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#: §& (Issac Newton) 2 3% {81 J8 & (G W. Leibniz) = & # +
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{8 K (J. D’Alembert,) # # 85 H & . Lagrange) 3 b #
# K (P. S. Laplace) ¥ 3 48 & (A. M. Legendre) 4k 4 5 K& (.
Fowier) SEBHEEEL KX FHBESHARBHBE
BZ—FXTAEROARFBESEEEERES ER—
HFEEREZEXFRADRMIR N H Abel) 3 5 % H
K (A. Cauchy), %1 % 4% | (C. Hermite), % i m 21 & (H.
Poincars), % % 1% (C. Jordan), %5 3% M I& (Paul Appell) & 48
#H 2+ K (Gauss), #L 3 I K (C. G. J. Jacobi), 3k B 7% 2 & (P.
@. L. Dirichlet), 5 & I& (B. Riemann), # # 4 [ %7 }6(Karl We-
ierstrass) 43¢ 45 3 % W 1K (A. Do Morgan), B 7! Ik (A. Cayley)
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FRERRARLEMES NS L2 EBEB X ERES
EFREESEBNN T ES AR FRRAAT AL
20 4 40 O AR B T O Y LA O O 0 0 R, 2 DR
BBERTSREGUARFTEEEERAALEBK
ZREIAHASRBLNEXBRERESTRES LK
LHAEBEFEERERESESTE 2 MAERLE
UERBRZANEABERBEHGREATEART 2R
ERBEARERTERZBRAGEN KSR R
(G. Humbert) 5% £ 78 757 #i X (De la Va!légf_’oussin) Z W Wi 6
o E R R E & EABEEEREUR ST HRE S
0,0 ORI A R A OO A R
BRARBFUEEZ.
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WEHEESRBEEL RN RGBSR BETR
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8 15 7 JF 74 4k 25 B 3% 0% 9 ok 4 7 B



W B

1 X2 %% D EK Cours d’Analyse mathématique 45 42 i
AT 2% T A6 &
De la Vallée—Poussin. Cours &’ Analyse infinitésimale
G. Humbhert, Cours d’ Analyse.
R. Baire, Legons’ sur les Théories générales de I' Analyse,
J. A. Serret, Cours de Calcul differentiel et integral.
W. F. Osgood, Advanced Calculus.
G. H. Hardy, Course of Pure Mathematics
E. T. Whittaker & G.N. Watson,Course of Modern Analysis
C. Jordan, Cours d*Analyse, Tom. I, 11,
E. Picard, Traité 4’ Analyse, Tom. L.
H. Laurant, Traité 4’ Analyse
2 ZEREFFEFERBAEFALBRARERBHEFER
SEUVREBXBFRBZBERBREZEFTER
BREEALBERERS BL4EBZHABHEMH
BehREG kBTG EEESFEN T EGE@ES
BHBESFERNB)REE TAESE:
P. Aubert et G. Papelier. Exercices d"Algebre d’Analyse
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et de Trigonomietrie
F, Frenct, Recueil 4" Exercices sur le Calcul infinitesimal
E. Fabry, Problemes d’Analyse mathématique.

G. Julia, Exercices d’ Analyse.
J. Edwards, A Treatise on tne Integral Calculus,

Nouvells Annales.
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1. # ¥ ¥ (Rational numbers).
EHBZERSBAFHEBARFEABRTRAB A HEANSR
(system of rational numbers). X ER EBRA Z LHTFRRE
HEHMEEREEZS TR
IR B RZHFERe RO, K — Ko B AR MK T
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EaWimalh, B b>a. EHZMa, b cilia<d & b<c, BIF
<. EHERBSEE B YK B B H & (ordered).

2 RERZ-FHRIRIP@<),BEETHEAL
B>oli<bEHBMZ=FARZETHIEAZFAES
B2 BA TR S E S (donse)

BR— XX HAR R~ EO, ¥ E—E W moX,

vy 4
X7 o e

Mﬁﬂﬁ%%ﬂﬁﬁk~%§2§%ﬂﬂpﬂﬁmmf
BEQMAZR (EHEVBRR 22— AR BE
AR TROX LHOX LMOALE R p|XOU; FHEG A% @
%ﬁm&%%&%%ﬁA%z&m@ﬁmmxﬁﬁﬁ
LR RFENEH S LB LSRN R R ERE
ZEAMROPERBBLZEFBZH AR NFEHE
R fE B — 7 B R R b

2. 4 MY ey 5 8 4% B B (Sections of rational numbers;
irrational numbers).

6 9B B0 JE % 8 K B R — B0, 10 50 %K B B 48 R (Dedokind)
ZHEBRE Z.

BEWABVKASZE AR W ZHE A BE LA
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3 Z B B A Z B, B B R AE B AR — 50 feebtion),
L (A]B) % 2 R fl — 5 300 B 4 R 38 S AR A 02—t

L RASPE—BaokRFBL0ERERI A
BEESe, M BREFHK > (BeBRAB). RZ,L=a
HBULBR AL ENEBRET >R &R ABhSed
HERARHBRERRA ERD >0 2HAREST
TS EES PR PN

L A% %RKZEE B3 bA —RAZ B L
LR A BBA S A BRAR TASN G <2 H
0 W A R
LW EWMBEATUER

1. A 0646 5 K B T B 6 O 4 38 b 3. 36 55 BB °F

wrEFE2FFTZ—~EFAERRBAABARRT
R EH B2 Z 4R o <r B8 N8 PR R A K A SR
P> 2 EH BB MRBBLERR - THEIBALSH
EBEABDEERBP—H o, TEEI/RRP—-H >
B RABAESTE—EHRLE
" @+ hyP<r.

2z
h(2m+ h)<¢ -,

BB A h<r 3 A I h<‘;;j 1 B (1) B 6 .
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AEB BBFER B OB S B HAEFAHETE
EBAE

(z=R)*>r,
o 2 ho— hA<a?=r.
BB RER L RE2n<at~r R AR MR h<‘”’2;T o
.
HEZIARBETRELZRLOLERZ—-F8
(BB E—~ BB e, K 5 A IO BT 1 B 556 B 4
ﬁﬁ B 3% a 2 F I8 (lower class), {[i B ﬁ B # o 2z b 75 (upper

class). ] — A HHER—B A MATZHFARZZHBRA
BHABFARL2ZBBRBS, WEE—EEREAY
N2FEk 2.

RoEERe R, mHHMUBRUIB)HE LS
ABTEFMeRa BEWAH~Br R BRA B - 5§
BREMABRB.LAZE Y <r B 2B >r, TR
ARBEAEZE AQARAL,HBAARBRELE
FEREBRTHASES: LARARZAR A EBSHR
MRaeflad 2. BRABRAFZHEEH>afi<e. 3 BRB
BZHBRBEESHAF KReRa.

EERUBod R EAA—Br FBR 4, A5
a'<a,




B B 5

EERBYonFTHUBNEESETH 4 PR —-B
o BB —HBbolE~aERERZ—NSGYHEHERFuB
A vz — 00 B AT
g, Gy +E Ay +2E;, ay43E e
ERBEVEARBB.BEAZES b=a4+n8, il a=0q
+(n—1) % BB A, b—a=¢&.
cBBEIXHEEMWIERBEEMRETR

3. ‘& 2 (Real numbers).

2EBEERREERKBAER

BoEReRd e, PEATMRES—HBEK >0
fi<d. ZoRCHBEERIBELMEELLAREY,
MpEBRRFEZERT R

HoBHBRMBESHWTEL mx: R Bwe
HABF R eE AR EBRARBRB L E Sz
—ErTrERRAB<e REFELE LR BEL—
HEBnHerr<a,HrBR AR T<rZHHEKLR
OB R A TR

FHoBEABT RABENTH LB Z

ARE2REa,ByyEa<B R B<y,BTMa<y, EBEFH
BENELBECASASERVELETRS MR
b,
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ra<a, a<fB, B<b, b<y.
REH a<B K B<h W 41 a<<b A 1 a<<d. S by, W 41 a<ly.
i B a<<a, B o<y EB) T P B a<y R,
RET RE R RR A
RANZ KB oo RBBLIBTHERBA—-F
A EZTHEALSHEEEERFREEM

4. & B 2 A Bl (Sections of real numbers).
BEId—54028E8 8 A4 B =%,

r ZREFAR

2 REBEBRZ®HZ—

3 AP AR B A B R AR T B
ZERE—EB LB TAE—HKe BR A4 B L<af
FBZLE—BABRE NALSEELBZ

3k & 52 3 (Dedekind’s theorem). L 4E — B ¥ £ # % & —~
SREBLEERSEBRSE L AR L2 BEBR 4 5,
mL AR L ZE8ER B

BUALARBRRZARABF Z A BED (4 |B)
BE—HENSEMTEAEBEE R

L RAR—RokREFTELNc O BFRHLE
eBRABBRALMAL<eaZBBEBRAEZESEBAL>
ZBz2BRBEsB—-FERMNERLSEEBBIR
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cRo B, TIR—FERe, B¥r BN BETarkR
IL BB M — b AR P AT LBRHLS
5 R BL
TIL Ay 4 o 4% 2 ok B0, T By 36 b 05 486 8 b B0 B0 4
£ (s | By) B 5 — 45 3 Bo, J o B A R B L R 78 2 Al<a
THERBRAB Mo A BRBRABHBEEA &
ER—SEYE<o, it £ Rall, TIR—4 Wekr, BB r B
RAEEFRAET AL >0z mEEBR B
ARRLTRRAN ME—MELLTRRB &K
BoWMEBEESS ﬁ%mijﬁﬂArﬁﬂmB
Bl RBRES o, EME N RRARRZH B A
35 T 9 0 2 % Bk R B2 B B89 B S, 0 B AR % — 2 . R
BHRMB L=1, B R 4

5 B ;Z E ﬁ: (Algebra,lcal operatlons with real numbers).

EERERE DS EETAEEEH 254 B 0,
EEU T A B &

—EUIHBY —FERZEBRE R ZINEG
ERIBLTEEEREAERER N RN A ER
SEUBDHMEZ—EBRFARBEREBRAER
TR WEER S W R A WS BR T 4
% BN R BB A Bl B — £ 804 B, B EE
BEBBeZHBUES Y —eREEEEA ~~Q=
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EAREGENE LAREZRBE: EXETAR
FrEBN AR E-ERBEARSERES 2L,
ME—AREEIREEBEATBRATEBEeR —-
5 T TS S, B RS = B2 B i, 5 0
la| % Z.

