a£ •« <-. m
* o o z » iiiO o LU 00 pH s z-« X
<W cc cm •-4 C X «-(\J -4 Q 3 •—

»

X Zm 1
•»

a r- o LU c LU a: OO «« •» r lun- «—

C* LU a Z 0* -J • ctO LU o CO -5 z * -^
r>J X h- a 0* 0.5 "vJH- LU z •m* •» • •LU-tt- -^
-I r- o • Zoo _J c OO LU > oox»^» •*0>

O a LU oa oa O « 1— LU M r-W- II (M

a -J o -J 2 Ui Q.O oo z o LU a ~» X
<M -J ** <r • LU »^^ or O LU O LU CI.M •OO
X < ae LU «» 00 rsl xa: CO oc *-

1

co LU QC»->- -»c£
-J LU O! in »—iS -Jlu r? LU o m» o WH -•a ^».—.*-•—,
o. u. c » O.Q UJ >sl •—

<

-«_l o U.2I r-»H" _!••••
s: 1—

I

Oi to *: r-LU s:a: CO ** LU -•< o ^*o -40000
o a •->• w O-J OO u. LU ••LU LU at •• -4LU
ii LU z o QCQ II z LU LU LU **CC z a:a— x> >H • • • •
•»» LU • H- cd O ac< «, • o X LU o II II NH Or-O 11 ooo-*
-j 00 Gr a rsl —

*

»- -3C ^ 1— o o "0—. u- i~o>- XLUO •—»«•-«.—'-—
•«• LU o -J LU wLU o -52 ^ OLU* LUrvl || II II It II

oo a »—

i

<* o-«o XLU OO •—(HQ LU LU o— as: o LU5v» _»>-<oo——-—-

»

O r- -> + Q. + H- r-X 0-5+ + I- r- J X ^oo QC > ^ 0& _J 3C >H *~* i-H »-«—

'

CC —•-? LU ^ii >- oc<-*->i«i < -J r- o:i~q CO 1 H 3!<LU »"*w-
LU 5<£ LL II X LL II o LU LULU II II a CC < Oluluz ID | —

»

O •—•Mo •-« fM ro—

<

Kl o •—-3 h- -i*i<J> OO f«si>-t-5^:e> LU o LU orsja:'-u 00 = —4 Ol-waxxxx
LU ZH z l£ S -^»* 1—

•

X U. -•z LU < >X z
o -• 00»-« o 5 = = X H-«

O in o o o
-«** * -* * # ***.»..-* fr * « CM* * * >t ##*«.•» -» *
uuo U<-3*-> (JOUU iJOU ooo ooooo o o

280





C\l<\jC\l<M

U.LLLLU.QQQQ
cocococo«<<

C\J(\if\l

U.U.U.QQQ
</icooo<<<

C\)C\|(\iC\J

LULULUU-OQQQ
tococoto<<<<

en inmm

LULULULUQQQQ
cocococo<«<

<\JC\1(\1C\I

LULUU.LUqqqq
cocococo
<<<<

t\IC\l<N

ULU.ULqoq
cocoto<«

tNJCNJfNJCM

LUXlU-UQQQQ
cOcOCOcO<<«

r^-oocro

LiiiQQQQ
00 V)COCO

oJcjfMoj

LULU LULUQQQQ
to to toco

mor-cocr1

C\JC\if\J<\|C\J

o vQvOvO o

QQCOD
CO CO COCOCO

0<-*<\lro
CC CO <X) 00
<\JC\|C\I<\I

LUULIULUQQQQ
COCO CO CO«<<

vJ-tT\«Of*-C0

coco co co oo
r\j»\jnjf\irg

LULULULUIUQQQOQ
coco to co to<<<<<

oc
LU

•

Q
—

<

,—

,

>- LU > tm\

t- < h* «•
1

o -I -1 *
o > ' Q. O *

mm <x a.— «» •-« 1- M
M 1

—«—

<

—4 H- z mm
<m» tsl 00 _J

| 1 -J —

«

Q •

Q
s: z x# * 3: K

>»Q
-*LU

Q a: LU i—iN) » — r^00
Z o •»« co«-» fsl CO 1 OC
< u. O Q 1- u- * LU

LU *• o CO a Z5 •* >
Z •• LU lu *-a LU o a. MLU
» »-» X LU Z T. 0£ — Qi
l-hsl H LU Q< —

•

Q zO— O LU »- 5^ Z II LU
Q2 u. o s: » < -~C0
0C o ac— H* X •H
COCO -J-«Q—i -J 1- Q 1 1-
X>_» LU XlNlU. 1 3 •—

t

LU *co
CO< Oi —a:* to 2 —

«

* Z3
1—4 < LUQLU* LU -J Njr —

»

OCST X>sO.*J oc - a. m* z
LUO _J *--» w O |H XCO LU->
SIZ < MLUZ to •=> 1— 1— Q-«
ac> «—

<

Owf* o Q -J QfZ Z«H
OJ 2: LU2<0C o O =) CHU •»-_

U.O D H II O — c«i r: LU«~» SCO
Q. z <— COLU > Q. o o -

LU > OCMZ LU LU oOi-4 z-^»
XUJ -j uj^Ooo CC -J A H-U- •z~*
»-x •o ZlMt- a. < zu. —*~4

*--»Q. LU hZ Z •-• a LULU t-m»
ST rsJ OLU<LU LU —

.

<—

i

M h- >—

a

oo<s:
OLU--LU Oq?« X <-4 LU »rf DO o«^o<r
cCOQX LU LUO *— *, m h- «—

•

—

«

"3*7W
U- ">.»- >—!--. «-».— > 3 X O LULU >—

i

Qh-Z-J
CO- «—

i

<r>|»-«ii. o to o— •-«# LU "• + o o LUX -< 1 p>i <0 1 LU
OJKNU. —

t

X— U_ F>l K »H»— O-H*-. z —»—

.

oC —•—

.

LUf- •nrj Ma* >ZQ
2:0*-O •K-. QOLU •> z •v^ » •»-» •*-« -—4 O •>r«4 t» 1 LUCOLUko
ooz -«:* LU ZO —

1

LU ^X . .^-— LU —«^> 1- -* + OIL —t— r-l'w Z<Q 1

oac it co It — 3a:^o II CO II II O II ^ X H CM X II *-* LU a 11^ II r\l -tN.Z-^
-a£ *:> az id LU 111-*'— i—

X

>— wX LU >—«<.• Z5 LU Ml >-^*T* t~ II -*:

COUJINIO i * mO ac -HII II z >^ XaC 11 II Z ^>Z< II

H-ct>-1- con z *<z o a. o + «.o— LU o~ O II
t^ ^LU o—o— a: OO!— CLo<io r-K~* m -.a:.-*. m LU ^V-4 -Hir»»-i 1- vC-l LU r—

.

H- Q 50>-4 (7»»-»0 Cu'X-JO
Q < ^ J^KJLUZ CtL -^'<•* •»» < •«« X >—

i

Z h-flC •m» —I-Q coz:lu^.
OCLULULU O— —•££>-• a Qf\|(\JOrri oc a-« 1— O'—o LUO OfMO^LUZ OOQtO

tOGC Q> zz < Q s QXXQX LU QX Q>0 C3 QXQXaCLU tOO 1-**-*

LUUJLULU LU LUh- -N z H- LUxxxx X'-LXcO X UJ LU OX
KH-ZSI- 3Qt-a s o O l-h-

in O o © moo O OLO#*##» -•#** *# s *• <t lT(*-»-» • -©*# * o^m*** » CO croouuuo uooouo ouo uuu uoo uouu

281





a*©^ rsj en *t tr» »o r» co a O^ c\j en %^ u^ >o r^ od c^o^ c^ cri >4- ir> xO^« o*o^ r^
ooCT>ooNcrc^o>oN 0' Oooooooooo^H^^^^«t-^'^^^^^f^c\jf\jfvjfNj<\j(Njc\j(Njrni^rnfnfrifnfn
<\j cvj <N cm cm cm cm <m cmfvi cm en enen enmm enmmm enm en enenm en enen <^ en en en ^n en en en en en en en en en en en rn en
0^0>0<4D^O-0-0>OsO-0^)'0-ONO^O^J-0>C' %Ct<3 sO-O vC^ -0*0*0*0 *OnO vOvO*0'0*0*0*0»0*0>0\0*0 ,0>0*0>0>0 >

U_LLU-U_U.U_U.U_U_U.U_XL^U_U.LLX^U_U_U_U-^XU.U.U-U_U-^U_U_a.Li_XU_U.LLU-U-U_U_I^U-u_U.U.^QQQQOQQQQQQQQQQQQQOQQQOOOQQOQOQQClQQQOOOQOQOQQOQQ
CO00CO COtOCO 1/1COCOCO 00CO CO COCO CO CO 1/1 CO CO to COCO COtOto (/I CO COCO CO COCOCO l/l CO 00CO COCO CO COCO COCOCO CO CO

UJ
CO
z
a
a
CO
UJ

en
cm
O

UJ

uj -»
_j in

O
a.
z
<
to

UJ
a~<

a i >-

i- i jj
cOtMQ

-*cO~*
II il II

-« oz
O I O II aL
-HCMeM—

o

a—a»-ujz
OcaocQalUJ

z
0£
< UJ
I X
o »-

w LO

s: a

UJ

UJ
z

a

o o
-« <\i

3
o
CO

CO co

CO CO

X

uuu

to
>

rvl

O

f\ii-i

I— co —

.

O-J-t m
«~Ocm r\j

0.3.0—
Z-* I

-*

Zm •>*£.-.

0«s.^ II -«
»-• II —

>

wiZ^-J IIsa +-
uj 2: in *«£«-«

sshOOZZ
ououjlu

H«»-<0
I o—~——I -J
ujujcoco

JCOCO

z*:

ftiz:
o
'-Il

>
il m

u-O
ZQ

-J-l-J-J -*

— <<<< o c —<-»

m uuuu w^c5 >^i£

O OOOO^ -*QhZZ
—• -.— r-r*-r,-r"- •zmr^-u-ujujw <MC\| • • • •— UJf\i •^~»>—
— —>—>-uj*-ujoo—oui *<<i
>h-ZZ-JO-JOujH--HOnJUJ3:

luiii— cca: • • # .-njO—' • il Xuj
2:^•-«x>»-••-•'-, •-r'•^o-> ,-' saz
>-•'— U.U.U.U- IIU.O >-•

ZJJZZtnjJl-
>-"-_J_J'-<— -*_|Z
u,u-«u.u.o<<o
mmUO-JhOuOU

I— I- -I -J -JZUJJJOm<«LLU.
uauuu

OUJ —
—.- cc
«UJ</>
ujs-ia:XC03Z
oct <s <_>•-"

iQj>a.z
ctJJJJJD

<<t<<<LUZ

UJ
CO
z
o
a.
CO
UJ
a:

a.

UJ
i-

— 3
a!
< UJ
X X

H-

w CO
01 h-
I- o
CO _J
u. a.
-i
a. uj

z
uj •—

Z h-

^- O
3 QC
O co
CC =>
CO 00

CO CO

in
m oo

282





j.xu.u.'xx'-i.ixxu.a.u.ij.u.u.u.u.uy.x^.u.Uw.'iu.u.^a.a.u.u.iXu.iU.u.iJ.u'a.u.iii'iqoqcoqqoqqqqqqqoodqqqqqcqqqqoqqqqqoooqqqqqdqcqqq
coco co t/>co coto co co co coco coco toc/icococococo</>co</icocococococococo<<<<<<<<<<<<<<<<<<<<<<<<<<!<<<<<<<<<<<<<<<<<<<<<<

o
o

o

in

o

CO
> -i-hO

m rn

* OO o* •

<* »- o
o *-< • «-»^»

t- 0.0 OZ
•» •> • -«

o —— ox
—Z^w o—
o«zz »z
r«u-Lijuj olu

— • -}—»w w^
+ ai •<< «t<
ZOrvjuU3: LU3
«— • II ><UJ><
Z"-« SQZSS
II U.O "-•

Zzm_l.jH-_l.J
»-••— -J_lZ-i-J
u.u,a<<a<<x
n»-Qououu

oa

I
u

a
z
<

<t
OLU

vO
CM
O

«t l—I M
LU-—
to
<zIO

a:
<
xo

0C
LUCO
-ja:
J3Z)Z

-i>U-Z

-J-J-JH-Q
<<<LUZ

UJ
-J<
CO LUO
•-. xz
z u.
h- X

kcx:
OtXI
COU.

CO
cOZ
*-<
act

o
z

*- a-
-J LU
a. tux

ZH-
LU "—

z »-u.
•-• z>a

o
adai
coo

CD cOH-
Z3 -•
CO

r\l •

O vt
** CM— O
> ^

o
o *

=5
O

coz

x<

**«•*
oouo

a. i

> ^
>»rgi-oo<
LU—<0 •

u_-«u.r\i
V. II II o
Z <M IIoo + —
Z w^.
QOhm
OQQ-Ol

a.
>

a

<
o
m
•

—.-.3
(m:\iuj
<«#^» #

hZS2
OZLLU-O
II •—x>z
— u.

»-i<<<Lt.
auuu"<

283





irv-or-
cococo
rococo
0*00
ILU-U.OQQ
oooooo
<t<<

coc^o
cocoes
CO CO CO

U.U.U.ODQ
oooo to<<<

^cMro>tir>
s o* c^o^ cr

coco rococo
\Q ^j ^o >o -G

U.U.U.IJLU.QQOQO
OOOOtOOOOO

•O h" COOO—< CM f*>

ro rocom «d- «*-.*• >t
4j o ^o >o O «0 >£) -C

U-lLliHiLiL-u.DOQQOQQQ
oooooooo07000000<<<<<<<<

oooo

U.U.U.U.QQQQ
ooooOOOO

ooo>o«-»
OOr-«.-l
********

U.U.U.U.QQQQ
oooooooo

cm ro«* ir\ *oN oo o>

«fr^*4"

U.U.U.QQQ
oo oooo<«

**********

U-U-U-U-u.QQOQO
oooo oo oooo

0—«C\J
CMCM CM
<****
«C*0*G
U.U.LLQQQ
oooooo
<<<

ro**m*or«-co
r\j cm cm cm cm cm
************
•O vO >C ^C 1 -O o
U.U.U.XU.U.QQQQQQ
oo«ooooooooo

cjtO^cm
cmcOcOco
********

U.U.U.U.QQQQ
OOOO00 00<<<<

z UJ
LU 00
h- Z
OO o
> a.
00 00

UJ
LU ac
X •

h- UJ
-i

o
II

U, a. z
a z

<
UJ
00

LUCO
OOO

uu 00 z <00
00 o oxz K <•"» a
c >—< ^ OO UJZ
a. Z CNJ UJ IUJ
00 3 o a: t-I
at —

«

H-
CL UJ

X z
0.
UJ

oc;

OO
UJ K UJ 1- U.Z
-I oo O 00 <
Q. UJ z CD •> i-
X O —

>

Z M» ac a. »
*m < -J Q >-• \r\ a UJ-4
Z 00 < -J Q f\l OA

«» o > O -J o UJ xz
z <* h- X O f-4 -J UJ
> h- —

•

Q X •^ 0L z
» _J Z UJ OO <* 00 z LUUJ

Ml LL 3 > • c* ~* z > <. zx
a. •i <Z O —

>

o 00 OS
«-• Z UJ -to h-~» «. z »
H- V- X lij»— O^ CO z -^ 1- LULU

O — a u H- QK UJ«— o in »-• C0O0
f\i —

.