—~ERZAY ROERRBL-ERZEESFAN
PETETER DY PR ES L TR
BEAB=W &4 RBEBZENE % ARYLHRE
ENL-HBEEEREERZEAWE NS H W B

EROARZ—MERLBEZHH W oL

6. JmE:RB B

ReROBoBYMEE B b, 0

a<;a<b, a¢'<a'<b.

A mo+d Z B M RB DY ZBWHABSE TR o R D
ZHEEReld RO ZEERS B b—a Kb —a, B Z (O+D)
—(a+a) HE A Z T 5k

%?ﬁ\ﬁ“ﬁ—-z-*ﬁﬁo'ﬁﬂa-&d%ﬂ,ﬁﬁﬂ‘ﬁi‘b+b'%
MW oS EaRa 2B Eatd & 2.

& R2BEBRSHUIB,EBGAEL AR+ ZE
BmMAGAEL BUS L atd FHBRAL W O+Y £ B
BRBERe+d BPRBREIFIVRPFER S E W



bi:| b1 g

GHRBodRitatd FHT ARV EBR RHFEH R
BUHEZBBEE—-XRERF B, Aok BTN
FBREr RO RRBOGI) (@) PFo>r/—rWMABIEAZ
FHRFEEEY R
LERQAFFAEBNMS.EZESSVHBR
ata'=a'+a - .
(a+a)ta"=a+(a' +a") .
51 2 ¥ OF £ (commutative law), & & & £ (associative law). 3
75 KR X
at+0=a, a4 (—a)=0,
ERBELABEMEZREReRIZETTR—-BEMN
ReBaobbREReRe' ZED o' RZHAERLE B
2% 2.8 REA o to=a. H M—a’ 1 I8, B B 2= at(—a)
UamZEZRe—ad' TReM' ZHBERMBARERERE N
%R

7. RBABE
SRS EENeRSEZ RES BN VAR
a<a<b, 'Va'<a'<b’
RLitmad 2B <Babt ZHEEEE T Rb~a b -d Bk
RiV-ad hEAZFRS W ATBRAEHE—~ZERR PS>0
& B <0b' & B F B ao’ S0V W K H e A 2 B Ak U
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BpRBEoRa ZHE, i o R Z.
AFEaRAPZ-BAREABENRE ERTIE
2% 3R 3 R
aa'= —a(—a')=(—a)(~a')
1t 8 kB
P2 0k E 3%, By U3 B R S k2 e 0L R A4 FLSE A (come

mutative law, associative law, distributive law):

an' =a'a,
(aat)a" =a(ala”)
a(a' +a")=aa’ +aa”
BMRAEBER
a-%-=1, a-l=a, |aa'[=|a|s]e’]

AREBEEZRERERE - ERAZRERETR
E 75 %

ABBE EBREL KRN Rad, 7k — el R
o LRME R BL BBz BT R % e &
2y o 32 B T BB S A oo o 0 R B DL
SRZWB Bo=o L RA Boz R Galad ZHK
TR R E R R

HEFERUISRELERFER2BLE LS
25,5 B 2 2 MO A L
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8. W R 2 M AU K H RS T B 2 W AR

HEBREF B UMM E RS K= 6L

R R 2 S E T A S 5 R R4
0 E A Z B

>, EAEBRMBEABSMEABERARBEES
B0 A — 7 B % L>A 95 % B<B i 4 WA R<LZ K
BRAWMAL>LZEBR?B

B P o' o B L LR T Bk — T
RLRLESRALALLEE h-REBHBEL

BB BT A AR A R T AL A 2 Y B
BEL,E SR RBA S

REBRE—BBLE LR ERE—RIEZ

II. HERER

9. % %k (Aggrogate of numbers)

ARE— Mz ERBBE— B P B A
ERIE AR KBS

EEEABRBR—H Mo kB 25
R—BEA ARz BRRAZANES 2B —B%
(set of points)-

B—BEE E RSB —BokREEPERUTE P



12 o HE B S H

(B) B #* Lk (bounded above) i ¢ & (B)H# Z— LB, ¥l w8 ¥
#% 2.

B ZEHE—BbAREPERINEBERBRBERT
(bounded below) 1fii b & H — T [R. 6 4n IE $ 4£ 2.

B L F Z 84k B @ $&, (bounded aggregate). B 4u & 7t 0
RIMZEHREER. ‘

REBEMBEZEERAB2URFTERZ—RE L

10. 5 5 &K 5% (Upper and lower bounds).

ROABAREZ-BESETHR@G, NA2H K
BAEALB=SMmK: BB — Eﬁ%(E)z B E T K
>z, B B 23 A 1.8 2, 3 (B) @ 4§ — B>, 8 Bz B B #. (B)
EHmER LS RSB AR AE T REB SR B
EABEE—ADAUERSRUERYE K =6

. (B) f4E— B >

2. EWBIEBEENEEE D Z—R>H-¢

1) B (B) A >M 3z — B M+H0>0), B M+D gy

SUTMBRAB ERSBZEFTADU-cBRAR
ESEHEZ—B>H-¢
MEBTHMABEDZER LK M TBR D),
TRBRE.EEh—EBRZETRUSFEEBRA R
EDERBRARZBED AT ES R ABEFE P
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FTHABIZABRBERBREVL FARRYKE X mF
FRABVZZERERXSRAFB V2 BB R
FHEEXEMTIBROBERIEREEN HG
EREEERBE>M- EBEEF—EBBRZHB>M-¢,
MEBRERBUBEOZEFMAITRFER.
HETRBRARTZBREO E—EnAXZE
Pi:
. (B)AE—B<m,
2 EREBEEFBEZ—B <m+E.
8w B EEZER

11. EKFR(The greatest limit),
ROEATERERZALESTHA D FEY
ZHBmAK:

B o — BB () A 0 S, B Ao R A,
R 2% (B) 46— Bl 8 — 29K >, SR 2B A B
BEEAATABEE LR TR S RUCEE DK
%2%*5&

B — I BCE, 6 2 % S G R A T G're M
BB AR 2 e £ T () Z 96 8 AR G- R
G+& 1, MEABRZLZ>GCLIEEBB AL — &

12. 2% B (Poiats of accumulation)



14 B SR B S W

REEE)ER-HLA (B Z &5 HEAEINHE S
BZEREREMMMERF@ ZESHAIE A R1I-c AL
CFE BN ELA 1B A8 B B 2R (B) 2 B B, 5 R Ei(limiting point)

Plin RE2BEBMEZDLNERR2BFEY
MEZHENERESRESL L o, Dt i
EREHENE—-RI PEEO R

HE % 5 38 (Weierstrass Theorem) & A7 ESS /B 8 2 %
BELE-RE

ENEHERTNOGA —RARGHEG-ERGIEH
FEPEEEESIRNATE L OEGC-ERGCIER
MANEZESRALRNGE—-RE

13. X 8 2 (Real variables)

DR SRS AR EE— BB Y Re
BrBER s EERERSAR ERART. Ne FBAR
REREAR T REZEER OB 25 ER

Ers BRI REAZ~VERERABREZERE
z BRI (nterve) R ER (@) M c RIBEHEZ BES
ERo<h Mo R HWs2ERRGRERI-a LI
Z ig (amplitude). ZE L R M 2 BH W, F o2 M in BB,
BUE 525 0 O 385 5 48 B (a+0,8) 3 I B9, T B 2 45 B 9. 4
ZEDBRAFHEEY (0,0~0 %28 o B 5 BB, WY
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((l+0, b—0> a z}ﬂ.ﬁﬁ ﬂ % .

14. & R (Limit)

—BEER—BROMBR)IZEM o BEERAUE
EWo—ahEAZFRBRELERIEFRZERE,
WE|z—al<€ B.EE F 2 mlimz=q, & za. ‘

BREE - BEFRERARZ RoRIG>0), X
|o—a] B [2—8]F 88 [ A 30 —a) 4.

EoHBEREEBHENAZERANT SR K
EZBorUto BRI 2 WBH AR EF A2 B HEB B
z Y- R R

or. Fuade

15. & 3 (Sequences),
9% 55 18 B
(1) By 81y Bgyreereiee, Syrmerens
K- ERREREFRERE—-EZNREE~BE B
n—yoo A — E R 8, R 35 W B8 5 W BaY (convergent); R 22,
S %5 B B &9 (divergent). .
BB E T EE s—a=0 {1 (1) 8 5 3B B Hincreasing
sequence). X-Z, R saa—5=0 K, Ml B B B ¥ (decreasing se-

gnence).
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. LB E N E Y I e R8N Rk, B
i 14,

B RERR—EEG A YREERATE &R
N n=NEA

H-e<s,<M+E,

EBEREBH L a—M <€ B ¥ oM

R LW B S T R — 2 B WK 6.

B 4 k.

B 2 % 3B A L B e

. REMO B U ATRARERNE RS
e 2 B | oo | <<E, T 4 580 0E 2 B p A 0 K.

B P T, oS T A — A1 ke B,

R <‘%; | anpg =S| <‘§—"“""'2 | tnpp— 8] <£;

i
lsarp =383 |= | (Sasp=8) —(8a—8) | <&.

B EREKBE TR EHE TR EE BER
P ERNAREA sp—w>TAEHOEsBR4EL 4
Ru—ERsut+e ZHBHEHR—BELEBE G- s+ BF
PEZEEEBRT AR EE -~ ERBREZLHEZER
RS A <& FRME>nts B a-S=e. R EH

Sup— 8= (Snsp=84) +(n—8)
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4 | 3»+P"‘SI<2€: T 48 ¥ p & 180 B8 saip—>S.

16. #% B (Series).
B BB g, Unyreereettyyreeeeee, B 25 1R
10 T
S— SR EER
So=Up, 817 Ugt Uyyeeeesses ) Ba=tige Uy reenees YR
BRABUESFBRENQBREmTHRRZRSBE
Bz

S=’“o+‘u~1+‘u2+ """"" +u,+---.-...=; ?‘dn
m=g
BHTHRAEERUER

MEREHB—-BBZHABES OB -BREZHH

BRZLEFTBEBOETESRAV R
80 (81 = 5o) (83 = 81) A resre o (8= Byg) o vsere

ERBEWH 2+ IHZMBEREROZEBH W b B &K
ﬁtﬁzﬁaﬁﬁﬂfﬁfi"ﬁﬁﬁ

5k K %ﬂ(()auchys Theorem) W i, Mﬁiﬁi 0
FJEREBE BH— ﬁﬁﬁﬁﬂ,ﬁﬁﬁpﬁ‘nkﬁﬁ

} e gy EIYRRE pe— + U p [ ZE,

AKEPRBRARCEZEBARBBANFHEREINBZ
EH dm Xk

E8 BR-TFTHEGUBREVAGAA S h
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Iv . E m

17. B ¥ (Functions).

REBHs Ry FERN2Z2BBEFTyZ—FERE R
Y BB oz B Bk B E % % y=().

ol @) BRBER @D A ZE Ay 22—
BAESEByBERGHA

u@ﬂf(w)ﬁﬁ?@ﬁb(a,b)ﬁ T r (B) ¢ 3¢ 72 1 00 70 & g
B fl B % 2 Bk, 3 () 6 B 2, B o) 7B 8 R (o, B) 9. (B
ZERUERnRABEDEGHAZEREREZH
H-m B f) # (@, 5) B Z R 55 (oscillation).

REATEEE —EREHRABHPE 2 i —F
5% 55 2 1 6 2,80 1B R B B0 B2 U o 00 u 25 O, 1) 9 BE
EERZER

f0)=0, Ee>0. fz)=1,
)‘i’éwE(O,l)Wz%{ﬁ,ﬁﬁ—EZfﬁ,L#Eiﬁ%ﬁa,ﬁﬁA

TER@GDAZEHERETHE LR n uE AR
18 38 % W8 325 Ju dy {4 4k
J(O)=0 3 i 0<z=1, flw)=1-2
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BAERODMZE MK (),H =15 & 5K,AF kS

18. i B % (Continuity).

BRIDBRERGHAZEYR L6« 5K E b —H
EHR— I EFRZERE, EERB-ER 7 EFTSER
[h|<n %8 F LR

| o+ RY)—f(20) | <&,

TS ) R o, BB

@) R o B b Rz % Bl B M R IE B A0 B, 2
B [fa+h)—Ffa) | R | fG—B)—fB) | 5 A B, M B & BA2) &
B (e, 0) AL

REBRAR M Edor, o R—BRlIRCFHyz—
FHBRABOR—BANC Lz N 2 BBy BR BB 2
WHEY y=f@DBRZAEFEREEFBERERET
GEBRBER R ERR=EAIRRAE RS
BEABASRNEZERESHARGEERTR b
FERESHRENAEZAREARBREFTRREH
¥ 1.

19, — 3 & i
BOEGHOABS—-FUREDBFAER|MTEY
FER
|fatB)~flm) <&
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TR B@)AEMBELR BoRd WAL
& R i |fa+h)—F(0) | <E. 8 |F(b—B)—F(b) [<E K 32,1 b>0).
R, ZHERFE MEDBR-BE - REB 2B BR
P — 8 S 2 B, OF B B
REBRZLUEERGOAZER THR 2 ERH R
BE—HUHEREL s KBRS, BB, Ao
BROEDATIEEEARER P 2R A% BN LD %
GOTEAATHERAERREASHETUZER R
£ 7 I £ 4.
—~HERERB TR KR ERS, T RES e
Ro"R@HOAEZHFER o~ |[<n EFFER
@)=y | <.

20. 8 B LA

ROREERESITRURAE EEUBRES &
Z.

AL B/DBONRZ - SHEULRERE
ME)EATREsRENESR s FEIBHAZES
fi ¢ R A fE) - ]|<E

B BROF AR =L HAGHBNEZZRMG 0
5 (o, B), 5.0 5 36 — 50 (0, B) L 80 F 0 5 52 55 A I L0 4
7 o A . L (o, B) R ML, T ES S 2B =




bi-| 8 21

1 (a4, 00) R (64, By), 8 3 — 5 (g, B,) 7 4%, 75 80 28 (s, 8) ) 4%,
R B (ag, b), e 250 2 92 BB B — B 2R W, (o, D). (e, B, (g
By, (amb) HE—~ WM 2 EBRME 2S X MBS W
5, 55 T 3R (s, 0s) P9 53 = B 2" A 2" B | fla)—f(") [>E. R a, ay
Gyt — B E BT AHE MR WL R BHEA
— R N b, by, byyreme, Byrreeift — 3 T BT S TH AR 0, B B
HA—BRN. kb—ta="00 R0 WRIA KT AEE A
Z B8, B B\ =\

XB e, B) R LR AR e B O A o) B\ B B BLE

G — EB, B — A | s\ <n, B A @) <23 4 W »

2. BB (o, B) & 1 O\, Mob) P36 22, 6 2, 27 28 (04, Ba)
W2 2B B 1A <53 1) —f0 | <5 B Ifi@) —fi
<oV R Lk {8 B 2 5 A F U R R A
FI AL (e, b) R B WM A R (a,B) R
B R 0.0, Ty, 0 B @DMHAB r BARBEA
B b BB A A, B (0,20 9B
&) 1< 7] +8;
T4 B B 2 1) |<If@) |+ B B 2E (o, 2) BB
@) 1<) fGe) | &5
%8 W@I<If@] +2&; 4 B R 2,4
1@ 1<\ f(a) ) 422,
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fu T R A% o, D) B
L) | <| f@or) |+E<| fla) | +p &

B B f() % (0, b) 3 2 48 B 46,% A 1 (@) | +p e .

FIL LS (e, ) M9 o B WA (o, B) O — B SU .

RAGHBpEABEENREESMEHAZES
=i 8 R, H @)~ f)] <o B WA B 30, By,
bz FERZ—ER 7, WRGHRZEE N K"
AR |2 =a" |<n, I E B IS)—f@) | @R & E o Ba 2
B3t 7 2E — A I B PR 1) ) <5 R 2,9 82" 3

0 JB R B2 2 IR L 3 ) ) <25 =2 b

£2BB BIDBESSERONZHERENB AR
RIOMZE—BNEcRDd BESE o 2 — Bl E )
=AN.

56 B — % BI B 2 Rf(0) JAB) B 5,51 4 f(a)<O i £5)>0.
EHEBCRIMES A o 2 — B f0)=0. Rk E ) Ra
i 32 8 At b MHSE B IE (4, 8) W o 246 2 4 f(o) BE K,
B—EEANERER A<D HEFER QHRE 2
— 4 E A fOA-BDS0. Q) B FO—h) Z B2 A FOSO.
B3k 8 05 B %, B SRR A SO0 E B R )= —nm>0),
MEEBDRz=ABEBETR—-EByElo-A<pEH
| A=) |<m. g1 2,8 R & H N R M0 B 2 i, /o) B AT




i S 2 %
X 55 9k BE F)>0. 52 2 35 B i 2 4B SR 2 4R B FOU=0:,

ABcRIMESH 22—l B D=N. REN FO
=f@) =N, BE B e B b AR 2R R s,
B & v —fh & 1 5) BT BP@=0. £ Wi@=N

EHC ABBR—-REOHAZERSFEREER
ER%—%.

MBSO R EREGY NS —BRUE
~EFn B R MESH 02— )= M.

B % 5 (0,) 5.0, 0), R (e, b) =% 1R 10,80 4 7 3 — B fo) 1A
P LM 5 . (ar,b) 2 S5 6 19, DL (a, B) T 92 B 2,00
fn £/ —B R (e,b), (@1, by), (@2, b))y~ R B X H 2
EHIOEERBHZERE B U & NS o, ¢, gyl b, by,
Baroree B B B 2 5 R0 T BB ()= ML 0 0 R R, T B 0= M0
~ B(i=>0), B9 3f — TE Bk 7, B = 3 6 H M- | N7 B, f2) €D
7 FOO—0 g FO)+ 2 W gt M—— MW= A2 2 n 4

Ian—hl<nli!b» M<n. & 2,0 a..ﬁb ;ﬁ%%‘@t—m“n)
,ﬁf(m)iiﬁ‘(an,ba)FSleE’*ﬁE%#M%
&% iﬁfﬁlﬁféﬂ,ﬁﬁi“%ﬁﬁ%m%{%#iﬁ & fm
I\E%ﬁé%ﬁﬁﬁ(0>w51)ZE&f@JFI—%E%ﬁPﬁﬁEﬁ,
FRHBRAEGRM=-1

21. [ B ¥ (Discontinuity),



24 s a8 2 H

By=fOBREERGOAZ-EHEELAENRGDA
2 — P T B, R 2 BB B f(7) 2 — B K B (point of
discontinuity), £ 8,80 f(#,+&) B f(w—&) "B R EKEHRAE
B, E 2 % A 3 — R 8 ).