-j —

»

z < >CQ i o CNJ z z
*H a. > u. oo U-i_J —. o 3 -JO

o — » 1—

t

UJ XO U.Q —

>

Q r-l a: -JO.
»- z _j X «• K HO OZ -^ UJ *0 o »- N-OO

> -j » O —1 < <«> —1 — H z 3:uj
o — < a: UJ a 00< (£ < UJ > O 1^ a!o o o < 00 Z QU hM » CO UJ o z
—. —

<

MM i z O _J «•» ***» "V < "N. > a. couj
^«0(S ** o a. O ouj —

<

<vvf QL _) oo >* t>-j
•CMO • »* 00 x> «- •«» K- -I M >* CM OOQ.
aro-j a •* a: UJ »—* •M UJ< o UJ 3 CM o xz
UI*-4< uu ec Z CC 00 »si X > X Q. UJ »-» O H <
• ••» •LUQO0 UJ —j Oa: H hit CO H- Z X f-4 —

'

•» U.00 •

UJCO iHZjZQi z h- V-O ZD a <t »-* h- • ^ o —4

—1 It OOhCOUJOZ * =5 oo on oo *x oo "X • • »-< UJ II »-
«t"-»CM •O<f00O>-* >- O UJUJ ^z *-*</) i—

•

OJ o • •O 11 • X Z UJ»-i II

O II II 2-J>->U.Z 3 of >a: oo>-« UJ Z z M II OO II 5iO h« OZ
oom-*'-U. cc a CO z 5 ID a i» a >—

•

t- ;i II < II o JO z
-IHl-fVjMjJJJD c£ o : uj UJ.J a: -J 2C O0 z -J viz X(~tO-» UJ m <r CO
—» «»-—JJJJKQ 00 O0 NI z< h< X -J s < <»-i<-» x: >- >UJ o
iiazzu. <*<•< <uiz 3 r t— i-tUJ o> a Z) a fcH -IXZUJO— o a X O0
HQ»MOUOU0tUJ 00 00 QaC > o a. o K- i<XX 2ivj 0. Q It- X

—

«

lucs: COUJ z •—

<

z oX IO <X »-» Z a <U-
h- >-u_ r h- s *-< o UJO

m O
f^ CM #***** * *«•*# * * # #*•* on* »» *»•»•«*

uuuuuu uouu uuu ouo ooo oooo

284





comm

LLLLLLQQD
OOCOOO

>©r*»co
ro en en

LLLLLLQQQ
OOCOOO

LLLLLLULLLQQQQO
00 if) OOCOCO

**>*• -4- *t-

LLLLLLLLOOOQ
OO 0000to<<<<

COOO-4

LLLLLLLLQQQQ
COCO goCO<<«

LLLLLLQQO
oo coco<«

«4* .$•«***• >4-

•O -O ^o<> o
XLLLLLLLLQOQQQ
CO 00O0 00oo<<<<<

IL LLLLLLQQQO
co oo oooo<<<<

LLLLLLLLLLOOQDD
00COCO CO CO<<<<<

LLLLLLQQQ
COCOCO
<<<

<\im<d-m

LLLLLLLLQQQQ
COCOCO CO<<<<

>CNC0J>O
r-r-r-f'-co

LLLLLLLL'XQQQQQ
COCOCO00 CO<<<<<

Q
Z
cC
uu

•

Q
cvjcr:

wLU
LU Ol-
> •>

LU X •
«—

•

Q£ xa
X m> • o •X
o *- o LL —.UJ
< 3 ii ^r«j

• O. < LU -4
o z »- *- M CO •^ » z

LU 3 _) zz Z z CQr>J o
II LU O LU oo o a COLL M

CO w Q a: a: ac a. -O 00 ^
z oo «•» *-*-ir>tr* i— CO -»—I «- rsj

CO CO CO cC JJ^H _j LU o-< o -^
3 < <t LU LLLL 1 1 LL CC (Mp4 • LU X
oo X II LL *#QQ » o—>- QC
X X LL t->-zz Z > —-4<a a. LL
»» LU < •-* 33LULU LU o ^'-<CO o
o *- z Q a.CL*—*+ Q z ^z »o LU
• < X • l-h- II II Z LU ->aicc -J LUa «« I- —m H- CO133—

»

•» 3 • CO »>ZLL CO Q
UJ * 00 X O ffioamm Z OfQ —

o

3 3
• *m. W < • II II CN<N 3 LULU »>o » » O H-
z *: M > z *-% o*»oo Z CCK —OvJOOl— Q k^
t- •^ # Q X - >-zz~*~+ Z LL> -40QCOISI Z
u r>l «» < • 00 »w«l»<» «-» _J _|-d(VIK-U. O0 o
z * ^ LU H < Q»~«00»-«CO > LU< —^ MJD >- <
LL —

.

W *- o -J o»>> o IZ <a.<a:x Z z
•—» ^ CO <« CO •XX z h-<r \>KU. • LU
• -^ + v: ~<r i OOhO^I o a: lu o •-« a
Q < - i < -ZI- r-irj • • • • IX COO i-v»X *«— O zZ -• I

-«30-« DX3H+ .0000 LL LUZ OOl-M i-^ —4 <
<Z -4K ^a-H^ LL Q.# Q.3<K LULULULU l-»- >'JJ » LUOO LL •M
•co •Di- •*- • N4 t-HhflihO • • • • LU 3LU coao-oooo LL l.^ow. LU

--<3C\Ja.3 •-43«^rsl 30DI-J *ZZZZ Z O.CO <LL »-^Z+ + LU -1^^ 00
•OOH ZO.OII O il ii LU o •ODUJ<HI-l-l- >-# z NSX#UJOO a II

—--.LU <
-X^^ZII ii II :>£— LU «—

1 1 <-CQHJOOU H- Oc* XJOO o *J<C03 X
O II li nH k iiSZ CO COc^CO || II -1ZZZZZ 3 U)LU ZZ00LU< • • II II Z a.
•h-Oh II 303m I It CO LU COK< UJ U. LL LL U. 0£ a 1- oo# _J>0-4 LU 0-.~s"«23 -4^— a.<Na.f\jr\iQ o < LL «J CO 1—C *«•»-• <~4 i-«3 d >-J ZZ-JCL'-* II M X rv^^h- LU

*-a. Q.-»K- H- -«z h- wU-w<_J^.^w^-^f-Q CO o>-^ ZZ<Z30UJ h- ^^-z: »—
U.ZOZ'-3030— LU LL •-« LL _J LU LL LL LL LL LL LUZ 3 Zd. QOLUOOQiZ O<C0O 3
» II IIQ •-• .VIOQOQ ivj •-• H mOm^OmmmmmC^UJ CO a OOoCOUJMQ LU a<ioo o.

00
LU
1- o

LULU

LLH-
<
z

z
oo

O o in r» OCO o o
-4 rsl <»J * -**<N mf*> o* #** <NJ* »•

ouu uuuu ooo oo

285





—*cmm -4- in >o h» on <r»o .-t cmm %t ino r*- co
oo 00 oo qocc oo co oo ooo o> c* cr o^ s O" <7< s

>f >a- «* >t^ •* >$ >* sf «4- >J- v± >t >* «t >fr •<* >t

LULUIULULULULULULULULULUU.LUU.LULULUQQQQQOQDQQQDQQQOQO
toootooototoOOOOOOOOOOtOOOtoOOtOtOtO

o <-«c\j ro -4-mo r*- oooo *-* cmm <fm >o h- oo t>o —» <mm •«*•m >o r- oo
tT OOOOOOOOOO-* -4 <-* r-» i-i—* —» »-i—< )-t CM CM CM CM rvj CMcm (\J f\)

•d- in inin in inm in inmmin if\ inm lc.min inm tnmm in ;n in inin in in

U. U. U. U. UL U. U. U. U. U_ U. ULU. UL U. U. U. U. U. U. U. U. IL U. U. U. U. UL U. U.QCaQQOQQQQQQOOQQQQOQQOQQOQOQQQ
1/7to XT)CO 00CO 00 00OO CO OOOO OO tO 00 tO I/) CO toto tooo coCO to OO toooooto

M̂
X
u.
o
OO
C£ «•

*m a -j
M h- +
«-» O *
X

u. h- a.
u. a >

• o cc co 110* o «• —
CM CC 1- p^ ct CM
O o < 1 LU +
~4 K z z + *»-
^ < taM «« «~ «*
in c£. a. sr -» ao
>o-* LU X a » a: •>« >.t9
cm-» x LU z r>l »sl l»g ^<
o>< 3 l«sl LU "X m> x^ OO
mi- z >* a «<k LU X oca:
i-4 UJ «» O z z «-» rvlrvl

>4*X LU a LU ct: LU M • •

•-*»- X a: X INI •«> ct •_• act
• » 1— fsi y- •0 2: X -.(-. X LULUmo •x -»z 0: -1 LU M-J t •

*Ct u. —a: LL ZQC a O LULU LU >>-
—»»sl o Zlil o —.LU u. X 3 O* O • •

,-«w <*h <ti- V- X— OQ
in 1 X LU 3! 00 + LU z< + -J — —TJ ai Z^"
CM*-J r> :d—coo. 3 UJwI- -t* m z O0 + 00 <<x
O—CL -1 Z-«wO -J QXO z N. CO.* < • • »
~«I-Z < Z 1 XI- < Z-JC0 >— 0. <r <— X oav • •

-<o > *2-<0 > cxo U- O X QX c Diet'—x in in
—(QQ • • -•—>ai rvjSlQ^ H- o> rslfslfMX CM CM
II J-OO LU II •* Xu_UJ LU II OU.LU z O LU II !l LU • »Z II LUC »0 •

^t-LCL II U X z-jkj ii n X ZQH 3 ta4 CC X ^^» X arrs<t—.^—1 -*
ii xcuh- K inJOCLZ 1- II h-Z LL 1- rsi<M V- «-.—LULUI—CMZ !l 11 11 11 Z

o<ujoo O II II o«— OQOm M* II + + »^<N • •< + *-!-•>**-.—.Qt
sOH-OH-OQ LU ^CUXl— H- LU ms: co i— »vl IVI LU ** LU —»•—XXQ* c_ -< CM—* CMX
IUUOO H- X0£OZ K- oiOZ «^ LU h- .»«-» h- CDO—^- 1! —.2^--..—l-QOI II acac 3 OtULUCtQ D OLUOiO X O 3 XX 3 II || LULUXCLOO-OuXXLUZ

Q»-fNlU.UL a.
x
o
u

QinIH-LLO

OO

QI-U-o

LU

X o_

O
O

» a
X

X >>-».-«X>O>>>»>• sc iu

m O m O
* cm •*#* >t»** in*-*-* ##** in-*** ^O
o ouu oou uuu uouu uoo

286





c^o—< f\jfo>f t* vO r-oo cro -*c\i ro^tn *o ^co c*o —*^Jm^m >o r-«o o*o »-«mm^ ino r— oo cro «-• csjon-^-invO
(Nf^ rn (^ rn (^ ro (<i (rirn cr^ >i"<f^ st <^ Nt ^v^ >tin u^ iri tnin in^u^^ u^ vO >o >0 >0^
inin in in tnin in in in in in in inin in inm in inin inin in inmm in in ininm in in in in in inin in in in in in in inin in tn

U.U.U-U»U.U»U-U.U-U-lJ-U.U,li~U_U_U.iJ»U.U.U-U.U.U»tt-U_U.U»U.^QQQQQQOQQDQOQQQQOOQQOQQOQQaQQQQQQQOQQQOQQQQQQQQD
OOto </) tO to 00OOOO COCO 00 00 OOt/) CO l/} 1/1 1/) to OO «/)CO I/)V) I/)00to 1/100CO OO oOOOOOCOOOOOtOOOOOi/)OOoOCOOOtOOOOO«:<<«<<<<<<«<<<<<<«<<«<<<<<<«<<<<<<£«<<*<<<<

K4

X r- f- r» i*-

m -^ -» • • *m —• • •

•• Q- 0.0 o a ao o
* at uj-< -4 UJ LU~4 -4

> Q- CLU. tO- Q. Q.LL u.
a: > >- * li — >- > •• i
< -»»-—>-. m ,|_-.1~- *
z • |BH • •* >^>-« •>-«

»-« >t«-^W •w^-w
o— •O. *O.M fNl luq. iaa a.
<- uj^-orh- Zh-ari-
Zlvl zi-uji— - * •^UJW— m •—
<—

.

•CC *CL • m — oc «ai •» m fO
- - «-»! <«-»! <f«- P- m>-»-»i-«^. f- •—

<

»aC m m • • » in • • »
X » •» » »o O >—< — » »o o •
CO INI —

i

•^-»*-»-»«^ 1-4 *•

•>• w-^u. u, Q^-w>tU. UL to
» • o » ~» »—

»

Qi »0 * *—• •»<-

*

o
fsIX oc-*o.-*» « • fVj—IQl^4» - • » et
. m M II OC II | isl rvj _i ii (nj it I a. a. UJ
» «• -J-JINJTN. O-J-Jn-v fvl

X- a -j *• • a o +• «»

-o<t-» a. »a * •> • • —a > •> » *m J
•h-O •-» a.— NJ f\| r>4 f\J M Q— «—»Q.rsjO..*vi Q <
- air- Q-> •-3 < < m 2-5QC-3 < < 1^ UJ
-JX -

UJ-

2 met - » «• m «^ »^ » •» •» •>

—

'

II

QC

• •— *-— •> •> —

i

• •— •— •• •> -^u-nj
(X. -II »-* »0 •Of-rvir-rvl it Hf\)OMONQ.Mi. *-Ow
• X— + rgc£(\ja: « • —

>

4. •a: *a: . • i—

•

to oo
»m •• «• «inJ »;sio» o» m -•UirsJOfNlO- O- i-a:i-
X »M mixuo-J—

<

•—^ » Q. m^_iuj-j—< »>-4 •> •> OUJO
in- hh ZOUJOlLMLN CvJ—

•

•> «a ioilmln 0. OCDO
•MNjw —

< too «0l • • *. • >-«(M H^-»Q_—fcQ. «. (i •> • >^ ofS-aC

ujoo
ocuj
Ooo v.
U.Z a.
ujo a
too. I
oo rg

3uj •
ujo: "N.Q.