# 0 B, f(2,~ &) R flmo+E) F& H — T E Z R 2 88
B 5 — 55 1 B LW 2 BRR 2R h e —0) B f(z,+0) ¥ Z. fu
f(@o=0)=f(2 +0), B Bk =, 5% B B B, & f@)=cf(z—0). Rt B %K
f@o) Z 1, 71 {E =, 8B B — E B K 2, H foo—0=%f(+0),
51 4% 2 3R fwo) DA A7 M, 70 ¥ 5 MO W BEE A

flay=F@=0 2@t 0)

511 B8 17 200 F8 18 7 Bk 90 (rogular) 3¢ B T 45 4R oh B OB 2
2 B

B y=f) I @b) RE—~EWRZMETEEBE—R
R % @, 0) B 2 B ok B A

4

BREY - EUEB&RT
HRHEEZETHEN /B .
&t W2 Z AC, 0D, A~ i

o \ IS
D'B i % 5% 2.f(0) | @) 2 S
EEREEL c RdEH | Pl
EEMECCRDD zhmm Ol a ¢ d & X

£ 2 B

g R
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90 0 B y= TR gy R 3E — 1B 2 (05— )
B3 — 1 7 (O, +1) 2

R ES0 B, B 5 H f@o—E) A flmo+E) = Bz — F B R
ERMNz A _HUMEENBASEEZERAUY
e

Bl R f)=—t fo) ME &8 o0 8 |2—a |50,
EELEESLES-T L FOPEEIP LS L
£Go) B4 3 A £E T 48,75 F B A0 SCo) 1 2= B2 S8 .-

B 2. fo)=sin L. fO) B %,H H >0 B, sin 1 7

B, MR -1 +1
M7 R i & F B8
3). & | dl<1, M
B sinl= 4 45 48
B RAR AR O W —
EREMFmBes
1 4 b 4% 2 2 F(0)
U4 fi, 0 45 75 — B U7 25 0% % B IBF 25 AR 45 4 W 3 (point of

oscillatory discontinuity).

w&yﬂ@m%m%ﬂm%ﬁ%%%ﬂyZﬁﬁ@

En:l-emmmanmenn -l 0eERRE
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HEm BB A@S) 0 5B — B R B

7

|
<

’
8

o

22. ¥ # ¥ % (Monotone functions).

B 5 % (0, B) P 2 B 9 B B S0) 3, T Bl oy By % 0, D)
BBl T (@e— o[ ~fo)] Z 88 % B — 52 b, % B B
HHBERS A f(m) # B 38 % B (increasing funection), | 2, &
HE B AESEM LN B R HE B (decreasing fugetion).

% B o>y B H B BB A f(0) —f@)=0; T R R E B
B H o) ~fe)=0, X7 (o 2) BZERBE B E fod=1@)
SRS ICHSI RS B Y1 F

EHERTARRE G AFESFHNL: BS A
5 — 1 36,0 RL 00 T R 8 % B — MO EN, IR E Ze0
B, foo—8) Z M 7 1R W, T % =/0). 4 5 fz—8) B — B



T i %

Hzg—0). 7 B o +&) 5 — BRf(z1+0). 20 55 1T Y B, 5 zo—E,
=1z +€). & T
Hto—O)=F(@o+0). 3 f(zg=0)=f(zo+0), B 6 A f(zo)=F(2,—0) T
B B o B T AR B fey— 0)<f 2+ 0), BN f(ze) 2 H W 2 £E
— %

HE HEMRIE YR W R W W Y R
SHNBZHBEEREBRERE TR o>y MEE f(e)>
FD) B fan)<f(z) % .

23. Ml # & 2 (Function of bounded variation).
REB/BAR®GHA UAEaRFER:
OBy Hreererer <Lp 1 <b
Z B2y, Toyereer, Ban 53 Fl (0, 0) B AR B, T R
V= 70 (@) |1 @) =) | oo ) =) |

HBoEHGH—-RD/—BEZ—-ERVEB ) BR
B4R 28 E (aration) ZH— TR ZH4FHTHZEE
B—-EENESER/@QBERGCOHNZ-ARER BALZ
BHVER )R (@b A Z 8 B (total variation).

1 5E 3O 7 W .

SHEHBERG S — BB K

EZfDEGHNBHBEBRMESRGGHEHA £
—RHEe,b) A, EE 8K




28 o E E R 5 W
24. M.
FL %5 98 O WU A5 3 I 0 (a, b) P B B BB S
EHN—-BEHEELBES
V = [ fa)—f(@)] + [f@) = )] o b [ FB) = fEant)]
=1(8) (@)
MR —-BREEEBES
V = — [ f(a) =(6)] ~ [ f (@)~ F(@0)] = e = [ fB) = (a-1)]
= #a)~FB);
=S 2,8 V=1/a)~f0) | i V& % 8 0 f ki

—

2. EEUBE
REZH/ )-fa) P2 BEREU p XXM TR
BERBEU-nREMVES
V=p+n, f(B)—=fla)=p=n.
B,
V'=2p+5a)—£(b),
V=2n+1(6)—f(a),
EZf)BESERNE @) —-UTRZ/ETHRZ
PERBEFBHELAL ISR PRANEB/OZE
BB EAGSBER LHEAV.AN=Z8BN4RE
V=2P+f(a)—£b)
V=2N+5(b)—f(a)



W # 2
26. i, .
FL L8 B W W
f2 e WML — Bk Vo), Plo) R N&) kK A ) £
COBBZRBREAEAMBRENSG LGH
V(&)= 2P@)+f@)~f), Vi@)=2N()+/)~f(a);
Bz &

@)= f(@) + P(x)~ N(z).
% o 3 K B P(o) B N(2) & F 88 8 A 2 % 5 92 7(@)+ Pla)
B N@) 8 BB E RS HRE

27. % 3G H B (Function of several variables),

By, e, = BB Z - REABRU L —EDE
ZHMUBBop oS lBRZHEEERE— 2T HE
B DL U=f(my, g, 2) T2 B A MR B B = 55 B B
Z=fle, )Rz EETRE B Ry BTH L—H26E
BE—HSBLE —RAomain)EREPHERF I~
BZURERZEERERA.

— 3% A W i — 8 % 5 B Ak 0 B elosed curve) Bf R ¥ 4
MEEHBEETRZEFITRE-RCOEN B —BR
B8O, O R C, 0, OB R B IR 2 1§ (coutour) 3
FREBARRZABAUCR, YRABLZEFREZ
4 fH K b 2 IR B B 1% (closed domain); K 2,0 A BB
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(open domain). MERU R L2 ERAZ—-FIRERXAEE
= B, I 4 B 3B 3R (connected domain).

—FH Y Z=f, ) BR—-RAZ L ZHEZN—EHNB
BREBNHASFERESS

28, B MR —F 5

BRMz ) BABR P — BB EY )R BEEFE
EREHEB/AB-ER2E| < RIE<1ZETH | fath
Yo+ B)—f@o, y) [<E MV BT HEZ,EERET:

RReyE LUMNLEBLE—FER 29T FETRME
Bz —EFB B hi<y, | kl<n, B0 Mzo+h, y+5) B 6172
EFRAERR oy Bl v=0, y=y BEREHETFT A
BE W IE 5 % 6B AR — B 2 i @ v) 8z, go) Z ZEHE
R E B,

EARTU—HEREFB.ELFZHGHEREFEBRA
HEAUNRAEADEBEFARZEGEER—-EHEEA,
ARFTAEFBRESFAREEFEZERTRAERBU
1 [EEEVETR<n B D

| Ao+ By Yo+ B —1(%0; ) |<E. »

FREEER YR ABRZA E—8 M (z, 1) BES
BB Mz, ) B BEMZ—-BNEMLYEHEERSF
B, f(z, ) 3 A fly, 91) 4.
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—HE/)E—~BARAREXALASBERNBE
ok Ak % A
FEREFEE BHEH ., BEJIRABRA—TZE @,
D AER | hl<n R|kl<n sy B BF &R
[ A&+ h, y+B)—f(z, y) |<E.
ﬂﬂ@ﬁﬁ&Aﬁﬁ—ﬁﬁﬁﬁiiﬁﬁmM%E
REBRE, BB EH2ERAPE 2 M, y) RU'E",Y")
ZEM<niL,EE
1A', y)—f=", y") |<e.

2 EHEBRZH B

IhEBR-TEERAEUz ER:

EB B2/, B ABAYUHMEN ERER
EERMAABAREZINBEABAIL =B,y (=, y)ZE
ZEBN MRE

LA 2 AT
B AB SR BH
BoBFRZEESS
BT RRE BB ERS C 7
ME2ECHZIEST,
EBERIZEFER X
ROAZHFEZR S £ 4 B

y
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EEBRARS AN ELSHR AR Z -4 TR 4,580 %

BEy=cHy= S EEr ERBB KRB RLF—LR
Mol Cr B — BB L RELBERBREMNWEAR
SR C kR AR R Y R R A ) R
BEROOBASETRAFRFER

£ BRREMEZEGREZIR-ASBRAEE=E
ZHZERBIR S AAHMBRZECYRE,YD
BOAREALE N BRXEI R, EERABRA
B2 — AR%A B RZ AR B2, )"y | <
2+ 5=, $ AI 5 4 — B AR,

BMEBT oW BRLSERNARN Y ERERES

HI 4% H IR IR o T B e

EW SHRANZERERERMERn B b5 —
RAPE LI AR, KAEC b

RPBRZ=-mHMEZHEPBR Z=MHEZEN%
ZEARCAZ—FHREpRP T A QR ) BB 77 EE
LA ZEp QoM RSz S S E B MY
HZErES R ETRERSFTRLpRP, ERCRA S
55 18 2 5 Z=p.
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BE L-BEoRyY SNEREABESYZ
0 i MO8 W AR AR A R e
70, 0=0, T 3 2250, y=0 B, o, 9)= 2oL,
ZEBRERYBERN () B 2 BB E MK Z A0
% 7,93 8 01, 9) B o=y =0 B F /5 M AE A (o,9) B i
2 y=ma 48 7% 28 0,80 (s, ) B 120, 28 B, 36 4 6 o 0
.75 U, 5 580, 0) L1 8 7 IR 6 52 0 4, 5 F 8 2R,

| EA
Xt FE ZE fm?

10, 00=0, 1 % 2350, §50 B, fles )= ey

Z T B0 R r=y=0 B M &, 5 | fing) <] 2] 1.
AREFRABERER=EULZER

80. 34 5§ g 48 (Continuous curves).

REF® EEBRE—-TEHROLTEHERANS K
DRDEAN_HBIABRU—FTBEEZHAERCALE
REMBLZHEKESHERART LFEARMERE
ZERBESETABBKU—-F oo ER

B, VO RBR I ZZRERER U
® omf), y=d@), Z=H0.

BiEZz—-Y RNz 2R R dBHR



34 B % H B 4 W

BHEEBF BN
@ fe+o)=f@), $Era)=¢®), Pe+o)=4@),
REAFEIEBBOZEE—RN@ ot B OBTHE
BERANTHR BB Cloed curve). BE BT R 0 BE 4
BEREEAABEQG 2R SIS R MR = B 8,
HEBI~"FB o2 EBHEA
() JEY=FE), SE)=¢("), PE)=Y(",
BT & k48 ¥ £ Z % & — F 2 (double point).
ERREBC RO BB~ o BERHTXAR
®) RMEHETEED
REZVO=-O0UBMRIEMSRZME 2%k
EBER (Jordan) ERMERVEENZ-FHEHERC
ARERBANCBERE-SRNZESF T - %R
BZMARBOC EALERN B2 EHRY B 00O
BRAFMERZEHL BEB A kSR
i AEERTEFRE R ME K (peano) B R —E & i
BTRB—EFHOFBELUBFTRER R ZHR
H.

(1) B, Jordan, Cours d’gAanaJyse Tome I,

(2) B, Picard, Traité ' Aanalye, Tome I, p, 28
75 5, Peano, Sur unc Courbe qui remplit toute une aire plane (Math, An.
nalen, . XXXVI).
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2 H

1 BoBAANBRIREHothod D85 ES KR R,

wiBHARIBEIR NS aran Assam

2. BoAEEMEA-BAEESERBRZRAAAAEEEES K
5. TAABAZERGIARBERABERMRA—~—F 22—

@ FRFAE R RIS O
) u1=é—, 1[23—%—-*-—1—, us:%-]-.}-}.%,,.......
AL B
(&)} =6, v=-4, w,.=2+—,11— i n=4k
wn=2~—1- n=4k41

2n

w“=1_;217‘, n=4k+2
::1-1-%E n=4k+3

EE—-TE

s BH@y=inl Rotz-mnns- BB RA R TR
ﬁ,ﬁéy-sm_—aﬁz

sm?

5 BOBEARSIALRASHEMEIRIGESA—R L

6 REEBUZELAGAESUBRENENEXR—AKE), 4
E) 2T M derivedset) RERE) S ZBXBENE E)ZE R

7. RBR®

wy =B, gz B ueerrry tUnmo/ B gty

Liog] N8 B e
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PHRRESESHF B B2 LM
8. EBE B w=l, 8, 8, 5y0erery Spye B AR

28p.11=8p+~/ 8% +an n>1)
WEMa B-ESAGH®Z AR
a1+aa+-..-..+a"+-uu-
o = a1 <ant T

DRMEUBREREES RN NE SR
@ EVLERSRBNBUBRHER
. FROEFREAR  ZBREY TR EMy=2-:RIOER
PREENZUESBAGHIREN ZEBUM MO RASFE -
CHEEBAZEAEOMEAELERTRTEAFATE O BB H
10, E—EHR:BEYERR[/y=0, TR s FRHE U Ey=z 2%
X W8 e
n.amaﬂwmxﬁﬁaam%ﬁmwaﬁuigﬁmw=§

B3 o B 8 R 0@ =0, R IR o() B R 4 5 W B M BT R & A
= %5 W 6.

12 PoERENZRGSEHRE K

13, ¥/ B —HBE K 0|70 Kk 2,

14, —~E LRG0 RS R A — M2k AR
RS 5 .

5. [ B~ BUERF OB HIABRERESBA /D BR
VERUBEERAL -~ ERZAENBERAR/OS 2 E %

16 F—ERBHEABATUAREIBAAREZARS &
.

12 R 2 REBUARB s ZHARBAT 2

18, ZEBIGVA—SANASEADNE — BN AL KRB
SEHSgHRG Y.




s — =
EE NS

L & &

81. #2 % (Derivatives).
Ry=fO)BRERGHHZEH Lz SH b2
r— B Av=hL(BARENERZHE REBAy=fo+h)
—f@). & kAL @ T R R SR RS B
;,3 %, f+h)—fw)
h

HRAMEZRISEBE—RAERN s ZEB K BB
BHOGA FTABRBER R 2

y & f) (Lagrange)
Dy &  Df), (Arbogpst)
Dy &1 D.f(z). (Cauchy) .

ErHERERER IA R NERBEERLE
CUHZE M ARBAER AR NALER S

() Derivetive R WEN BB ARTERGSREANSE-R T LR
BENEEXR A N KEE



38 B SRS SN

EA-BEHSNEER2FE-RBR A LK E5%5
SREMEERA  H— B
ZORGOAEBEEF—RBEARc FEARBRAIA
ZE 48 LM B & B S(®) 7 (a, b) 25 71 3R 48 6 (derivable).
8 LERRAEEESRBERLRENERKME
RzMA B0 ok Ewm
H0)=0 T } 20, f@)=5 sin-g;-'.

ZE Y, Ro=0585, B3 2 m e g, B LSO 1
465 IR . TR T 6, B T T B 0 2 T 9 4
B, RO R R R, B E T B

32. BB ZHTER. Y
B y=fle) B8 B (0, )
RZzEB:EshaeaBED,

M 4
B (2, 9) B fE — BE o % 4B, PN
B M, M 5 0 8 = Bk K D P
o Fe oo+ b 55 REAE, A @ AR MAL, .
0 ) x
2§ 2 (slope) /5 - 5 -

h

(1) 2 & Gaursal, Coura d' Analyse, Tom I. J Hobson’s Theory of Functions
of Real variables,
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% 70, B M B R M, 5 EBOR B — AR B I MM &
RzPREERERY, MUY ERA — R UTER, WFHR
i 4R 7R M 2 1 45 Ctangent). L 5 B X B
Y-y=y'(X—2)
XRYBEHELS
s B 2, — 25 B O AR
z=f®), y=9@); 2=y
REEREBBURL KRREBY 2 E ¢ R+hA
e, ER MY HRRAE

X—f() Y—-¢(t) Z—9(®)
FErR) - PE+h—¢0 Pe+h—¥@)

E DRSS B2 4 BT A 0, Bl MY P — & & MT 5 R,
BEORUEZOHRTHFIER

X=—f0) _Y-9)_ Z—9()
(O OO

BEZERBEBUBRZEMEY (dn‘ectlon paré,meters).
B AV % AasO B, B o B0, BEMy ZERR

+o m—0,iy=fOZRBRBEBRZURTHF B v 8,5
du y=a¥ 5 R L.
ER—Bn RS ZEARLNBRRESE SN

1
@sz:mﬁ.mmy=m#m-m$.nﬁ%nmwzmm
’ : 14 ’
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BRARBAFTFIIRNZ-CRARREREART A =
£ .

83. & 4 % (Derivatives of higher order).

H () Z BBS@) 1 B (o) 2 E B H @) F — e
EEBZB f@ z = # L B (second derivative),‘ m |7 T
F@ M Dy EREELHESBERZERE o) 22
#& % %2 (third derivative), 1 .y"’(a;) FM)MDysEfZiZ,
(m—1) # 2 %8 &, 4 f(&) Z n % B (mth derivative), g1 y ™ |/
FO @) M Dy R Z

M. BEKEE (qule’s theorem).

BEB/OR @O NBBE B Y Ro=cFo=t BB
B BB Eo BRI EEAE - B YN BIBELH
o 7 — i, 45 U5 5B B 5 7 B

BEHE)=SO=0FUanBHEREG) RZER
R SE H=m=0, WD) E @) REESERBFLT
B, M0, 8m>0 = e fi 5 A 2 —.

RU>0, Mo ROIWESH B Ef )<L EH L E
—EBNTR |

fao +‘72—f(wo)

CRARE, BZHRB M) AR A ELN =0 45 R
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S B
S@o=R)=f(2o)

ZRA R EA f@)=0. B W & 5T B f(v)=0.

85. 3% B 2 5% Bk fi & % (Law of the mean).
BoER)RIE)RCHABEIRTEREANEHE
(o B b W R R)H — R
EATRZGEHA B, C LY EY
$(z)= 4 f@)+B $(a) +C
HRr=cRo=b BB K mk HELRES
Af(@)+B $(a)+C =0,
Af(®)+B ¢(b)+C =0,
Hi Bk =R 48
AL f(@)—f(8)]+ Bl(a) - $(6)] =0,
BEHAREREELBCZEETR
A=d(@)—¢(), B=f(b)~F(a).
BBz % C Z M
4,B,C zﬁ%%%%ﬁﬁww)%#wamm-b BEX
B (), $) B R 2 it o R b 2 B — R R ) % T
RAEBHEBFcRIMZ—B e EEK
¥ (@)= Af@)+B ()
BE G [$a)—d0)]f(e)+[ fa)y=fB)1d(x)=0.
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U P () Pla)—H(b)] B R Z 7 ¥&, &
S®)—f(a) _ f'(e)

® $O—d@ Fe)
B d@)=o. ] kR BE

® SO -f@=C ~a) f(o).
mEPEEM:

BB EUR @ ABH TR Rz Ec RO 2 &
A ERNab Bz —fic EARDR

@ RBEE EA R B EA R T R

fa+h)=fa)= W @+O R, (0<f<1)

I 8 T 8 %S 8 B 3 G, 25 F B K.

DX LZRHE P @ER K (goneralised law of the mean)
fla)=08d@)=0 B b B, N OXETHRBEHESZTEE
5 (Hospital’s theorem):

tim @) atim L)
ey B et 0

B # %% IS ¥ B (Lipsichitz condition). 3 7% I B %, % @
B f@) B 5 (0, 5) P80 | £(2) [<F, T & B>0 2 % o8 5 21, 2,
$@)AZEESBE R ARRER:
®) |7} = flap) | <k | mp = .
BAERR&EE

36. 1 AT Bt (Partial derivatives).
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RoAEK =) RER-BE DA A ZBRBEP
=y A8 s R~ — BN e ZEH B0 T NER
BEREBEERNEAUS (PR ZRABRsBERY B
BN :TRR gy H—~EBTHES U S, RZ.Fo, 9)
Bife, N BB, P 2ZzRBREEESEREREKN B,y 2 H
BFTRAARECEEAS )2 28 E € B kX ),
oz ), Fa@,y), '@ ) RZEZ A, y) Z n—1HwE
BZREBB/YZ2RREBEXTIRZRAFLTH
Y U=flz 9, 27t), H—~n BT K HTHRFEZHER
BEBERFAMs A BRBEZERLTHEBETBXF
EREMERENEESE

@e=flo, VB - R EEELEBEES » RS- DR E
B A0 4 s A 4.