>u. m mx
uja •» Xf\j

-ioi o f\J »
J 13 N *Nfs4— <CCZ «- Q.O —

z a»-H o inix oO u.u_>- a: "—cm r«-

0£ O I- N •• •• ••

K COO -J SN ^
_j ozj o ace ii

u- ZOO. a-li —
^« !-»»-• »m-Hrg *
<\j -»— UJ -»«—>* * ISl-

cl oo<x >fra.a. «-"
k- mu>- *->-i-« w<i » • »•«««»« o- o «-»< ^-.mwm-«*» o« o «-» m3m
_J -JO tOH- »X O-^rvJ •—» om m -* -4 moo » » # t-« -* 2
U. -JX I— QiV.PsI WN.CD- XCVJOOC •— •— U_ U. — rOCvJ Ct »-i-»i-i-» U. U_ — P* -*» —

< t— 0<-•^4'N» c\j »o »>AO-JNMvttH(fl » « (\i » *tsg>— sO—»m •• * rviO O ••^
UJ 0»-» O la OX-^X ~~4 »-J—OwOn» rvl- "4XHJQO OCL- Cw» O**—^X-^
z toot:3 Qez-^^-i— -h^ »-m- »^oo-<o-h i <-4-(hoo£<^oh i ^ •»n%-^o-<
•-• ujuj i-«o >n>—'-*Z ^wO'—O'O ii aoi »oi •• >«*« uj •>—•

ii a.fsi *oc •>• •>»• uj »%o*n, »(%< »
h- H-i-xJcS •-•fslQ<Z'—>0 *- X— »-« II r«J»OiN|<0«— -^—. O^O »m ii _J>0ivJvO^* «- DO*.«-vO«-vO
o •-• z zoo»-«*-»i-iu-^>- j-oe OL-j-'-j-^Ht »— z*-»i— a,a-«-_i'—»— »- z^-» h—»*-<—
O a£Q~^ QZ uj<uj<- ujOUJOujOuj<tNi<ivii^uj<ouja.ujOuj<Q.<Q. ,-,UJUj<tu<ttu
a£ 22Q s:uj<< j-ji—ihs »i~^a.a>-a.»—z- s: i-^zrvio.'-H-a.f-z- z i— ;— i-zi—2h-
co <jj Z2iK^--J-J"*ai»-*a:x>-« >—•-«—»— ex: »oi z^-»aC > «w*^a: »oi ZxN»-aii~»QCi~t
3 M uj o«-*<<<<ac:oe£a>ocx:oH-u.a:u.a:oxa Oca:ooi—ita:u.a:axo aoictaccaa:
00 QiUJO UQQQ003IX311. «3Q»-Hi3:M2U.'nu.« ojKU.O **** 31•~t34LfOUv» U22U.2U.2

I—JO •-* ,^^4,.^-H ^ _( _j _<

JCo£
u.aa rvi co

o o

287

ro * og m >0 r«- o
O o o -I o o o o —4
—4 —

*

-H' tH -^ -4 CNJ »h -^





r^cooN o--«cNrnN^tnvor~cocro^(r»^^vo^coc^o^rvjroN^^
^NNfl0a50000 0000C0C0c0fl00>0>O^(>0sl>0^CrOOOOOOOOOO-HH^ 1^F4^ 1-tH-*.-H<\Jf\Jf\ICN<\ir\l
inir\inir>ir\int^i^u^^if>u^i^u^u^u^inu^u%i^u^>o^*oo^>o>o>£>^

U- U»X U.XXXX U_XX U_ U_XXX LLULX U.XXXXXX U-X U_X U_ UL U- LL U. U-XXXXXX U.XXXX U.DQCQQDQQOQOQQOOQQDQQQQDQQQOQOQQOOOQQQQQQQQQQOQQQ
oo oooooo oooo oo tooo oooo oo oo to oo oo toto oo oo tooo tooo oOuo to oo oooo to oo oo oo oo oooooooooototoootooooooooo<<<<<<<<<<!<<<«<«*.<<<<<<<<<<i<<r<<<«<<<<<<«<<t<«<

en •»

o o o o
X -s* *> %* \*>

O •» •• •> •>

<t ~4 t-4 —

«

—*

UJ II II II II

z ** *° •* •*

-> ac -j -> s-3 s:
OO <- 3 — — r>— =>
UJ UJ Z UJ LU ZUJ Z
-J J •-« -J «J •-•-) i-*

CO H- » I- H- ««h- »
<* -* -^ ~« — —4k—

l

—J

-I »— If »

—

h- II H- II

X j» — * » -~~ -i
k 2: n z — 2: -92: -9

005? ~ Z UJ 2 w Z liiZ UJ
LLiS O ~ -J •-• UJ •-• _ji— _J
»—< >*•»—»-• *» -J .—»!»««»-
»~<Qf W > >. H- > >»— >>• Ml> > 1-4

UJCE.O 'JJ •—'—<— <—• 1—i i— •—• •—i I— 1—• •—• H-
.J IX _J •> » l-l—» «. - \-m m •> »-t •» •» NX
CO 00 h- X X —.^XZ X *-« XX —X X —

Z • *• X <.u_IH— NX •—• i-h <I<—«3 •-* «» nx nx t-x •—

t

• — *-t —*•- —H JJO I- — —O Z •— — <-« — «- — —

•

•mx-iXN «Mn>-i— co_j i-tuj—c^touu-^^.—.!^»oioouj(M< -«.a:oouj—<«^actouj—lot
X-MO-^O—iX^IvO^ LU<a. QO>cQQO »0 »>fflQO O>fflOOO>c0QO>Q
o-<(M f^-H^-i !-»»-i z-j zooo<o-*xo-*o<a-*x oo<o-^oo<0'HOZ
rg »--.no-— »<m *- »^< •-• uj oz^u>i: •-*•-« 11 o>z *'-«r\j«-»vj>2: *^o>2: *ouj
--.vo — o-.nO-— •*- h-uj2* >->z xlijozno- «^ujozNO'-fNi *aia2vo •ujazvoujoo
H"*-h- I—— I—'-f-mi-z 32h 00<csjq:2:<—*-r\J luZ<>-h- I f\Ja:Z<—cmo:2:<—oil—

Z

<UJ<UJ<UJ<tUJ<'—4 a: GmX Z •*» ^4^O UJ<>« UJw UJ c£ShSKZI-SI-SQZD a:h- UJ-JQ_»_l-IW-ZQ-t J«J-Jf-Z»-<Q J-J-JI-Q-JJ-JH--J-JZ)
a:^io£:«-«G^'^ai-iQ:<Q6:H-Q cqisuj. z_i<«j-J-j«-»oc< -j_j_jH-.a: 11 <_j-i_i>-<< -i-j_jh»j_jh-q
Oc^oocao^actioujaujz 3oi »-«<iuj<<<a;aijjo<<<aco>uJ<<<a£Lu<<<ct:<<ujz
u.3u-2u.3u.2u,c2:u,c!iLu oocth* ouc£ooo2u-cr:Qooo3u.>-ia:oou3a:ooo3uoa:uj

CO
IDU.

«l «1 \t N lA vO tOO i-H CM
-»-«-» -^ ^ -* o 00
_, -I -4 -* ^ -< •»•** -^ ~4_4

ouu

* 00
•• CC
00 *-*

CC <-» <t
t»M m CL
<J nx
Q. UJ

a • •

OH 00 a.
UJ UJ —

•

«*
M _i X CO

UJ • z
X a -J CNJ a;
UJ Q. m* 3
-J -j SL u. —
a. < O • UJ
2: UJ O • oC
a QC ••

u »U- z Z
-U-V<> »-* UJ

u-mc < X
o»- 00a: N-

00a: 1—ujz
oiH-ujOcoocx: UJ
ujocqozc^uj
cQ02TcCZ)»->- <
2Toir)i-«Z_l-J a.3mZ • U.NX 00

288





APPENDIX I: SOURCE DECK EOR ASDF COMMAND: HRD$CPY

•-i cmm >* lo so r- oo cr>o
ooooooooo-*OOOOOOOOOO
U. U_ LL U- U- LL LL LL LL U.QQQOQQQQQQ
to co totococoto cotoco<<<<<<<<<<

—« (\jm >fm >o r-oo c>o—«njm -4" in *o r- oo

OOOOOOOOOOoooooooo
h- r» r* t»- r- r» r- r- r» r*- »*»r- r«- r*» f- h- f- r«-

u. u. u. u. u. u. u. u. u. u_ u.u. ll u. u. u: u. u.QDQCOQOQQQOODQQDQO
COCO totoCO CO COCOVIto COCO to CO CO COto CO

<ro—«<\j<r^irs

ooooooo
U.LLLLU.LLLLU.OQQQQQQ
COCO toto CO CO CO

p<*)com (""")»$

ooooo
LLU-LLLLLLooooo
COto to COto<<<<<

.—iCNlfO

ooo
r-r^r-
LLU-LLooo
tococo<<<

ooooo
LLLLLLLLLLOOOOO
coco tototo<<<<<

C\]

o LU
-4 -J
-M '—

•

CO
Q

UL

s: LU
**•* -»>- X
* * o • »-

* * CM—
# * OO X
* # ^C\J o
* > * —

O

or
* Q. # Z-* u.
tt o * aiw to
* «* #0C »* z o
* O #o 0. »^ or
« ec *oC «-» LU < LU
tt X #a: •O •» -J o isi -J
* *lu C\J— —

»

<f
» *•>-, O^O u. *-» or o to
* •• * » -*C\J tn LU z 3
# Q *— —

O

LU •k H- -^ < •<
# Z *m-»co-< X pH -1 ^t o
•* < * »^>w— »— II i—

•

» CO CO CO
» X a-©-* x-« "5 LL r-4 LU K K CO
# X #C\I--,*>.•. u. « II -J Z Z —
# a 4-0- ~- a -•» o t-^ a LU LU
* o *a \£ » •• a "9 Z •> a — — or
* *or CM *"»««H QC LL > < —

»

O o LU
* Ul- #IN|--O^O I LU u. i—i N4 LU «-4 1—

1

»-

* CS * It—l^^CVJ •• M o *-*• •> •^ X LL -^ LL mm -j
* to #0-^-'0«0 o CO CO 1- LL QC U. QC i—

i

* < *0L«— •—«—«Lf\ O LU aL LU H- Z — •» LU LU LU LU u.
"K1 * -<>—rsj H- -J nj— 3 a o z LL z a a o Q
tt oH # — 0. » CO -ICO -J O QC-»0 O o o QC o QC LU
# a •»«4-s.-v.i-co CO <t a i < oC >-cocr: OC o O X
* u. * —a; co o >— Q.f\J > *^-»_J •>- LU i— .«•» 2» M ^ -
* •frCOH'.J-N.fN) o w<-4 «-f\jLL.(\4«J -1 -J ^ »—

4

OC •—^
* ^ fcl-OOOfw z a o u. co — —lU. co LL •«- < + *» CO + LL
* o H-OO.LUI— < o a: f\j-»in K «—^—U-*- < w < war CO war i—

•

* LU •frOCOXaCUJ CNJ (SI *o » O -4 »fM ».CO t- rvj v^LU QCLU
* O •*eC<"-«LLcO < •» -J ^ox a OXOXCO QC LU COO LU coo LU
# •M-*-«

,s^ ,v.a:^ F-4 a II -«-< or ^4<-»—^-H<t < H- X 3QC X 3QC LU
# LU * or II LU II • • a. <-* KW »-4 ••«» •>- II _J H- too >- COO CO
* O *zzzzuJa: r>J iJOO Ln»- iTM—LT\|—

Z

i— LL <z COZ
* a: *oaoo <cvj t-« II II LU o*-< LU *-<^.<o 3 LU II LU II O
* 3 *2:s:x5:-iluii -J LO-»-* X IMQS X OXOSQC a -J 1— JZ »- -JX 1—
# a *ZSS£JZO < 5^5«£ J— <Oi f- <0C<0C>- -J < -JLU < -13
* to *OQQO<hQ •-» Ow^- oluo LUQLUO-J i— < QC <o OC <z iC
* uouuujj 1- o<co Q OOTUL o QCU.CCU.LL ^ O LU uz LU oz o
* * M < < H"» z z LU
* * z LU LU or LU LU X
* * »-* Ct o ec »-^ CM 0. o o o
* # oo O O#**** »*-N LTV-*** c\j~«# *«• ~< -4 »** *!*« *##uuuuu <JUO OOO OOO OOO WU^J ooo oo

289





oooooooooooooooooooooooooooooooooooooooooooooooo
U- LL LL UL U_LL U- U- U_LL U_ LL LL LL U- LL U_ LL LL LL LL LL LL LL LL LL LL U_ U. U_ U. U- LL LL LL LL U_ LL LL LL LL LL UL LL LL U- U.LLQQOOQQQOQQQQQDQQOQOQQOQQQQQQQDQQQQQQQQQQOQQQQOOQ
co t/»to cocococot/i coco cocococococococo cocococococo cocococococococoes<<<<<<<<<<<<<<<<<<<<<<<<<<<<:<<<<<<<<<<<<<<<<<<<<

CO

Ul
H-
<
zM
X
cc
Ul z
H- UJ

CO
X Z
<
a: _J
o <
o 3
a: ar z
a. UJ

^^
o

CO
i o

Z
UJ z

— o
ar

-j z Q o «»» z —• LU
< Z >—

<

- 10 H- M
CO CO •» MM «-» <••» H- -1 LL -J
10 UJ X K ^- t- o CL CL— Q
< a 3 -J _i -1 z X ar XL- z
O a z

z UJ UJ
CL

—X
a. CL

X LL
3
Z

LU
LL za.