& B

U=f(é+ Az, y+Ay)~flz, y+Ay)-fz+da, ) +fz P
HEwy B -BERWR

Py =flz+Az, y)—fz,9)

R

U=d(y+A )~ Hy)
BEHRERARF

U=Ayd'(y+0Ay), (O<o<1)
Ry ZHMR A
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U=Aylfz+Azy+0 Ay)—fyz, y+6 Ay)l
BREEAXNBEE M y+04y), B
U=Az Ayf'y(z+6'Az, y+4'A). (0<g>1).
e,y A, AyRUKXRNBRBE, B Mo h2EARNTHR
U=AyAzf"y(z+618 %, y+6,A 9),
EPOROBIARLZES: KU
Fa@+01Az, g+l y) =f"z=A s y+H A y)
RESMv R ERBEBNE Az, Ay BREW, ERXZ 2
i R o, y) R e, y), 883 BT AR R
BELFBAZHBEHER s,y AAaTHBBHUR
TABRLBRERERER b
TEREBFRZIEGEIREBTEREZGE =B
ZHUNAMABEER,EnES:
T @ ayaoy=F© spyap
ERLFBUZE R =0, M ¢"pu=9¢"2, B
" 2y =" 22y,
BREEATEER 2, s KXRLBGBIRR
REBREF _BZUNRETETAEESF ETHR,
R—EREBZHE AXFEERLEZMNRER TH &K
EREEBATUBEREEZARECZEEUINRAEEN
FREBZAXBERI WZTEHB U=f&,9,2) Zn k&L
|
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SOhpygr(z, 9,2). (ptg+r=n).
#2Z.

8 ZTNEBZEERARX
BT EE fzy); RE f@+h y+B)-fz, 9)=[fz+h,
y+B)— f, y+ D1+ [ f@y+D)—fe, Pl Ml A—TE R ZH
EARXNERAREEHEZ—FEAKX:
) f@+h,y+EB)—f(z, )=t e+ 0k y+ B+ (@, y+6'F), 6 &
0 BAR—ZEH
BARCARER ORI, EERNTR—-AZIAES
— R & =W B E
D) =f(z+ ki, y+ &) +f(z, y+kb)
BRE
fa+h, y+B—f2.9) =D -d@=¢(@),  O<o<D)
Ep
8) fle+h, y+B—Fz, =h(z+0h, y+E)+kf (2, y+0 k).
MEQP@ZKXAFNQOAEMRLERTHRERSTHEK.
EL RS BERUAXNTTH
©) flx+h, y+B)—flz, 1) =hl ', PH+EI+E fale, +E]. &, &
BE Rk 38 A F.
BrEZEEE H-EHES ) Ed@S=X, 0=y
SNEGBEZBEDABERAFTEHRERA Z&E LS,
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oy R DA ENESf<Hfy<K HRK R = IEBM b 2
KD, O/FER

[ f @2 42) —f @y, 9p) | <H| 23— |+ K| 92— |
S8 Q) XML @y H (@ 9) BORIEEZD,

88, i B Z ¥J % (Tangent plane to a surface).
&
10 Z=PF(z,9)
MBS FBRLRERFR 4y FEE— Gow B
AT ESRREES MRS FIZME 282 —8 MY,
@ Yo 20) MZATKE A WA S H L&\ M, Bz i 8 O 8
(11 a=f(@), y=¢®, z=¢@®
BEFBRNBZ FOe@ RO BEBEIZHAMREHEEL
Bt R @y Vo 70 # HE Z fE, Al 4R O Mo (e, 30 20) B 2Z 18R
P

X_m(l Y"‘yo Z—Zo

(12) FG) G vt

#Z

HOREESE LES
@O =FLf@), ¢,
T 4% 3 € 1T 3 SRR BB 5K TR 9 A8 1R 45,32 38 A 1 B (composite
fanction) 3R 42 Bt 2 X U R &8, I 4 6=14, 1 7%
13 ¥ (G) =f Go) F'ag+- ¢ (o) 'y
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1 (12) | (13) = R i & f ), ¢, V() BIH

14 Z=Zy= (5= 20) F'zg+ (Y —yo) Fopoe
BFBRAX—TEHISTHE LS M BEHRALEZY
& 3, & 8 &ﬁmﬂo%zm_ﬁ.

IL. &%

BB S A E ¥ AR & Kleibnin)R £ #F & ¥ 9k % E,
BEARDSHYIBEREELAARBRGES.

89, £% 4 (Differentials).
% 5 75 R 4% 53 /b (infinitesimal) 3¢ 80,48 55 M E.B B Z D
SERELRA—-HAEPEHBERBMNESFERX 2D
5 W ¥ 45 98,45 B 2k 4% 55 /b (principal infinitesimal), i a R 8 43

SEBATRCE R ZERIEES0MBRA HR

2 i # % ¥ b (infinitesimal of higher order). % & 3t a0
—ERE NBBENNReZ MR ME J(infinitesimal of first
order). 7& 3t

B .
Boie

ERRN—EBPEHREF
B=ak+&)mkatat



48 B S HE B S NW

ko $8 48 B 7 =% fii (principal part) 3% o8 ¥ a 15 — & R 4 55 /.
#EE R0, Bl BB B azn RES AT

%=k+s
B=lkartare
kor B B 2 fh
GRDRy=(OBERALTRRZEMS Roll—8
BAr,WifrAy By ME 2B B ME R ERE
Mo @)+e.
& R Av [l B 7 B TR Az 48 ok 48 55 A, U Ay 75 — 45 556, 3
EEBS @0 (HRARASOX). EEBLES y ZUIT
Vidy#z:
» dy=£(z)Az
@)=z, MEXBE do=lo, PEBBZH /SR
HEBESRESR
dy =f'(2)de.
METRAYRECBHRESC) BEREH 2 » R
HEBRABRES A EUENEREZHRFIER p=£0)
B2, AP RIIE T EFRES
RBNEUFPZERE T Ry BREREES
s Rotde LW MAN (R@E, EMINZARAE
NT=MN tan NMT=dz-f(z)
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RS dy h NT3R 2, Ay (SR NM Rdy B Ay Z %
{3 2 Ay —dy 5D TM' 55 8 7% dy OF B 8% do 2 35 4% 4B 55 A
SRERBRSRBECBERURDEH S dy 2B
BEBRERFR 2 2HBOHRIAESNGTEABERELE
y 2 = % 8% 4 (differential of second order), Wi iy d?y & 2
dy=d(dy) = f"(@)de)de=F"()i%
ERGCAEERERsUFA R @WEMS RO ZH
AB=RES
Py =(d%) = [ '@)d2*1dz =f@)""d=®;
MERZ #n BB P r—1EHRAP 2RI, TWH TR
dry =F ) (z)da.
B RERBAMBRTAELRZEBRFTARRS
832 dm K
&y

2 .
y =%, y ”W’ ........ ’ y(ﬂ):w

ARERBBZEIAABFTRFFSZ—FAARZIHE
B4R a8 0 RE B wit— 8 BZEERE & y=1(u)
u=¢(2), EFH

Yo =f(w)p'[),
do & W8 1%
Y sde=f () (x)iz,
dy=F"(w)du,



50 B H B S5 H

BARR v BEBURZARNERSALBFRAAS
=KX
yo=fz) B o= (s
BR—EEEBy=f,00)RZ,EAR
Y= et v f ot wsfu.
Vde R %R
y 0% = ' oz flu+ V'edf s + 0" 2z e
dy=fudu+fvdo+/ wdw
&0 fu d(uv) = udv +vdu

d ( 1’;_ ) - fudu;—zudv

REAXNRw, v, BHBERERABHRERGT M
AR BRUEBEZEK
y=f(u) & Z. & 5
dy=f"(u)du,
ABRRYFEBULIERBERER e BB L8 WA
RAWIwBE—BZBAEEEPe Ad BREPHRELRE
2y =F""(w)dw? -+ f (u)d?u.

kdyWHBRY By, du, CuZFHERZHELIE

HEEE
oy =" (w)du’ + 3 f'([du)dw dPu+f'(w)ddu.

mEE#E B & Py, o R ZH Py, Py HA R
v 35 H B B R.
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% 5% B B2 18 A2 B3 I (Leibniz) 35 B4 48 ) 2 46 B % 2,
i J@, 9,9 Z n B4 B, B

X’%—{Q—" (P+9+"'='“)

12 55 75 2 — 2 80 9 U 2 90,
5 W .