<
—

H

X •w CO CO Z3 10 3 » CO -X co
roo 3 *- z z OZ z Z ar Z z Z3 UJOZ z CO o o QC * LU » •> LU 'J> < OZ -i
—

•

z 3 a. CL »-CO co z z LL ai oC Qi • o
»cO -5 co UJ CO JK z o CJ> CO h H- t-Z CL
vO"* LL a UJ CO UJ u-a. a CC a: z -J -JO
•M »* < ar Z ar •co a. »- K < u. UJ u_ar X
uiar «* o mm x> CO -J -J ar •> X »H- H-
H-LUCL CO -1 UJ z a. z > oim LU LL LL t- ar f- ar-J *—

mHO H- -J -j o CO o u o •» an » UJ •> < <LL 3
tfjH Z < Q. QC LU cc z Zco co CO CO UJ LU u, UJ » mm
3:-'co UJ o X >- QC »— LU »»- LU H- 2 t— X z o za LU »-

»*ll— t—

•

-• < _» -I 10 XQ. —1 CL o CL H- *H —a —1 -1
z z u z co LL CL u_ o IO»-« Q- <H CL CO _l UJ -j _j CI CL
LU- UJ M UJ •» Ul » LU Z> X >• CO > U_ « Q > •> »r X
Q »Q u. Q H» O h- ~4 cd Z«-i < 1-4 LU »—

«

o ro 10 >*•* ta* 10
z-~-z u. Z i~* ** CO «•» LL —'—« CO W cC >>• w - *~** o z <
•s. • UJ • Z UJ UJ >H- CL CL Ul LL H4 LLLL •«•> - XK—K o UJ 10 CO LU CO Ul o_j h- X CL K CO or z arar H- ar < 3OOO o z z I z X 2a >—

<

H4 UJ co < f- o t-t- >-« o a Z
• —4 • • LU a. »-» a. K Oa Z H- H h- X H- < t-t- Z K- -
S-—

X

UJ X X CO CO a: a: 3 _) CO -1 a _J s: _J-i 3 Z LU 10
10I-.3 X 10 H- ar UJ ar Ul u-a CL a CL CLCL 10 X o
z<.z 1- Z 1— t- Ul LU LU LU LU k-
ZSLZ Z LU _i < -J < -j-i X —1 X _i X -J X -j -j X -1 ~ia.
~SC<~ J- w 1- ~J -J -J -J -j -j H- _f H _i t- —1 H> -j -j H- J h- JOQ
CLOU. co u. 10 < 10 < 10 << < < <T << < 10 <»-z
H-iLL«-t 3

"9

Q
•-* a

X
o

o O
—1
<

O U
-J
<

uu
O
-J

o H-
O
_J

o
o
-1

U H-
o
-J

oo
O
-J

o a
3

OCOUJ

O
< o o o a CL CL a CL a
*»* ##* •**» #** #*# #** ** *** **# #*•»

o ouo uuo ^j^ju oou uu^j uuo ouo uuo u<~n-i uu<~y

290





r-<D<>o^<Nro^in>o^co<>o^rg<^>*-u^vo^a30^o^<\irn^inM3r^ooa»o^rvj(^>t^^^coao^rvjro^

u. u. u_ a. u. u. u. a. u. u. uu u_ U. u_ u. u_ u. u. u. u. u. u. u. ll u.ll u. ll u. u. u. u- u. u. u. u» u_ ll ll. ul ll ll u. a. u.LLILU.QOGQOOQOQQQQQQQQOOOOQQDOOQQQQOQQQQOQQQDQQQQQQQQQ
OOCrtCOt/100000000COUOOOoOOOCOOOOOOOOOOOCOoOOOoOU>OOoOOOOOOOCOOQoOOOl/iOOOOUOOOOOt^

Q
z
HI

sO CO
f\J H
o II

H *
«» »
CO _

00
UJ

-J
<
•>

-J

o
—

>

CM-*
o>o
•H)(\J

UJ**H
*a
>o •

—o
COH

1—4

a.
*

>
•>

*^

<\| » *H
O—CO^H* • 00

Z < >*- II WHO o
LU-* o 2: QgO(\JH- z
a-* —

«

•»> Z>uj tart

Z-* QC *» —4 UJ »fOO Q —

»

•MM> UJ >o - ». h-» »»o < -4-

53 CO «* s:oo f\J-» o -»^C0— UJ <-i

!D * < X>UJ OvO —

»

—*«* ••-< X »4

Z— »- Z<-0 hc\j * •HO • •>

Z~< -J z —

o

«-• oxmct UJ -H
wH UJ LUO HH H UJ »UJU-f o II

*-«- Q z 11 >«•«. i
•— <\J • o < H

00<tZ h< r> ^-00 O.v0 -5 -J^ ••-> z a. •—

»

r3-N.Z5<Q. 1 t~ z UJ >»><\4 w • »-> J") • Q XH
"O0f:z>-0'-»_l t-> t-x on O-O + QS!hQ <t UJ H<
Ql-Z-Jh- 1 UJ => r> I**. .-4 CM o z— *z UJ X -^
<0 J UJcorvjQ a Ooo r>car—o CO vO <—x< — X H- •S.— -*H-»
>ZOH"<M m 0-UJX-H hOvO#o »»i-c\j • m-» XO-^^HQO

ujcoujh «""WW » UJ <S)X sac » •«z •—«• + coo^co o—* UJ 00 io^o *o
Z<Q 1 -<COH z z l-UJ hU.Zh hQh^OhhOh hi z H- -*~4lZ-4X-4
h%»Zh II II II UJ H z>- >*v.O II -• II < II | UJ • »H *UJ »H 04 z *V fcr-l »—< »
H* II ~4t-*—^ •Q f- H_l •-«j i hUJ--5Hcoo«0'-*arZ3vO'— h- H XsO»-»vO*-0
3Z< II h ozz 3 OC-" ZZ.oO «J X ^.Hiil^hUJZwHZ r> Ol HwH-wH-w
OOHCLO 1 O II II X o O.U. OOZOIIO i3 II II •llK «*-uj<ci o Q. UJ<UJ<UJ
ccS-JOh^cm— s:d a: srsoKN—«tJ^OQHt-SHt-l-5:D a: <(-Sf-5IH-
COSIUJI- ** *X»*-Q CD 2ZUJ srr -j -J UJZ'-HOiwZHOiH.O CO o \—i-*C£>-*CX*—
3aaooo«-o—zaiz 3 ^x QOmO*0<OCOUJU-C£OU.OQ£OUJZ 3 z <aooioc£
oOO »»«•"*Q 03Q CC zo:uj CO z»- UUQQZQOQHHH3li.H02U.OCuu 00 Q Q3U.2U-2

h~ <
=>U- UJ
oo -r m X O -^

o o1 O o o-^o o oH CsJ i UOUO
^ >*->t-^ * * * H Huuo

291





«*«* •>*• >4" **minmm inm inmmmo vo <, »o -o -o vo >o ^o -o r- i*- r» h>f- r- r^ h- f- f- co oo co oo co co co cocococro^c*

r^r^r^r^r^r^r^^r^f^f^^^r-h-f^r-h-^r^r-i^r^r^t^r-r^r-r^r^r^r-r^r-r^i^^r^^^
U.UL U. U- LL U. U- U- UL UL LL IL LL LL LL LL LL U_ LL LL U- LL LL U- LLIL LL LL LLUL LL LL LL LL LL U- U_ LL LL LL LL LL LL LL LL LLLLLLQQQQQOQDQQQQQQQQQQQQQQQQQQQOOQQQQQQQQQQDQOOQOQQD
OOoOOOOOoOOOoOOOOOCOOOOOOOOOOOoOOOOOoOOOoOOOOOOOOOoOOOOOOOOOOOOOOOOOOOOOOOoOOOtOOOOOoOOOOOoOO^

X

UJ
oo
Z
O
a.
oo
at )-t

cc r-
X

a-4- o
LU m >-
h»»
oo— o
» IVI o
»« <*
XX CM
CO <M
HLL •

- O LU
LU Z
00 LU •

?Q »-4

ar> •

O.I- 0C Q
OOl-» a Z
LUZ a: <
QCO OS •

< LU Csl

LUS M4 • •

_»- » o LU
a • ._ >o zsx a m m •

<f\l z *» » •^ NM
OO •» < (MO 0> •

m vOCVJ in ».^» Q
y-~ —

»

«•» LU m— p>l l-ro Z
l-HOO -t H -J wO >* -J 1

—^ <
Z2-> -^ -J O >oi m4 a. *mrsj •

— 3<- -j a. or 0^sl ».>— sr^ + +— 1*"

• • MX » z — =>_l ro« Z5Q0 - •»m<N . —i 0m o
x »o —4 3 u *o *>-»- ZrnLntn + * • Z z
• x< II z —a. rgiuuj *trk<NJCNJ » •• LU •^ 2 «» 2
•» iT»a: —

•

W H- CnJ » *II z • • «u-\o Z a. o a. C3
X »»— — •» ac *-«O0 ^O— —-- o »>^^ • • • o Q r> Q
(M • 00 X o zo re,** i^xw oir^ • »-4r»»
-< Z~»Z M »— ->o; i_i ^ 1 O0Z i~^Lnm * •• • » » •» •»

-4 N4< W z LU XOO-Ht—O*-1 _jr-4r»<Minin o > > > >
•»—. - »

1

1 •"*^»*-» Z> LUINJ o^-^o—»ooo u,r» • • • • mz •• m •• M
- CO XQQO-^fVJ X DOrOH** «. »rMcoLnm fM< X X X Xxox <ooo LU KQ O •<tmtn O "M"—««M»'«^'^ •> • «* ** ** **

•^ LLC*-*'-*'-* «« z z zq:-ho • • ^-h-l-K>->- in •^h- >- h- K<tv-<in
. ». o«- * » « >* H* 00< O 1-*

1II -JcgrvjLUXaOQOO CMfNJOsJ II • o oo OH-OH-CsJ
«-»>0«— vOvO<0 •M K- - •-• •—ill. ii ii

:

30JJJJJ + • • i-iLU -1 —ir- —

1

1 —1—J
•

H-wh-LU<--»•**—.*-z 3 OoO 002 ii ——

:

ZCQQ.Q.Q.0-0_r0 II II II IT i zino-Loa. inCLOa.o u
<LU<00OLULULU<a: a -»UJ ZOO<t*«i)-i»~» +z<r<tf*-o •>*• O QrO > x<
zi-x <lu>-»-kz z> C£ a—

i

UJSHK«-w|— -J-J_i.J-J,J II 31— h- •r»»-» • -J • ™JH •_j 1 -J4-I-
oc i-» qcxz hn i-i ** q:i-q CO a zr ujx>z-*-j-jj-j-ia.o«j-jfM wvt_i-j--j >t-J>-JX_»
oa:ocx.oaea:a:aujz ^ oca hOOIOOO<««OQOQ II OU. || < II <o ll< IK II a
U.2U.* - 222U.tfUJ oo o QU0I-D3uUU0000 i-,»-'I>XQm>0>00>U>0X>XX i-_i

Z-J
co en <Ni 3<
O O o <3 ~4 O
—• ~* r-4

auuu
•-4 r- r-

292





co^co>or^coc>o^cM<r»<ftr^r^ooc^©r-i<Ncn^Ln^f^coo^o.-*cMc^
o^o^o^c^c^c^ooooaooooo—«.^i^—<^—•«-*^-*^cMfsicMCMc\j^
_4 .-• —< 1-4 r-4 »-* 1-1 CM <M CsJCM (\J CMCMCM <NI CM CM CM CM CMCM CM CM <\|CM CM CM C\|CM CM CM CMCM CM CM <M CM CM CM CMCM <M CM<MCM CM CM
^^ r^ f^ f^r^^ r^ r-k^ r^ f^r* r^ r^ r^ f^ r^^ r»r^ r^ r^ r^^^ r^
LL LL LL LL U- LL LL U- LL LL LL LL ULLL LL LL LL LL U. U_ ULLL LL U- U- LL LL LL LL LL LL U. LL LL LLLL LL U- LL LL UL UL U> a. LL U_ Ul LLQQ000QQ00Q00Q0000Q0QQ0QQ0QQQQ0Q0Q0Q0QQQQQ00Q0QQQ
CO00 CO 00 CO0000 0000 COCOCO tOCO COCO COCO CO00 COCO CO CO COCO00 CO I/) COCO J/) 00CO CO COOOoOCOCO COCOCO COCOCO CO CO

o
CO CM

•

O
< *

» in -^
to CM *.

CM • m
• m CM

CM

CNJ

-4 I-* -mf O •-*

00 L- O QC *-

Q —O rsi -J c£

*-j -to -*a —j
o • 1 a. f* l -«o
o 00 -1 1 •» 1 CL
—

.

•»o£ • » •-» •»
I

CM LULU O—

•

•»-< • »
CM -J 1^ *«-< O » ©—
• o -** » **"* •""'

LU CX'-iJ —>•<—

'

-**— vf ••

Z »-i_j «~— »0 •*-«

• 00 mo u*\oc lc\w
«-* Q. CMc£ <NJN (MO

o •~«a£ »_i »»0 »m
z zlu —o —a —j
< OL- ——CMO. CM*- CMO
• X—J —»-^ •*** » »a.

cm ***** ^>^<-^™J *-«-J i-*—
• .-»ll o » #^—0 —0 o—»_j

lu *x •4"ur\—i*-*cico aco moo —
Z mvo ^^—ocs: dT. cccq cc
• r-CM O OOinI> M> OrMS LU
_ -* —.*»00 » in h- OQflQC_iOO _joo »— _j> o
• CO CMCM^in • K-.,N»rs»0 O OtO QC
q 41 + + tf* cm O Jjo-J a.-) OCX O
Z » •. » »oo * OOOO "-i »-J O *-J Z
< M .—-on.-* -* —.OQ.Q.—< —< ——-J +
• ——< m—4fM • "5 •»-•>—^—»-HJ rty •—1<. «-• LU

r- m^— ww,^ •• • Lninooz •—

»

•—

»

u> »o o —1
^^ •* —» I >- >»^CD • mh CM «0»—••H • •-» • CM»-<^ s O
• z z *o 00 »m «* 1 cmi_>cow»-< —»--

I •w.ro g* q.
LU — 3 — 3 ITO OOfM I O • •#*0 • O • »0 • + —
z a. o ct o cm •• «'«.^« tx cytuirivnacuj o^lu occuj •
• 3 O O O •-» ——* •»>!• M LU_ICMCMiNlZ rvIZ LUivIZ • X.

*-* —
> »-4 —! •—• «^—4 m»j • • j t «o^o_j • _J • •_; • o co

• »•»«•. *-«. ««>«•*•-irM O «»«-» • «C-» C— —.O—

»

» —1
a > > > > mxoxx l l a. mmcMCMQ-Ln cm o-^o-ti • 00

rn Z »•»•.» •O'OOU-'-O 11 o » •» tin w •• «— •> cm »^» •• o <
cm < x x x x inDm33Jjr\jm-.HMM—

j

M _j^ •^-j^-* ^
»4 r»- h- h- H-<w-<H->-^-it—-eoca—^ «Hao •» »coo-^ coo hocoq — z

CM II • O OOOhOKQO II QOSS II H « || QCojMMrci-ioZQC-Ui II cdza LUO *-
• « LU _J _»CO_J_U_J_J_Ji-i_J_I^>i— -0—wMM««->M I >4->-t»sj-^0>-ifNl>-i>>J 0_J H-

II z a. Q. O-OO.QQ.O. 0.0.0000 O JJOOiOJ •• CO-J I Z _Ji>0_J z^z
<mo>4' »ro t*- o x > o oooioooaca: o «o o «»—oa o >-* cc a
1— »co »i-i ».j •—11—_j> j+ j_Jvo_j_j_j jmroM-^Q.o.^tvj-Jci.OH'-Ja. •>-incx_ja.-»»— _jz> a:
_j-< Ln*-m«jif\-j jxj>jj —t i_i 1 «j w^._i_j_i^ » j—oz — -j<—^z-ih-q co
o 11 o 11 u. 11 < 11 <o< 11 < 11 «a««oooou.u.oo<u.'>*o<u. •oou,<ll i o<luz 3
I>aXMXUXOOOXO>OOQOOOOQOaQMM6.(LOM^OOHM(jQ |-'OH •OOCiUJ COXX X

-* O O O if» o o
CO 00 -o fO ^ * CO

293





CgCgCNifVJ
p»-p-p-p»

llllllllQQOQ
cococoo««

mvOP-ooo*©-*
^«*-«d->r«4-tnm
f\ir\i(\j<\j{\jr\J<\i

p«-p«-f»-p~f^r»-p»
LLILLL LLLLLLLLQQOQOQQ
COCOCO COCOCOCO

ogm>a-tn
minicm
C\J<M<\|<\I
p-p~p-p-
llllllllGOOD
toto l/)00<<<<

>o r- cooo •-«\im
mmmtrno^o»o*o
CMCsJ f\J f\J CVi CsJ <\J (M

LLLLLLLLLLLLLLLLaoaooaao
cococooooo oococo

•«i-mvOf*»oooo>-»cvjmNor*-or\ crO'-<<Mro»J'ir>NOi>^cco
o •>£) voo vO vO P- p- p** r- p» p- p* p*-p- co co co co oo co co oo oc oo
f\j eg rg eg eg rgeg eg eg eg rg eg eg (\jeg <m cn <\j cm eg eg egcm eg rg
f- r*- p*- P"- p- p» I

s- p» P» r- p- f- r»- p»p» p» r- P»p» P* p» r- p- p- p-
LL LL LL LL LL U.LL U_ LL LL, LL LL LL LLLL LL LL U- LL LL LL LL, LL LL, LL.QQQQQQQQQQQQQQQQQQQOQQQQO
oo cotooo ooooto oo tooooococoooto cocococooooococooooo

O
o

mm ««
*» >- rg

o OJ X •»

a: -j • LU ^
LU -j it z +

co M < + LU o
1X1 o LU L- —

<

-1 OC O LL —

»

X < M
o o H- co O •«• >- o o
Q. ac LU • o o cti

ec co _J t- oC o -9 r»4

LU LU LU o CO • 1*4 z z -1
X H* O a. •—

>

-J •-^ o O
1- <—

«

-J • o CO o 0l
•> a V LL a z LU in 1

x *•» Z o < * m» LU O —

i

LU • i
o in 1—4 > *m LU o XLU mm
aC •fc-*^ X "» Z-9 f-4 CO c* o K-J —

*

u. o-« Q 2 LU >1- •—« 1
•» a. 1- co m

rg^ Z = O 1- <-* <X 5^ LU »-«f ^
CO WW < co a: CO CO h- + > LU o OH- +•

»- Ou_ LUM > h- z •• o < o o a oo
z CtUJ CO -j -j CO oo o> t-« xo z •™> 5 -H(N
LU r«go cc oo 0-4 o-n •»• CM •-^ (Ti XCO ~-
N4 -JO o a. a. LU OC + o to h- • LULU OOo o<r y- m m X «-«o -IX OC l-O Z LU -J -J a:i-
M* 0. o K *H- -J INI a>- a z CLO ^g
uu » LU LULU CM «—< »> -J O o • XQ. -JO
u. mmm > -»-J LU + o SO o JiO —

»

Or OO
LU — 1~< —» COCO a —CD -3 a. o _i in t_> 0.
O -tf-.-4 LU • <r«t co«» S + w -j—

»

<t •i LU |_,|
—

o •—— X o w-t~ a: wO cox X _Ja£ LU o cox xac
OOCO-* h- *• LU CO • LU -i <LU QC —

i

<-•- -ILU
* 1— LU-* • LULU Q KLU _l * Q. O + 0.0
< QJ^ _J -<o • XX aC ozo o • S \JLOC CO ^ -Z acacOO— -1 —<>— o -»- o o • • CLLU o «o l-H — o-« OO
LU QCQ.LU < • II O II QtCJJ-H S >—

«

II z o O II z
X •-» -J -4—11 -«. COCO LU -IUJ || — LU • H- QC O CCi- -« •

t- xc LU II *z—;ii LULU X II o— 0^ » -> mar O M -4 o -5C3T

Zluo. r«g 5.S*-* XX H- ctToc-iZ oco —• COLU n -J LUO •— LU
LU o_j —

«

to—'U. LULU LUQ'-QJ H- LU CO • •—t a: a^a xa: to •

t— X0.-J -i mujLULU OQ LU OZLUO O-J LU o-j-i. Q.+I- 1— LU-J
< IZ< < -J-JO 2Z <-4i-> H- OiwJI- LUO -4 H-— -i LU *-i^ LU -1'-
CC OO'-U •—

«

QQOO —•—

i

II II 3 au-OLu >Q- O LL II X ll ii a LUX OLL
LU UUtf >- 00-0-< -Jii a Z"-»o.a: a. )-•-•-> H- M^O Of- C-"Z — 2 5 s LULU to 2
LU z -3* o XX LU LL <-tLL

O »•* 2 = o l-H-
o

h- )-« too
\T\*** *** m*# ** •«.** ***«-4** *»*» »*##^uoo uuo oooo ooo oooo <^<^> OOOO oooo

294





C\J <NJ f\j <\j r\j <\| r\j cm
t-h-h-f^r-f*-r~ I'-

LL LLLLLLLLLL LLLLOQQQQOOO
oocotot/)co coco i/)

oooo -«« <\jm <•* lo >o r- ooocrooooooooo
<\i cmmm co ro en ft comm
r- r— f

5"- r*- r- r*- r- r*»r— r«- i*-

LLLLLLLLLLU-LLLLLLLLLLOQOOQQQOQQQ
co coco co coco cocococo co

rom rr>mmmmm
r» f- I'-

LL ILLLU-LLLL LLLLOQQQQQQO
co coco coco co coco

r-oooo^rvi

mmroromro
r-r-r-r-r-r"-
LLLLLLU.LLLLQQQQOO
CO COCOCO COCO<<<<<<

m^iriNor-cocr
csif\jf\ir\jf\jf\j<M

romrofomcorn
r-f-h-f-r-r-r-.
LLLLLLILLLLLLLQOOOQQO
coco co cocococo

mrOro
rornm

U_U.ILQQQ
COCO CO
<<<

fOfOcOfOfO
rommmro
r-r-f-r-r-
LLLLLLU-LLQQQGQ
cococo co co

*
CD
3
CO

<
-J

-J <
< LU— C_
z
o O CO
z - o
> Q.
-J *_: LU • ->•

o 03 rsl • _J —

>

a 3
CO LU 0.

co
O <

(\J

-»• < I o Q. • ^>
INJ K- o_ LU LL —

»

w X QC fsl O • o
Q LU

-1
Z
o

LU
»-4 CO LL

>
INI

UJ -»» a. a_ Si LU O vi | -J
X LL z -a. LL —

»

o *-»x o
h- LU o Q. tn~» <—

t

s —» -J Q.
• a o LU CO *•—

*

Q LU LU (N «» «•

0_--» o o h- 0~4 Z LU-I 1— <-a> <>- «->

Or>4 < 3: Q_ Z c\j--» *-t _ieo CO CO -5 —*

LL— •. a O LU <—LL 03< > H CO + •>

X o_ a. z <— OLU o <l- CO oo ZX i-
CO LU LL -"• •> o a:o z H- o--t *«• <—

•

»-Z a -»• o >-4 rvio < s LU 0- < • ozo a: CO -7 a£ LL -Jao s o X «o ^-O o-
LU«—> o h- Ml LU LL a CO co a: 1- *»- z-> f«U

•—- z z LL fJ LU a. •» Q_ CM eg o+ -J

oo » LU LU •_» O »—» O 0_—

1

LL O ox O
*-«z CO fc-i o Q_ O —»i-( - _-, «-. LUO o —o a.
LL3 LU O o 00 >-—

*

o • • ivIQ. —1—

.

s •> «_>

LLLL _J —•* <r 3 «*. •— •»* LU o o m » Q_ —.o CO • x
LU a LL «• CO 0. coco—

•

> •• •> LU CO • OLU _i
Qc. Q- LL -h-j CO «•» HO-* • • LULU a KLU a_«~ a.

Olu —

.

LU -*< oo Oo.--« -J r-lO o XX a. ozo LU Z
LL LL O «UJ LU OLU-— -J --••«-. • *»» h-l- a O t • r>l c o

UJCO U. O -< a. Z LU Q-rsjo < » tl O II o-a_"4 5 CO IIo 12 LU M II »* I I-. Q_ —1— II
— COCO LU --.uui, O —»

1-4 l-< o LU ->— H- l-» XLU LU II ^ -^ LULU X II Q— aicC -9

Q_ o X -3Z 3 Zluini Nl i>-'-:--*- XX H-» o_a:^z OUJ »—
-*-«o LUK H- O*-0_ O LU O-J «-«• CO-—LL LULU LUO««C£ H-r>J CO
+ +K »- —1 >i-LU3 o_ h- s:a_j -J inaouj QQ LU QZ03 O a
->* <LU _J LU -Ih-Q CO < -CS< < a-a-O •Z.-Z. -•--• H- o_—a.H' LULU Qi
It II o OCX < O oaujz 3 QC OOLU •—

«

Oluluo "-HN-* ii ii r> OLLLULU >X LU
-9^0 LU*- o z oaa.tu CO LU ooa: H- OtNjrsjaa ->*. a. Z*-»CN|Q_ 1- NJ

Z < z —« 5 ; jr LU
LULL X LU z ?-^ o XLLOO

o
o

o
o --• 2 « o ^-O

o
» #**C\i*-».-& ^ **# *-** in**** *** «•#*•*'-<
uuoo ooo ooo OOO oooo OOO 'JOOO

295





fOmfnfn<^fOrO<^(^<^rO(^(^ro^POfOfOrnrOrn<rir^fororOfOf^rOfnrnr^
(s- j*»^ f». ^. fw f^f^ r* fN_ f*. f*. r*.^» r-^ r*.^» f^ p* r>-r». r»r~ r-r- f- r» t—r- r«- r*- r-r»^^ r- r-r- r- r- r*- r- r- t>-r^^-^.
ll ll ll ll u. ul u. cl a. a. ll ll u_ ll ll u. ll ll ll u> llul ulul llll ul ll a.u_ ll ll u_ ll u_ ll u_ llll ll u_ ll ll ll u_ ll ll llQQQOQQQQQQQOQQOQQQQOQQOQOQQQQQQQQQQOQQQOQOOQQQQO
oooooooo^oocooooocot/ioooooooooooocooooooooooooooooo</icocooooooooooooocooo^

O 2:
O LU -•
oc t- OQ 00 —1

tu l- >- I

00 x vo —
CO ID LL) »
ILi Z H- LU *
\J <t X !"»1

O LU O — h- II

OC X
O. h- "} <\l U_oO<-« LU

z o o *: z~»
LU Z O —' QCLU-<

<t «
z> ««
-} (M
z •.

«̂»•

O
UJ QC
X •Nl

y- -J

cc a.
UJ 1

LU •-• O LU«-mX » 3
CO OO LU QC QO * »* O

00 X m — aC*-» <-• ac
UJ LU 1— _J X OLL • ** CO>0 O LU • LL > 15
< a ac a. o _ lulu • -
X a: in uj 1 00 o < XO -»

a. —

•

\— - >— co uj h-o • '-t a:
00 z — z a: ~« LU
t— LU O LU -* UJ» I _J * «» S
O OH- •> *+ Z£. CC •— <—

•

rO CL
a o z •• *:o o uj cq ~* s z:-* x a
CL CM »-* O X —'OJ m a D — X Zi— t * u_

K O LUO U. 0C O0 — » 2 LL«— —

*

lu o z -* -J • a:a u. O co -5 z # -* uj
X h- Of* O-S rsjh- LU Z "»• •» ••UJ* -H X
H» O • ZoO J O to U, > COXtvl — H-

O UJ OO OO O • »— LU w hhll fM
_j o «j z 00c 0.0 toza luo — x 3:
«j —» < • lu w—' en a lu o u» OIn »oo O
<3 Ot LU — UOinI xoi m QC M fl) LU tfk«> — «? QC

LU Qi in «-tS -JUJ ^ LU O — O •"•-< "-IO ->•-»—•-» LL
U_ Q •• CLQ Ul N h f4J o U.3I -*l— H • • • t

H- a: v) ^ klu zqc co >-» u. »h< o —o hoooo lu
O «^ ** o—

1

oO u. u. *"Uj uj cc - '-uj ••»»•»

»

2:
lu z o oca iiz lu u. lu ^a: z a:o— x> -* • • • • a
lu • h- a: o cl<. «—• o x lu a 11 11 •-* o>-o 11 000^ u
to or n isj h 1— -50 —• >— o o -^-* ^- »—o*- xujom-ww^

LU a -J UJ —'UJ O -J2T 3 OLU* LUM II II II II II OO
o •-* oc a-^o xlu 00 i-4-^o uj uj o-»oc a uj>* jmoo-^-»-* -
»- ->+ Q.4-^- KI 0->++>- I- J X -*OZ> a: > NJ ajcC^wMwM o

-»-5 LU —^ H- 0C~~->* < -J H» QiH-O CO | || 3EKLU «-»—>*'— O
^ u_ II X U- H O LU LULL II II O CC < OUJLUZ 3 | — 0«-«rNlO-<(\jm^ ac

O *-»-5 H- »-i^O OO rN|<-»-5i(CO LU O LU Qo|c<UJ 00 r -< OH-«—QXXXX
UJ 2*— Z i«i 5 -H— t-i LU
X LL mZ UJ <f >X Z X
O »-* 00"-" OS S 2 X *-* I—

in o o o** **•» ***^»< #*#f\j** * >t »•»#** •» -^ *»
ouu uuo oouo OO'J ooo uuuuo o oo

296





u_ ll ll ll u, ll ll ll ll ll ll ll ll ll ll u_ ll u» ll ll ll u_ ll ll ll ll ll ll ll u. ll ll ll u. ll ll ll u_ ul ll ll a. u_ ll ll ll ll llQOQQQQDQOQQQOQQQOQQQQQQOOQQQQQQQQQQOQQOOQOQQQQQQ
CO COCO CO COCOCOCOCOCO COCO CO COCOCO COCOCOCO CO00CO CO COCOCO COCOCO CO CO<^