40. 2 8% 5> (Total differentials),

REXTHBU=f,p,)mZRXRFERZLZDRERD
BER=ZgBBUR R d,dy, de, NUMBEZBEBAURT
REZ

AU=(fz+&)dx+(f'y+&ENdy+(Fs+E")dz

E,&', &, Mdy, dy, dz 7] ¢ 8 N &

RERXTHBEEEEHFR/ZERER UZéﬁﬁ’iﬁi
VdU% 2z

dU=f,'dz+fydy+ fs'ds

2f w42 gy 2,
% d=57 dot G dy+5ds

& &g-—;‘ dz, a;f dy, of d.a, B8 U Z & 8 £ (partial differentials).
ROUB2HED, BB Rd, dy{ ERERWMRI2H5,

AR, TR REREER, 2R
BU= d(dU)=aade do +996;IU dy +33dszz;
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. v 2f Cill Cill
Bz (aaj"d +9a,9yd'y+9m9zdz)dw
°f 3f
+(3 agd”"‘ay dy+ dz)dy
Civd *f f
(Qa.azda'-l'ayazdy-*' )
__._f afd 2+9fd,-2
Y
+2 aaf dody+25°L - dwds+2,>: f _dyd.
ERAF B BIFANERBR
S gp S gy i 2f

ZRHFZERELEY
#U= (3L o435 ay+510s)
T TERCT T ) PR TP

CREBSZEPAIBERZHBSHEZG-DREH
FLZEHITB RS R R

aU=(3Lav+3Lay+5S La2)®;

NERERLEEEREF O 2R Znk % HEEES I,
B EBIUZAERARNR OB B2 HICE, RA
BEXSRrEEATMRESAn+LRE 54 0T 2%E
2
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an
U= EAp, grry ﬁ%dﬁpdy‘;dz’,

Hptgtr=n, 48 B As, o R @+d+c) = B & o atdler £ R,

A 1 e 2eeenveeny _ )
e 4p, g, 0= TeGeeene peleQeierwnegeLeZoomcer pl gl 7]

REAXARZ2EBIH

n-+1
FHY=d(dU) =54y, 4, ,[ﬁw%i‘ia—ydmp+ldyqdf.

ont il .
= yq“{;? zrda;?dyq'*'ldz' 9 xPd qg ygrrdadytds +1]
4 % B oM B o1, Al B X A ¥ VT W 4n

2 2 )
2 qu,-a—wpa—f——dm"dyqdz’ (3‘—‘::(1% -+ 9—’5(1 Y + 5—'51 3) ’

A
S 332304255 9f7,22f7 ,9f
% (é—;vdx+a—yd 2 ) (axda,-l- dy+§—zdz).
%le dn.H_UE (g—“";dm"l‘gfdy"'afd )(7‘+1)’
CERD
B —~nmiEH-—88
(15) dU,‘ Pdz+Q dy+Rdz,

P,QRB %,Y, 72 HBMEBMIERFE

dU= 3de+3Udy+ Uss

HE=RE

(gg )dm+ (dz )dy+ R)dz =0,
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Hdr,dy,dz, BEBZR BH

W _p AV _, U
(16) 5‘; P’a—y- Q’ﬁ—z- R’

EAAWB)EZRAMEMNBEAARBUZ—-UoRE
& 5
HERZBEHTER
dU=%Cy, ¢, derdyds
MEEC, ERUVUZrBEEER-BFERBEZRR

4. R A EH ¥ 24 (Differentials of composite functions)
RU=Fu, v, ) B, wZEHE v, 2oX B2y 5H
BERZEE N UZIBRELEHRF

QU _9F 9w OF 29 ,9F 3w

3% 2u 9z t20 2z 3w 2z

U OF 9u ,9F 2v ,9F dw
5y 2w 9y T2y 9y Tow oy’

Vde,dy, RRXBERKTMZ, MWRERS AU, WRAR

L, 38, OF o WO F & I du, do, du, 4R S0 B

oF 2F 2F
{an dU=3-—u du+5; d'u+ﬁ dw

e U=Fu,v0) ZHREHAR w00 BREBRZE
BRERAKEE BRI ERY 0,0 5 b E RS
HBRAMAET,UNRAZEHFL AR KA BY
E—ARn BERABEEMSARZENEAN L
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AR ZHNTR CUBFAEBAXABEAAN
ﬁ"?lﬁﬁﬁu,mw-dﬂ, dv, dw. & 2 5%

dﬂv-ﬁd wit du dot5 dudw+3F o

:g dud'v+a Fd 2+33§ dfvdw+ a%

NF *2F oF
3 o ~———a% dw +———d d'w+aw2dfw2+ = d%w,

RZTURMBIRZFERLT
oF aF aF @, oF ar aF
d’U(—adeu+ﬂdw+§?vdw) +—9—£dzu +9—5d%+51-0d2w.

ARABERXRRu,vw B BB EWFE ZERECu,dy,dvw 5
% o
AEadUBIURCUSAPHER DR UHE 2
B2 RN EE U B du, do, dw, P, do,d,
dwZ — B B & &, d, dw. ZHB
QF d"u+aF d"v-i-aFd“w

R AU AR v, v, 0, du, do, duyee B3 N0 BB Z 4,
B fde,dy, Z— S ERKBERERUZoBERKR— ¥
FrREEREABBUZ BEE LR
PlimRBA TR v=f(w), Hu=fe, )i MR v Z-HR A
= 408 A B R 2
(18) dv_2dv 9u dv_2Jvdu,

9z dudz dy Ju Iy
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My

(19) ol - % du du ,dv

P _Fuduy, 30
2y% du\dy
4 IRUZHA, B (18), (19) F R W s % = R AR 2

2
{d'u=—a~adu

d%=?_"_’du2+9 ? g2y

(20)

%y

%f’cduuaudw-kdu dy, 3 AR dPu DA 5 “;dm2+2 dxdy+a Ptz

R =R AL — R b de?, U dy, d Z R B o 2
e f2 B R.

0. F T Z 0 R A% K A K(Leibniz’s formula)
BABEEBZ2 RGBS/ EARXETRBHP Usuw 2
ESH
dU= v dut-udy, BU=v d2u+2 du do+ud? v,
CRHRERSEEAZASEEEF
'd"U= vd + Cy dva™ s Cpd?ud®=Fgp b veeerees +u diy
O Corrm B EBRUESFRENBWE BB A +0r B
RZBBREHBE o X EREE O, Oy, Gy, §
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Ry, HHBTERESTRu=¢ 1= {2,y B H S
BRAESR
U=e, dUm o2W(da+tdy)ees, d"U= e#¥(dz+dy),

dum e?de, Ay m % da2,reens , o= e*dan,
dv= evdy, d*v= evdy?, e, dro = €® dy?
VBHBEHERALAZEBZEAAMY VB2, 5B
(dz 4+ dy)* =dz" + Oy dy da™~1 + O, dy? da-2-f seseeens - dyy®,

RdRyBEEEZRER

=, 0,=mn=1) 2= L)ewrseee(n— p+1)
Ci=1* Cq 1o O TG ,

%
@) d"(uv)=vdru+—dudt u+ w(n=1) g2 o-2 o resenes + ud™y
1 12

ERBREAXTUMENRE L
d*(uv) = (du +dv)®),

BARESEFETHRREAZ o AB—~HBY
ZHE MU BREREDBRBRwZs R ER

iz, m 8 B B u, veeres Z R U=noreemus, E i

d*U = d"(uv-- :--wg) = (du+ dy o roemeses oS w4 ) (0),

BERARBE— » XRFRA MW S duf, dob e &R dy,
By oo B a1, DoseonrZE R du, do®,reoreor B 15 AT A,

AARHBERZACEBEREER n-1HEH 2
BMEEGTREXA» BEBEZHTRER Vauwe-w F
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@*U = d*(up-seerrors) =d"(Vs) m (@V + dg) ()
HBERZE—TEB CdVeds i % d"UZ — B B Ced*Vd**s
% B R

AV = (du 4 do e oerevee + d) ®)

B 9H W % A

Ox(du+dv+ e+ du) B ds*%,
REFEMZOR
22) U= (du+ dy +eseeee +dw - ds)®)

Bl 3k y=(w—a)(—b) 2 n 4 € 0,18 3 16 24 K 3 %
Y0 =n][(@—a)"+(C's)*z — a) Nz —b) +(Ca2)¥z — a)* (- b)*
o rsesnses + (Cn?)¥(m— Y R(B e D)P o veseerer +(Cx?)(z—b)*]
HRae=b [
Y00 = 01 @ P L1+ (O (CaE oo+ (G
1B 2 Bk y=(s—a) 3¢ n 32 A0 B0 B2 ok Ao
ym) =220 —1)-weeer(n+ L)~ a)

I B WA R A A B2 B4R

1+(01n)2 +(0.2)2 T +(O.‘”)2 = 2')’1.(271"‘ 1_)-; ...... (n_]_).
n

ERU=Flu,v,w)WHu,,vBHBYs,y 22— REH
B, B 0V 2 2 R 98 i, B
u=ar+by+czt+h
v=a"s+b'y+e'z+ A
w=a"s+b"y+c"z+h"
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du=ado+bdy+cdz

dv=a'dz+b'dy+c'dz

dw=a"dz+b"dy+c"dz
Wr>lZzH&@Bdu,dndvEBF RMNITZRARNA Y,
w BEBBRZAXE O

aqu+ade+ aFdw)(n).

U= (9

43. % & ¥ (Homogeneous functions).
&R B #:
iz ty, t2)=1"d(z, y, 2)
ZEHBy, DB 2y 2 Zm R EHY
Yo,y 2AH BB B K A u=tc, veiy, w=iz 7
FLEXm
é(u, v, w)y=t"P(, y, 2)
RRERZr RS BBt 2~ REHY, &
du=g di, dv=ydi, dw=zdi,
RERLGFRS
(622 44284528\ mmtrn Dy DY, 3, 9

SEFi=nLNuuBEBry kX AEABRBRRZE—5

ooy rr e TV
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BE A, g, rﬁ%ﬁ’g‘; Py,
B
@ (2224, §$+ 2 22)® 2 m(m— 1y (mmn+ 180z, , )

REn=1L WELHKARK:

@9 m(x, y, 2 )==a, +ya¢'+vg‘i’

BHMAZBERS RFRUFZHAERELAES
#.4 I (Lagrange) 4 8,3 I& (Leibiniz) 4 5 & %t I (Cauchy)f
B4R A B S K 9 0B T R B BE O 5.5 18 (Monge) 4 =
558 Wz R AE WA R B E L EER T

dz _3z _ 9% e 2% 2%z
P=3w oy T THmay o

IL. BB EEZEHM

9 REFEBRZ— B

R BREs 2 BEEERG DN TEEFERY
SR BEDBE—MHE:E s, ) ZHE no>o BER—
BRARKRLEE 2 2 —EH I, [

Fa)=1lim f(z, n),
nN=-rw

B 1 8 B F)=linf(z, n).