UJ

co
>

—
CO

— UJ
DC • —

1

X
Ul o •« 0m -
H- UJ > i-rt

H« < <— s 1 LLc -J -1 * Oc > Q. c *
*to a: LL— «» •—

<

H- M UJ
IVl 1

to*-* —

*

K> Z -^ co— r»j CO _J I i _J to^ Q • z
Q

z z z* #
3
Z H- — UJ

o
CL

Q a: UJ »-»rsl * —

•

^co co
Z o tort co— m co 1 QC UJ
< LL O Q

Ml O CO O
«UJ
*> a:

« UJ U- h-Q UJ O Q- rNlUJ UJ
">• X ll z z a: —CC -j co
iNl K UJ Q< «—

<

Q Z CL UJ— O UJ - ^ Z II UJ z oz u.
O

o z »
1- X

< -*e0
-4 z

<
CO

_J
<

CO h—»o^ -J H- Q 1 >- o >
_l uu IrsjLL 1 "D — UJ *co a: H-
< cC —0C-* CO 3 i—

<

*3 H- )—

4

o
1—

1

< UJOUJ-H> UJ -1 MS -J z UJ
z I'N.O.ISJ cC M. CL ^^ LL u >-
o -J t—• — O taH Xco » <
z <* MlilZ CO 3 1- h- z UJ -J
> tort O—0C =5 Q -J cCZ. H- x LU
-J z LUZ<C£ O a 3 OUJ o i- oo O 1- II o 1-4 QC Z U_<-i z
a. z

>
<—cou_
OtNZ

>
UJ

CL
UJ

o
CO«-rt

LL co
UJ

UJ
X

UJ -J UJ—OCO Q£ _J CD H-a, «« h- »-
I •o Zlwh a < zu. O
I---a UJ H-Z z —

»

a UJUJ UJ CL CO
isl OLv<LU UJ «— •-< N>* h« HO CO Z o

LL*-UJ CSac** X i-4 LL w oo z a —

1

OQI UJ UJO to- — m w MM trn. CL u o
^H- >—.»-tort —»,«-» > 3 X o LLUJ •«« CO X

CO- —

i

<rsji-iu. o CO o»- •~4# UJ -< + a O U.X -4 | -4 QC LU
H-NJU. h X— LL •-4 H- iH—

'

0-4-* z ^4^. o: —i— UJh» i-4<M—4—

»

z CC
a>-o *-^ QOUJ » Z »»i-4 •» »tort •>-• —^ o »r-l WH UJ »-4 ooz -<^ UJ ZO r-* UJ ^X • -4— UJ •-I'- - -^ + OIL -H— -4«— z H» 1-
0C lico II — 30£»-iO II CO

II II O II ~« X ll rg X II "—UJ O II -• II f\| •—

»

r> o
»af *> OZ ^ UJ !>.—'-Hi h- Ml UJ »-i—r5 UJ Mil—X 1— a UJ

UJNC 1 •« »^o CC i-4 II II II z >Z Xa: II II z o a: >
a>-t— lo ii z *<z o CL o + —o— m o— O II-* H-UJ o—o—»a: o CO
<lv t. » II -Sm m UJ ^•tort "rftn*-* H- <0>H UJ r—»»- Q C0»—

'

CT*-»3 a: 3 •»

< ^ ^fNlLUZ cc «»'-• •»-• < <-• X nZ H-cr: <—

«

—I-O CO CO M
LULUU, o— — cc>- a Ofsj(\iom CC a-* 1- o—

a

UJO atNOr-iujz o ;
co a: o> •Z.-Z. < a s QIIQI UJ ox Q>U o OXOXQCIUJ CO CO
UJLUUJ UJ UJL- CNI z h- UJ tort UJIII ILLIcO X UJ UJ OX X X
H-3>- rsOh-O : o CD H»K- H- 1-

in O o © cnoo o o«r»
* * i «• -*# •*#»# # #i, ; <f lTi-»#« vO* * *> NOr-m-* * # # CO oo% J*.-***
o<.JUC> uoouou uuu UUU OUO OO'JO OOOO

297





«4"in -o r- oo o>o—* <\jm -4" in <o r- co c>o—« cmm -4-in *o r»- oo c*o »-j <mm <rm >o h- oo o*o i-t <\i

mroromm ro>*- -4" <f >fr«4" -4- "4"^ -4- -4"inmm inmm in inmm ^o -oo •& <i <& »0o -O <o r— r«- r*-

4- «4- vt -4* >t -4- <4- <4" «4- >t «4" <f ^-^ >4- «$• -4- -4- «fr <f ^- -4- -4- »* >fr <4- -4- -4- «*• •* -4- >fr^ -4* «* >t -4- «4" «4-

^ po r*. r»- i*.^ h- r- r*- r<- r» r*r- r»- r«- r» r~ r- r>- r* r-r- h- r»- r-r- f*- h- r- r- 1*- r- P* f- h- 1*- r- r» r-
u.u. u. a. u_ u.u. u. u. u. u. a. u. u_ u. u_ u_ u_ ll u_ u. ll ul u. ll ll ll ll ll a. ll ll ll ll ll ll ll ll llOQQOQOQQQCOQQQQQQOQQOQQQQQQQQOQQQDQQOQQ
ooootocoooooooiooooo</)oo</5tooocooooooooooooooooocoooooi/>oooooooooooooocooooooo

m^m no f- co cr*o —»
r- r»- r*- r»- r- p>- r- oo oo
•4- -4-«*- -4" <4->*>t«4- -4-

r-f- h- r* h- 1*- h- r» r*-

u-u.u.u_u.u.u_u_u-ODQQQQQOQ
oooooooooooooooo oo<<<<<<<<<

CO
ca

UJ
00
2
o
a.
O0
UJ
X
UJ

—

<

<
^4 00
^»
< K *»

< ^* s0
•> 2 (M

»- 15 O
r> —<

a. UJ s^
»- X 2
3 >- UJ
o
• 2 •>

H-UJ »-* 2 <-» a:
32 Q ** *o Oao -J Q Osl h-
zo O -J O O
i-iH- I O —j UJ
»CL X *-* >
z » 00 —

s

00
• C0UJ a: —

«

2 > rvl

2 32 O —

»

O
o ooO 1-—

.

*^ S »• Q
»* X •» a^ CO s: "» 2- ••o UJ'«- a O <
< t-a: >CQ •k fsi

-J 00 INI ~» O 00

3 < • U.O —

<

»4 H-
o -i2 oz —

(

UJ •* 2
-J xo < «^ —

1

t-m <
< OC cc < UJ > K
o x>- — •> CO O0

<u. <1—

.

<v < •»» 2
UJ 5:0 Q.V QC -I 00 O> X • —

»

^« -J O
l-M •a: UJ< O UJ 13
oo 2UJ X > X a. UJ
ec •—UJ. KU. CO K z X
z> s:u. O < >—

•

h-o X«-i 00 >» 00 >.
UJ a i~i00 >—

•

UJ
cc CO » UJ 2 z rsj

* — a =D O » a —

«

UJ j-^ a: -J 2! 00 z -)
X <^ l-< S -J z <
H- UJw o> a 3 H^

a:r>j > 0. H-
CC X COUJ 2: —
O <x •— 2
IU S H- 5 m
*« **** #*•» **
uo uouu ouo oo

Ul
00
2
aa
00
UJ
cc

a.
UJ

00

CC
a
at

a.
z
«t
00

z
o
o.

•4"

r«j

o

UJ
I

•

o
II

2
'XI CO
i/O
<o0
OX
UJ2
XUJ
>-x

OO

Q. •
UJ—

1

OAX2
UJ
2

ID ID
ZT
0!5

UJUJ
CO00
z

-10
Jo,
•—oo
2UJ

cc

a
cc
rsi

II

z
CO

00
X

a
UJ

z
o
z

!N4

<M >*
O Z «4" nj
I O <\j O

ooq a:-000
+ + • o -J *^^ •

OOO 11 C£c£r>oa II II <C0 II •

II • »UJNN II II Z^ II II ^O
00-»2 II II K<0 -•-* II< 11 11 o2xoo^-acsf 5<£:*£tn— ui m
-JOUIO'-<<<-JK *— ^ »-
u_a:2»—zz juju-o<coo^» z> omNQO,XXXQQQ<CDQN o. q

CQID —

NJ

co

II

00O_xz
<

U.00
o
ID 1-1

32

<2-«
•CO ••

UJ»-43CM
2 «O0||

II O II

O -J3 2 »HrO

>Ui
X

o
o

000

C023-^
3—0.
00U.2OIh XmmO

O
<u.
ujO

I i-iOO
(— ^a.-^
o*-o •+- *

2Q.fNj II O II

mZ II ^ II b<f

II Mh S»

I- II 303m
3-*Q.<NIQ.<N
Q.-*l- H-Z-3030MNOQQQ

O

298





cmro si-m <& r- cooo —• cmm <t-in«o h» oo so—< <\j en «i- in «or- oo o*o •-• cm en »*invo^cooOMCMco»tinsOf>-coo>

CDcoeDaDCOCOcOCOO^O^O^O^CFCrC^O^OOOOOOOOOOMMM—4M
•st >* ** -sf ** >fr -4- ** »f >$^ xf s*- sf .4- «$ n*- >*in inmin in in inin in in to in in in in in in inininm in inin in ininm in in

O. UL LL LL LL LL UL It. LL LL LL U- IX- LL U. LL LL LLLL LL LL UL LL LL LLIL LL LL LLLL LL LL LL U- LL LL LL LL IL LLLLLLLLLLLLLLLLLLQOQDOQOQQQQQQQQQQQOQQQQQQQCQQOOQQQQQQQQQOQQQQQQQ
tOtOtOCOtOtOtOtOl/OtOtOtOtOtOtOtOtOtOtOtOtOtOtOtOtOt^

o
— cc
•O LU
CM »-
O
m4 *—— s:

• co cmo:
Q • • Q«»UJ
LU >t^ roi-
> CM CM > •
LU -* OO •X •
>— H- • —<—

i

-*XQ.
X O o II II sO -X
o Ql II ——

.

CM— LU
<

O
< mm

CM CM
Ohm
—1—4

z o _) - oo m v-»s— » z
LU >

•

LU zz H—i z —.CDNJ o
LU CO Q oo w— o Q.CQLL bM •
00 00 •» acac MOO QC • «o to sf

< ct K-k- mm >> t- -»—x —

«

CM
00 Q LU LLLL —tr-4 — — -J Om o O
< II LL OO 1 1 o-« LL CM—• •• LU —

»

X X LL •*•* oo • • •k o«->- 0£ s.
< —

«

1—^~ ZZ aro z-»-«<o 0. m a.
LU s: Q oo LULU LULU LU^w<CO vO—

.

X
I- X • Q.Q. «-^t-« • • QmS »»o LU CM— LU
< — h- >-»-o II II zz Z'->luq: _ o< >vl

\- 2 o 33m .—.^ -k- «>C0 »2li CO m»- 'V
tO • oo mm ou s: —

o

=> -*IU •^
s: «"»

II II o CM CM zz z> •^sD *> * o «^X o
> X 1- —— 1- oo LLLL Z'"•CMOO-— o -.)- ctr

• tO ZZ —1-^ MM Z^OtfON • •• M
< l-X< -r—O w • • •—m—irslH-LL to mo •s:
LU o<_» »-itOO »-<to oo >'—. HJO M- *«: —a:
>~ •zx »—• » zz o<a<ct:x z —. js| ZLU

a* CO —X 1 —..Mi • —

—

<< ZS>HU. •» LU —4 —<^» —>—

*: t-*h- o*-«o oh • • OOi LU o M4 —<—.>» m I x Z CO +
i < IDuO -* • »CM • • oo OfH-NkX *-• o •5^^ CM^-I O—COCL

t-4 azo-K +ao • •OO • • U.UOI-N 1"^ -*:*:*: 0*-CL Zm«-o
•4 UL 1—0H-0<LULULU OLULU oo >LU •• LUOO LL ii ^^: MhX Z 1 x>-
>-» to-4 DODan • •-) O • • LULU LUcOQC>>0000 LL ^^>- «.<o •Z-JU
*sl OI-QhJZZ • OZZ • • Z<LL »mZ+ + LU iti<C0 —«oo • • —<—o-o;
II LU "—CL—3LUH-H-< mhi-ujoo mSSX^UJOO O id II 11 LU II JvOO II # SLLLU
m LU </> ii i/inQuuhi-i i ooo<<r - XjOO u «——ra^iLQ. ii II Z-^O II o
x.z tO cd a: on ii II ZZ-Ml 11 ZZZJJZ OZZC0LU< • • >o*:*:z IIXQ.I- i^JQCLZ
1 II <LU< V* <LLLL LUO<XLL LL «-»LL, LL CL OQQ#J>0^ LU Ifl^^H0<LUQOO II II o»-»
CMQ O O LLO tO ^-«-«»-iO <t H- »—••—» *— 1-« m«3 Qi3!2:-JCL<-H II X ^Ji^t— -CI— Oh-rD^CLS!)— 1-
HZ H» -U.'-<J'---*'Jj-'-Z-"-HQ oo3:z<s:oolu V- «—.z LUOOO XQiOZ
wLU U_mLL ^LUiLLL LLLLLULLLL OLL LL LUZ OOOLUOO0CZ O<C0OOX 11 OCOCOLULUQiO
rNli-i >~ HOMXQMMMMQMHtUM|-IQ£UJ toooa:OLUMQ LU Q<fiUQH^LL LL QrMH-LLU

CO ^
LU <
H- t> s >o

m CO O o m m o
CM »# CO CO CT> •»*# CM ^uou oou

299





O^(Nf0sfrlT>>0r»<X)0s O^f\JC0«^U^»0^00<>O^(N<ri^U^>0r-C0CN O^C\J<<»>fri^
f^ ro <^ f^ rnro rn rn c^rn 'd* >fr^^ »fr^ »fr^ »* *fru^in in iri in if\ ir\ ir» ir\ inmmm in ininmmmin in in in in inmm in in in inmin inmin in in ininin ininm inmm in in inm in in in inin in in

U-U.U-U.U~U_U_U_U_U.U_U_U_U_u>U_U_U.LLU.I_-U-U-U»U>U-U-U-U_U-l^OQQOQOQDQQQQQODQOQQQQQQQQaQQOQDQQOQQOOQQQOQQQQQD
l/>OOl/}l/7l/KOl/100l/)lrtl/}l/ll/)l/>V1</}«/}tOl/ll/}l/)COCOl/)tOtOOOtn</^

K4

X
o o

<

g. a* -
UJ UJ
a. a

o
CO
o
ac

I

z
*

o
a_
rslQ
—X
2tf
wUJ

Z< +
UJ>-h-QXO
Z.JCO
•Q.O
cgSar:
IIOU.UJ
ZQ11O
u»-zOQQ«

insccn

OLUQJO
Ql-U-O

O

CL
>
II O

+ o

a.
o
X

m

UJ

CU—

O

OULI—
QO—I
wXu.

INI OcO*
*- H<—X UQZ
UJ

oo
a:*
Njrsl
• •

IJJUJ
• t»
• •

QQ
<<x
• • •
OQ>
NjMPsI
• «ZXHJ
nrO<X3

o

zo
Oct:
oc:in|

i-.j
-JO

rvJX
Xc\j
Psl •»

Q.OMX
i-* eg

i-irsi

xa:

• X
•in
x •

•a. •a.r*- r-
UJH-QfK- • •

z>-ujv-o o

mm**
o •• +—

• —
C£_*Q_( _> .
rd II CC II (vjrsjtNjivj

-J->INJ->

o

O.OL

^co*- <
O
o

— a. »o »» •• »
• w-O .— a.-. *r\i »<N —

•

_ja/r* m »->^-<^-< m
<X •> Z »a_ » • •> • » ro
LUK-—

»

<f— 0«—O- O* •>

>*.-* m »|| -4 # »OU.NU.N
"N.4I »»X»-« +fVJQi(N|QC • •
>»** xm » —» »*4 »M« • • •
-^ »•— m «*sj inoiJOj •» •"

v.rsf-4 «~» i— »zOujo r*- r«-

V.t-i^ • l>>Jw +* «o. #0. • •

V.^O rsl« *.—»^»-»—tvjOMO
>s ^-»» •—» om m <-« -»

u_H-acv.rg— •~^-» *oo »xnjooc »~- •—» u.- u.

uja iao-»oso>^^H ».-* •._j—o—'Ox- x» «h^-«

zaiZ'^i—-*X-4">»-*m •»<<>- mOo-hQ-^o i o uj^m
i-«»-iG3v.>— »-^ »n» •*-.vo«-'OvO ii a.a: •a: t.msm o •—

U. || || -.-*uJUJk- II ZZ 3ZV)MM«l-wh«-l- H-aC Q._J—«J^->- ^ -«—>-•
II —.^^rg • »<-^i-iQfi: ooz uj<uj<uj<uj<» ujoujOLuauj<fN>»<rviH-uj<
fNii«i^:^.-«*xxQ^i-Z) o:3:uj<<>-2:h-sh-3:i-s: •k^clq.kq.h-s:- s: zi-s
u.—wOO-«- ii

—»Z»-Q cos:£H-K>-»aC»-«a£i-te£i--ia£x»-« >—»-«**»-*flC »oi ai-toi
oss it ii u-u.xq.oujz 3aM«aao£Qo£Oa:OvOoiOi-iJ.Qi:u.Q:oxo o<*a
X»X>*^'-<X>O0CUJ 00OQQO3U.3U_3U.3U- •.3Q"-«-i3«-<3U_fOU.- 3U.

U-Q.—.XX
*-» *m^cg
(Nl—.---^. •>

I——>-•-•

-Joot— ««X

II

»
Q.—

— s.
«-»m

en
«— •>

CNX

m
o m
in **•»•
ooo

o
O H (\J CO

o o o o
CO sf
o o o -^

300





oo o*o —4 f\im 4"m
r-r-cocooocococo
in inmm in ir\mm
LLLLLLLLLLLLLLLLQQQOQQDQ
totoco COCO 00COCO

co go co aoO 0^
inin in ininin

U-U.U-U.U.U-QQQQQQ
COCOCO COCOCO

c\jm>a-ir\«or^coo

LLLLLLLLLLU-U-LLQQQQQOQQ
COCO COCO CO CO COCO

ooooo
•O 'OnO OvO
r- P-r-r*- I'-

LL LLU.il U.QQQQQ
co co co co co<<<<<

in>or-cooooo
r—r-r^r-
LLLLU-U-QQQQ
COCOcoco««

cr»o-4njrn>-"in
o i—<—« —^ —-»—>—

«

r-r-r-r-p-r-f*-
U.LLLLLLLLLLLLOQQQQQO
COCOCO CO CO CO «/)

Nor-coo^o

r-r-r-r-r»
LLU.U_U.LLDDQQO
co coco coco<<<<<

—ir\jco>a-in

LLLLLLLLLLQOQQQ
CO COCO CO CO

• • •as

o O nJ
1-4 —4 rsj— —a. LL —

»

O
o. a. •> •* m r-t

LU LU- m «»• — •-•

a a. m •> CO— >- > ft-« a o
»t—ha, a •> •• -E

•4"HM • —. CO >
•—**•— m •• aC --» «

LUCL »Q- •> m CO •—

•

sO—

•

ZI-OI-N r*- cc —. < «-. rg>o
»^LUL- • • -»• >—

«

f<1 a V- Org
—a. »cCO o C*> < 1-4 -J -40
tf\ 1—1 —M r 4 —4 >—

<

CL •> LU CL •_-p>4

ft Ifl u> LL • -j S Z^-»
--4 •» •» » •> •

»

m o •• a _D im i -4 —t
— -»>«_-»» • •• cc CO a Z CL II II

o>t— >t 1 CO LU LU <-» • LU —* •» co CO
cc *o *>»- _-» o rvl -J X CO CO »- ^o-» •D =>
nj-4cC-4 4-» -» CC o LU • h- < f\J>0 co CO
—1 If r^J if a Ql LU X CL -J fNJ CL z Ooj k-4 —4

o-5-j->a a. r>4 LU a -4 co •-* HO — <-» -*-

a a • • -J -J z: LL >- Q «-•—

4

-4 —

.

—»
-J CL < o •» i—

•

CC CO— -H •- —

»

Q— •_-.« rg» J\j o < 3! LU o m •> o >s • «M «-» <M
z-jcc-» •>< »< r- LU a CC • m to •> -4 —> ^4 •»»

< »o •>*>. •*«- •• » CC o *-LL z H» LU •—« (M 4-4 •> CO— »—' »m •«. i—l —

.

-.LL-4-O ** CL X s0 •» •> > •> >
• t— »—

O

o II -4LL<NU_fOO* < t—

»

y- fVJ— • •»• >* •w
-4f\IO<\)0—*0l-*Q- —

O

-a*~ tocc o > Ov0 O— to f\J to
+ •a- ctu_ LL 1—

1

CO CO COcCh-LUZ ft-4 CO -4(NJ •> • CO o co—.UJi^CJtvj »• •»• Hcc>-cc»-ujacaocc ** LU —O •O < f-4 <
mZ_JUJ_?- »- •» •> OLUOLUOOOQSC-ILU - -JO h-4»4 in • • •> •

• »o »a h- f«- O- acoacoo:s:ccz>4-»- -1 <z >— ^ • LU • LU
—«.—.a.—»cl • • 1-4 CCXCCSTOCZJn-Z-J-J CL CJI-» *>-Q. —._-. »o -1 to -J—in—m— o o «» •-O'-'rD-.z m LL—

•

CL COI— C0> unun • •> • •< •

OO •• • CL-*CL*4 z z _ m LL— CC H- —IN. (MCNJO • —i,—

1

-•CL —•
f\JCC4-i —•-•— LL. LL —r- •—• --»«. .-. »>* •-— O CL LUO =>o OO—

o

— 00 >s: —•
*r>»|«—• O— iTi- •»• » (NlO o »-* »mx-^xm »o Z-l CLLU -4«-<3— -43 •—LU —4
HJOO ox« X- o-<i^hX^X-^O^OhXh LU »-«a accc —Oco —VOOLUf— «-»

hOcC—tO^O 1 o LU—4 •'VfHO^O^LO •*r\—iO •> z i- •-•u. hhCOOH- --4—4
II -J II CO

H cl<n! •»cc •ro-N.ro _d »>o ,
»x »»n •tn •'-vO— •mo 1-4 3LU ^'«V-4»ZO >-«-"—<-. >-

*- II -JmOinJ^O- 4,«•» z-o—-—•vD'-*-^)'—O «_. s0—~ h» OcC ii II II *-_J II UUCQ w
aQ«-j«i- K- Mw -*•-»«-H-«-h- —

«

-1- Z rs CCO ZZ>- COCO 2CLfMCO>Oc03fNCO
OLUCLLUOUJ<CL<CLK-LULU<LU<LU<LU<LU<LU<LUCC o COLL OO-JI-*- 1 1 CO || CO CO || CO
rsjcL—»-&,- 2: - a: ZHHZI-Sl-Sl-Sh-SHSHD cC DLU XZO-CLCL-J-JCQ«(CLi—1 _)—(C0<I
> ——— cc »cc: o*-*** i ac >—•cc *« 0£ »^cC •—>a.

»

-i_C"-4l—Q CO COCO ZSZh«)JJ3-S' 1—z>*-
o-llccllccoxo oo.c.oa.oa:oc.oocoQ:atfiijz -3 a03»«tOU.UJi-4<-^COLL
Qt-^t-tSt-t^U-fOU." 2 3IU.3a.2LL3ll3:u.3LL3t-uJ CO co< OOZMMULjHHh>0>W»-t

i>t r4 nl < •—>-
X<f

in >o f- O i-4 m vl- LT> l-Q
o o o
•H —1 (M •^ -4 -^ —

i

—4 —4

301





sor-coo^o—tco

sO O «0 -J. "O ^o ^o

U.UL.U.LLU.U.U-OQQOQQQ
oooo to «/? 0000 00

romm
>©>oo

U.U.U.QQQ
oooooo<«

>0f*-00CT>O

U.U.U.U.U.QOQOQ
oooooooooo
<<<<<

U.LLU.QQQ
oooooo

>tf"tnor-co

U_U.UuU.U_QQOQQ
OOOOOO0000

-4-in_ntn

U-U.LLU.QQCO
oooooooo<«<

in inin in in

l_._L.U_U._LQDQDQ
OO 00OOOOOO

COOO
mino

r»r» I'-

LL U_U_QQQ
oolooo
<<<

r-r-r-
LLLLU.QOQ
oooooo<«

»_>invor-«
sQvOxOO

LLLLLLLLQQQQ
OO oooooo<<«

LLU.U_U.U_U_QQOQOQ
oooooooooo oo<<<<<<

LO

O

--• •

(NiO
o- »

oo •

<m
_j ••

*-o
znj
LU +

<_ ••

— LU
-400
+ z

LU »-o
OO 00 o_
z _-• <oo
o sO -JLU
o. f\J <— o_

r-4 Q_ oo o z
II o — LU «-4 LULU
CO u. h- CC •_• •>-_)

3 -J z • o.
00 LU Q. LU LU ox
•--1 00 -E -J •> <— < _D 0. _» • OO— o Z 3! O CO— Q_ •> < f\J •»(—

PSl -_• z 00 o —I—

.

-_» < o -4 1 z
CD t- — c< 1- •w •3 ^ —

o Q 00 —

<

1- »»« oo zx — (M vO
—. —

-

f"---. s + -_> _l Z >— -IO m— O r\l

«-) -H 1 — > LU m —

I

u> 3 - —i--irg 1 O -4 O
LU»—

>

«_» X <t • —-J + * •• »f\IU> || -H
•> •> --— 00 K C\J •> - LU oo. •>Tv|fM (NjO »CL »~

«* <f iiz CO O >* 00 X (njs: h~—i—• i-IH^O •'-,

(M CN —>• < 00 —

1

Cvi < »— o=> OOOO o— + »- <r>O O >' <«_• t - •> o __l -*z <tf\J(\l fsii-,—oo H-o.
--! --• —

o

LU z • m* *-• 00 «_ •> -J • • • >-(M>-» J—
_> •» -E-« __l LU in m Ol h- •-•z •OJCM (VJ-N. + — LU—»
• • >-c_> • > •» • St O >o • •• _• •»— *-** — am

in in —

o

— LU •coo. in l__ —1 so: coo>o CMnooc\j-»-cu __,*s.(m
*> •> >*• »_J — CO o_ OQS » - a. OOh- •^.r*- r-.rsio:o--j> a. o—

o

— 00O- 31 (NJO< -*3 0.00 -4_CLUO_ -1 -J_l^ 2T *-»•-» -^O-J-^ + ^-C. H-.J--I
CO >_e > o •* woo Q_ I

>»-> a. LU 3U_rj LU • • • ^-•w «>_.OOH- 00<n-»
3 • *_.!__ «_• —)QT • _Q»-» t-LU II -'11 «_• z a, »o -.f\J(NI rsj_-.ZH'00<oo •-_>»-»
OOOUJf-.—. LUQ. •J-UO o— ZH —OJ--LU LU _*• _£:--».—

i

UJ -->-.--."--•--LUO<_J*-« »LL>
wiijim -is: -» »C\J SZcO LU-J CQ_JCO_J z K _-.— _>_-<_Ji^0L0--->.* .-J— «.-H--l 1 I

—.__,<_-.>_. • <_U|| — || >Q __:»-• 3<3< HH 3 V.X—

1

I <MM>oa | •Ol— Z--i 1 II—

-

OOCQo ao __:O t J h- .——•—_ w_r LULU oooooo h- a OH mUxxnj^cooziu ii --.>_£ __:_<;

>-3oo3> ti oo II >_i-_rvjoo>. - •—«oo>-<oo_? 3 O. zca--» || 00<<00_ II II K-LU II n_i n __.^.

|| _0 -OH— -*O __:<-_• II CO II <00 <»•» —- Q_ a a_ o — —» OO-oO II < -OZm
Q. _-i_J •-_ 0.—1 _J -»»--«> cQ CO< 0. >-oo CO_JCO-J_D Q_ 3 S-JinNjJJ.--J CCO »-» -J h- 1*-"-> --* LU>
_e*-«i^s:—i— <-qo-j: O0< Q-JQ-J^-Q CO 00 sr-j w_JJ_J_-j_JlUH-«-'<-J — w-*
luoo<-ouj-_:< 3: ou_ s: ooLULu a 3I<_r<u_Z 3 a<toz«o<tviooLu>uJOZo ii

K>O>*->-O>Q~ >«->•->H- OO >0>«00-LU OO OO OOQLUOOO •U>hhU.QQUJQX>
— _) •-< X
X_l X
H-< >-

o O
—4 #•»** f\i *# m r-uuoo ooo

302





vf-ino
r-r-f*-

U.U.U.QQQ
tototo«<

r»cooro
r-^h-co

IX.U.LLU.QOOQ
toto 00CO<<«

CO 00 CO CO

r-r-
u-'XLLU.OQQO
totototo<<<<

m>oi*-co
co oooo 00
sO-OO-O
r-r-r-r-
U-LLLLLLQQQQ
to toto to<«<

o>o-*
OOO* s

OvOO
r-r»-r-
LL.U.LL.QQQ
toto to<<<

pgro^m

LL.U.LLU.QQQQ
to tototo<<<<

or-co
o>o*cr
vOvOvO
r»r-h-
U-LLU.QQQ
to toto<«

oo-^Pviro^m
CT>000000
vOf*-p-f*-r~r~r-

LUU_U.LLLLU.U_QQQQQQQ
to to tototo toto<<<<<<<

Oh- co
ooo
r-r-r-

LLLLLLQQQ
toto to<«

0^0-4r\jm
0-4-4^-4
r^r—r— i— r—

U.ILLLLLU-QQQQQ
totototo to<<<<<

_4 rmi -_l wM_*_* f\j CVJ

LLU_U_U_LLLLLLLLQQQQQQQQ
toto to totototo to

-H » in ««
1 — (NJ mm.

••-J o PM
• 1 —4 •4.

o • <Wi K
00 • to to
-<0 > <
* » m -J

--11-4 • mm*

• •> O z
.-4 .-4 cr LU
• • • »
•» •» • tmm

>> tn t-4

•> » •» + ^
XX

•-4 to lJJ LU «-» 4- < *
oo to >0 i -J •

COCD z Psl LU *^ o
s:s o O to z CO» «_» Q. —4 z LU i-i

toto _%. 1- to w o •« m -«
Psl _J LU z Q. • ~4 psi

-l_J 0. OL LU to o • +
-J -J «•» — z •> LU » i-« —. »« PsIO o a. «» CC • • PJO
oo •a: z LU O oo » + oi
_» — >LU » -- Psl Q. » >- •tu
oo •INI Z to o LU i-^ » • IVl

coco o> #» o —

1

k- I X o> —
• • •» •» m of 1— w tO «*• -i.-i r » •• rr\

LULU XX i
>- >—

•

to X 2—» Psj O-l XX 1

-J-J WW •> -J 3 >—

.

—

m

Xro-» O PvJO WW »
• • 1— H- Psl u_ O »^- ^-^ "•i«a ^h OCO K-V- PsJ

0,0. OOG* -4 •i — -I • • •. ..^m ii ^s: 000s -^oo _i_ja*— O K LU <oo, ••fvj CnIPsJO «q. *-> -J-JO*— o
H-^- Q.O.O% fO-»<N to X PslZ V—

H

-4-H-^^O to to O.O.G*sm-»CM
tOtO + Psl • <r 1— OO tOO QO-+I- <> + PnI •

Wl 1 -j-ia • Psl -j ~»z <C\i pgcsjto—.to l-^-J JJO *+f\J
• t -J—t-O -1 w to ^» •» -J • • »>fSJ>-l -J— -J -J-IH-O *l
QO--.<< a:a » a. H- •-Z •KVJ P4(\J"S»+-» LU-»<-»<< oiO ••

2rzrooooujoc:tT i— O >o • » » *—»->* — QLT.Oroooouja:os
<J-^ -|.«-»-»l ,>«NlLUr-r-« to -J ^a: oocr> s 0^ LO tO Psl«— Pd a. >v cm— + —-«• to inj lu r- r-i

• • «• • • «-»>-r>J.^ + i— a to^- •r*- h»P»PsJ-«10-4*0. o-*oo •» • »-»^hsl-^ +oo>ooo •> «H- -j _j_i«* z-» •^—4O «J i~4 4>-

O

h-J"*B>000 "> •!—
c_a_ • • • • • »<N_J a. LU DU-N LU • • •—4«— «l— Vlk to<— • •>•••• »P\JJ
LULUXJ-LUH-OX | Q. z Q. »0 wPvJ Psl PvJ—Z H- to <t CO H->tOLUXI—LU»—OX 1 Q.
fvJINJ'"*jojwwwz: uu —

<

5!^^ LUw w—COLUO<_Ji-t *U->-_J"*--JO-J——— s:>>- • • •h-)->-0 z *- "-<«-«• »HJLO--tO|->* tj— » .4-4 || «|— • • *h- h-^-O
• iQOOOOQOZ 1-4 o >*X-^ 1 <»-«-»»-»o I •a—z-^ i ii —aooaooooz

LUj-_jQ^a:ftr?_J_)_j || 1- a O II N-t_>xox_i**coazuj ii -y^yojoi^aijjj ||

CJ_)Q.LULUUjCL0_Q.'r-2: o cC Zc0~ II C0<P\J<O. || || KLU II
<-•

|| ^»>—^-CLLULUUjCLQ.iiH.Z
• • Mtviisj —«QC o CO o •* O OQ.tOH< —OZtOtO ivirslivl -Jc£»j>»jjjaD a_ o s:_j«n >-* -J _J -4 -J -J ec*o *-• -J 1- r»i—^LU>«_J>>>_J-J_JQ.O

«—w_jw—.-_»-l-J-J^H-O CO to s:-j —«»-J»*_J-JUJt——<tJ «. www_iwww_i_i_i2:>-o
U.LL<U.U_LL<<t<OLUZ o 0<OZ<<tO<<ivltOli.>UJOZO II II U.<U.U-LL<<<OLUZ
»-«i »o» ihp*OOOZct LU to to

»-4

OOQUJOO>UO>wN»lLQQlUQX>MO'-ti-tMU(JoZQiUJ
X

O X O
o Q> O 0>
i-4 0*

ooo m ir- H CJ>

303





r\)<\jr\i

p-p^-P"-
p-p-p-
LULULUODD
cocooo<«

<\j(\j<\ir\j
p»-p*-p-p«-

r*-r"-p-r-
LULULULUOQQQ
CO COCO CO

cro-4f\i
r\ifomm
f-p-ft-r-f-

LULULULUQQQQ
cocococo<<<<

encom
p-p-p-

U-LLU.
QDQ
coooco<«

mcomm
p-p-r»-p*-
p-p*-p-r*-
LLLULUU.QOQQ
00 COCOCO<<«

o_-4(\jm

r»-p«-r-p*-

LULULULUQQQQ
CO COCOCO<<«

>tm>or-

r-r-p-r-
r-p-r-p»-
LULU LULUQQQQ
COCO OOCO<<«

COO^O-^rvim

p-f*-p«-r^r-p^
r-p-p-p*-f-r«»
LULU LULULULUOQQOQO
co co co cococo<<<<<<

mmm
p-p-r-
P-P-P-
LULULUQQQ
co co co<«

P-coC*0
in ur» in -o
r*.p*.r-p«.

r».j»_.r*-p»

LULU LULUQQQQ
CO CO COCO<<<<

p-p^p-
p^p-p-
LLLULLOQQ
cococo<«

r^p^r~r-r>-r-.
p*-p*-p-r*-p»p*-

U_U.U_U.LUU.QQQQQQ
CO CO COCO COCO<<<<<<

•> in
• nj— O O

0. O —*

>o •> «a_ V.
CM • S •

O m > O
-4 M » —4
"—• •4- • ft —ft

— <\i O • ^
a. + C^ O —4
• •> •ft i-l +— — —

.

t 1
-

O in CO in • •> •

c\i CM z « mm •

O < p» CO O —ft •>

1-4 1-4 —

«

»-* Q »— m— w w Q + •a. •>
1 II

H- CO >—

>

< » t

__l Q a a. —

»

—

>

O -•» z
a 2: •> ^» INI IM _-• CM ft—

z > • «». fta.
1

•» <
_D > X X •> K-
z __ « •» • _J
_ vO • r>l u. LU O a. Q_
z fM 00 *» O O —4 z LU
o O at X • LU •» -
Q- —4 P- LU LU O • z -1
H <__i

1 u. Q Q _H ft— ft—

-J ft— •> O -D— CO » Q_ LU
u_ a a CO h- I—

-

LU • LU X
•> 2.Z «. z LU —

•

ft— vO —

.

k— O z >*
LU <o — • < CO Z Zf\i h- Q_ •» Q_ —*

a. —

_

«o >$ ft-

•

< O OO -* _l < • O •>

> LUh- <M CM Q X < <—1 O—

•

a. Q m O
- coo O <t a MM a: «m S- »TO 2: Z ^-1 •» __» CO
__• <Z H _-4 o_ X — X —0 XCQ—O 1 _D O » — CNJ -—
•> x=> «— >W——X —>t m •> p*- m » CMQrO •> * z O • *-« 4. •

z Q.LU z 0>K—«r» -*rg 1 —

•

l njs: 1 -<f\j « CO •> •> »
H- > ITV.J+ *0+ _• » « •• •> »3ft- •» •>—

1

z m H—m-» m
O MiCC _i -«a. •.CNJCI •nj CM-* ON Csl-* CNJ »«(\jNtO LU • _J<N<MfM CO

z Xlu _> >ts«t-i «4--* —1
•» in—* P-* •• —•—ft^-lfviCM o_ X —

m

Q. + >C + •

li- (-LU «o _-4_3CMOOCMO 0^ O^t Oinoo • ^» - f\J—

4

z »m « »-4

ft— co r\J •ZOfNJHOP. ojnj OfM t\jcg rgc\i(\i_-«<Nj -J •> •• O • •in— •ft

«* COZ O fl •>!—4 • —4 •—

«

•0 - • •O •O • •> 1 LU CO •0 • ZoCT^njfM <M
LU t-< —4 *z NO •<M-« f\i-< <\J <N-« nj—4<NICO • •> 2 —0 ft— (ft •.<) + f\l

a_ O0_ w —0 • »o • *»0 _» w> O •• •> •> — -00 ft— < Q_ •-.o_ifMnin •;zc
\- -J— a. F-tffflOl-.mo^f\jt>o. <j>t> oar OCQC>3CP——

)

>— a: 00 LU •OLUf-ftP"-' • .Qf^
K- Q- >•* 1 i- r^-sj- •NON> —.p*. p-^ NON>H+ X Q< z-«cozmrooor_ •

-J LU >»<vj__:_j<-"•*-« •Q.»-*_H o4 *. (M—

1

—< •» «-*S'-' •" -H" LU o_>». • CC •••>•!— p-
a LUX aro—u_a _ar> •— 1 •-. • • •NbI •> «»-.C\J-J CO LUQ- O ^-OrvJfM • «ii|ft—

ZH- LU—lf- •»'<-C\JLU—•Psja.rsjQ. Onj Ma nj •.CsjQ. 1 Q. z< oc-ao^^ooQij
LU •—• Q_ _.<T—ILU-. •LUft-> LU— »— «i w .^ —3: LU ft— mo—<—«— —»^»,

«-0
Z l-LU ILp-IO—«,UCOZ-iCO ••>-LU •C0-•t-UJ OOOI-UJI-O z l-O zzi—i-i-i-i-i—oco
__• DO Nft II jX<wh<M«OZOiXI'-t-»OZO«OOZQZ ft— OZ Oc.000000 •z
- O s__.OuxuuxinjMvta.x,jM.x »_j»-»-j 11 1- 0«-4 wO<tJJJJJO>
__> (-.LU z II cooo<Zoo<CMO l ><<\jQ._J < »a.jaHZ 0-1- COO Ll> -U 0- O- O- O- LU CO
o COO oo— U. a o>- a m —io_ a COV- z •

Q- -->=> Z-«^--J-J_J»-»JJH'jju-jjjjhj .jjJaD Q_ OO LL)<_!-J_)_J_I—).-•-J
ca -OH- z — _j -J-J—JJ-'-i-j '-'-J'-»JJ _JfNJ -J_J-JXh-Q CO CO -J ZKJJJJJJ'— -J
3 -— ooM<«LL«n«oii.<5:«a<(M<«DiiJz _3 a -<<<<<<<LU<
CO COZ OQQ.OUO*-1OU>UOOmU>OUOO+ ooozont- CO CO QQuOUUUUmU

»— <3 X X X ft— LUX< XX
H-Z

O
l-l-

»*»» —

«

m m >* *** *uouo <*)UU<*i

304





U.U-U.U.QQQQ
<<<<

in

oo

cr

*a-
t

cc
LU
CO
X
22
-13

<LU2
OQCUJ

305





REFERENCES

1 Blackman, R. B., Data Smooth i rrg and Processi ng ,

p. 76, Add! son -Wesley, 196 5.

2 Chen, Chi-Tsong, One-Dimensional Dig? tal S? gnal
Processing , p. 289-331, Marcel Dekker, 1979.

3 Hamming, R. V!., Dig! tal F? 1 ters ,

p. 213-219, Prentice Hall, 1977.

k Naval Postgraduate School, Users Manual , p. 3.1-U.69,
1979.

5 Oppenheim A. V. and Schafer R. W., Pi gj tal Si gnal
Processing , 1U8-181, Prentice Hall, 1975."

6 Rabiner, L. R. and Gold, B., Theory and Aopl ? cat ion
of Dig? tal Si gnal Process? ng , U0-35U,
Prentice Hal 1, 1975.

7 Raney, S. D., Using the Versatec Plotter at NPS, 1979

8 Stanley, W. D., D? g? tal Signal Process? ng , pp. 88-101,
Reston, 1975.

9 Tektronix, U012 Computer Pi sol ay Term? nal Users
Instruction Manual , 1973.

10 Tektronix, Plot 10 Term? nal Control System User '

s

Manual, 1977.

306





INITIAL DISTRIBUTION LIST

No. Copies

1. Defense Technical Information Center 2

Cameron Station
Alexandria, Virginia 22314

2. Library, Code 0142 2

Naval Postgraduate School
Monterey, California 93940

3. Department Chairman, Code 6 2 1

Department Of Electrical Engineering
Naval Postgraduate School
Monterey, California 93940

4. Professor D. C. Kirk, Code 62Ki 10
Department Of Electrical Engineering
Naval Postgraduate School
Monterey, California 93940

5. Professor S. Parker, Code 6 2Px 1

Department Of Electrical Engineering
Naval Postgraduate School
Monterey, California 9 3940

6. Professor R. D. Strum, Code 62St 1

Department of Electrical Engineering
Naval Postgraduate School
Monterey, California 93940

7. Professor Robert H. Nunn, Code 69Nm 1

Department of Mechanical Engineering
Naval Postgraduate School
Monterey, California 9 3940

8. Ms. Jane Foust , Code 0141 1

Naval Postgraduate School
Monterey, California 93940

9. Captain Gerald S. Doyle, USA 2

Orchard Drive
Chester, New Jersey 07930

307













25SEP8I

f899

Thesis
D7195 Doyle
c «l Advanced simulation

of digital filters.

189939



thesD7195

Advanced simulation of digital filters.

3 2768 001 00484 9
DUDLEY KNOX LIBRARY

-H—ML...

wsm