WEHB @R T hRER



F—R BHEBRZMS 61

S, D+ Lf@,2)—f(2, 1]+ e + [ f(@, n)=f(z, nom1)] Aoemeer;Z
A5 2, 2 0 2 R R S, ) R 2 B R
(25) ‘uo(m) o 2y (18) A eesesens o U () A esesrone

B4 B 7 2 B BT B (0, 5) 1 2 o 4 i e A0 3 A S(0)

BEBAEZMR>oBZBRAN G —ERZRE—E

0,8t — Bk B B2 B — T B B — b
HREEEE o) T HEsBME S 28 HEN

BEBRASEZASHERFOS—KABHEEE S

o 7 58 0 T B30 A0 ok % 8 — 8 U B Bl

(26) — Flo, n)=2a", 0=z=1.

B T B (O, 1) PO 6 8 o 3% O 45 38 A, 5 2l U im0 O

o=l QA limat=1 7 A5 (0, 1) A M08k 2 BB

@n 24 2(—1) s oY@ — 1) o eoerenes

KR e=1%5 1 B 6. X

28) foy my= 152 50

Fo<l, KRER +1, AR «>L WER ~1, AR o=1 HIE
S RUKBY

N 1=z, (1=2® 11—z I=gr 1—g1
(29) F(“’)‘1+m"'(1+x2 1+.'o)+ (155 1+w"“)+

ZRRe=1FBHEB WMAE
F1+0)= =1, F(1-0)m=1, F()m0
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45. — % %% &k 4% (Uniform convergsnce).

8 f(z, 1) B £ 7 (. B) A, %% n—oo B A8 R — Bt F(o). B R &
ERE EBU— BN, ESNRERED

| F(x)—f{z, n) |<€

FEATERERABRz2EGHHZAHME S MESN
S, m) — B % F@), 5— 5 k7t F),

RBENENEEREZ TR B
(30) F(n;) = uo(a;) + ‘llq_(ﬂ;) e sererees + u»(q;) e sensever
BRGORZE © BESKI RS RWat1E 7
R@)BHBEZM

Ral@) = thny3(%) + tn g g(8) - reveeeee ’

AN EGH)RBAS - KAE A REERE &
FE L — %3 N, ER SR n2N B R F SR Ro) <8, Wi 48
% o 15 (e, 5) A 2 BME B T 5 4 b

REERFEEEZLACHBZYDY, B ReE@6 D)
Az EEMAEEE 2 REEHRARN P 2660
TR —EB N, E2=D Y | RO EREGHA -T2
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B BMEEHEEERENE RGNS, SR

TR S 33 TT 3 VT L
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all alz llllllll a].P
53] Giggrresees Gap
Jo= =0.
Gpy Gpgrresere Qpp
FREMOOBRATIFIEAME
1191 T Gyt oo +A1pYp = @y e +apyp— Fy =1,
@0) G211+ Gonlfp oo F GoplYp = Qg1 Ys F e + apyp— o= s,
Gp1Y1 +palp teveeens +appYp= Gprfy F o + Gppyp—Fp=bpi
A9 R G, Gy B AR R B 50 W 00 S W
10#0%31\51%75&?3(20)5& Yu Yoy, Yo IR HmREREE
BUOKXKZ—HMEHEEE D W
EH BTAIAXNIBE R, Py, H S p B EHHR
Yo, Yo, Yp &5 p M8 B B 22 3L IS X (Jacobian), 5% B B 47 Z R,
3(Fy, Fyywrreene, Fp)
iﬁ M 3(?/1) Yayrororess R yp) ﬁ z‘

55. BMEMZEY

EERE AASRELYE DB FREL
BERASRR %20 BEE AR =B H ER:
21 Fi(z,y, z; u,0)=0, Fy(z, 9,2 u, 'vja 0.
By, 2 OF BT S LU 0 A, 3 B Au, Av S u,0 2 0 R R,
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MARBKXE@) TR
s se)salfir)raire) o,
el s (B 1) o
&, &, 8% 0,7, 1" B Av, Au, AviB IR . th £

o (B ) (B (o)

B )

Az HBREW Mu RAFHBZ, 68,8, 0,7,7" BER
ERUE RO H Rz — R
oF,0F, JF,F,

9?,5 Pz Jy  Ov om
2z 91!"1 oF, JF QF,

Pttt et a3

Pl T LY g — m ﬁﬁmw:zf»smz ¥ B

EREEZ-EEBERTH

9F1+3F1 ou 9F1 3’0 0 .
du Jz ' dv dm

QF-_, aFg 911: aFg v
*au 9m+3ﬁ Er] =9..

SRRBASAE Ry, 2@ 8%
HERERRENAE-FEZ2HE AF T HE BN

EZAEMERBENTRE2BFSVDEHRRBEY o)X

HEZ-AZE R, R BL2HAWRLTHIBER

L2V 490
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o4, aﬁ; oF,, OF, . OF, _
99; dy+ d+ du+ d'v 0

%f*dzﬁﬁ‘zd +2P2:+2240u+2 20 =0

i %8 i

(Yt e+ 200)® + i1 s 2y =0,

T AL S P

BP0 o R By RdIVEZFEAE SRS 2R
grmzEARER AR D) nrasanEs
7%

§6. J ¥ (Inversion),
%BE&”I}”Z """" s Tn 2Z 0 8 B B w, ugyreee » Us AL

5& a(ulp Ugyroereeer 3 u“gig AMFEMA

f
a\mls Lgyrerese,

(23)  atg=Py(@1, Fg,reereeey Bp)yeeeress , %‘g‘ an(ﬂa, Bgyeenserss, T)
I5 FE 5T @1, Tp, e, Tn B Uy, Uyt 22§ B B E A 2%, 2%,
-------- S BAREL KRB S 2 — G0 A oy, 0y, ul B
U, Upye, U ZHEBEEBEE EREF -HEK

By =0y (0g, Ugyoweeeeey Up)yoomeense, Ty = Wa(tUygy Ugyosrosey Us)
.g. 1&- (23) it} ity Uy, = uob""""’ Up=s uo. ﬁ,mm U 4;01, ........ R wol ﬁ
fH, 2 B gy, $a 2 X W B (inverses), T 6 3 F 8B B X K.
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HAREEZRER A A EE RS 5.l
u’j(”) :ll), ”-¢(”s y)-
EEA

du %da, +5§d , a4 amdm+aydy,

REZRXBHRYDRERLHUT

—g-édu—%f-dv —gédu-k-gf—av
of 2¢_97 2 9f 26 _2F 9
2z dy Jy Ix dz dy Jy Iz
RERAK
Els -of
oz _ Y 2z oy __.
5u" 97 26_97 98 90 F 9B_97 33
z dy 9y 9=z dz 2y Jdy oz
~2¢ of
v, __ 22 . 2y __ 9
Ju_9F 29_9f 98 v 27 2p_If 3¢
"9z 9y 9y dw 9z dy Jy o=z

67. ZmBZ e
R—GBROCEBIX_FER:
Fl(:v,y, 2)=0
Folz, y, 2)=0
RZ AR E — B Mo, %o, 20) B

AR F AP, Fy)  AF, FD
Xy, ) ’ (2, 2) Az, v)

29 {
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SH KR ESH K —FR I B B o8 [ZF0 T o,y
b eyR R

y=o@), 2=¥()
SRYBo 2 W ATEEM om0 WRBHE v R 50 F MR
C R M, B 32 ) #8

X=wy _Y—=yy_Z—z,
1 Sb(%) ¢%)

REZBBEI@DRI@DMBRAZFTEBRNEZ

o+ S (a)+ 5 @)=,

oF,  oF,, BF N
Tt 5 DG @=o0.

B R A o, Yoy sl B0, TR
@'(20), D'(wo), B B KR 5 Eﬁ:ﬁ?%ﬂ’-

52) =+ (50) -0+ (32) @~ 2=0,

@)
(32). &=+ (53) -+ (52) - =o.
157
Xz, Y—y, _ Z—3,
(26) [9(1"1, 1) [B‘ZF:, Fz)] [Q(Fu FzT ]
Ay, 2) ¥z, x) =, y)

%ﬁ%%#&ﬁ.&z#%%%ﬁﬁﬂﬁ FERX @) 7
Sl S, S KERWO. 75&3%(25)&]%751&: T B
BZZUEAECR ML ZOK8E8 1= i’ﬂﬁzaiﬁ



Kok BEN EEGAR GRMZER 9

HEZMILRKXBERY BERFNHB/BINAEAHE,
REHE, (D)W HF BB B — X S, 82 8 67 R M %8 %
Se =T Z X BB M 2B S XA R

I AT RN

58. 4% 4
ERAARXBARRZACRRNMICERES 4
EEMRZ AERARSTEREZARERSRZIRE
AEBEESRBEEREFE RS- B L EERERH
i 4 B A K.
L 5T EM 7@ 5% B2 5 ALK fE)=0
SREFHGM TR Z EEMa:
Ay uy, Uy A B n Y H%%m.w, s 22 0 18

Eﬁ;ﬁﬁi‘ﬂt’nmiﬁﬁﬂﬂ,ﬁ'—'ﬂ%,m& """" ,fv.%‘&&%ﬁ‘v‘z

B 6F 0 AT B0 28 41, 16 % SCtom ) i 5,

B EAEASAE SMERRRSEEBRL S
BE %
@7) Xe=fi(2, 11, 2), Y=fw, v, %), Z=fy, v, 2).
MEXEUHEAEHEEHR Z BRILER
,9_(f1: Sor fa)

Az, y, 2)

FEERFT ORI BR s=a, y=go2=2 RRFH& X,




02 # %S R E S B

Yo Ze BX Y, ZMBZHE N ESRUBERITRG—E
BhENRE
(28) Xo—h=X=X,+h,

Yo—h=y=Yeth,

Z,~h=Z=Z+h

BHhZz—HBEXY, 2 84RCN 22— B Ey s UE
ZEREBLAALZEERBR@RBEEEATRXR
AHEHES RE

Eﬁrmmﬁﬁwﬁ%XYﬁﬁ~W%ﬁﬁ%53,

X, Y) AX,Y) = N s
.3(?/,2)" (z, v) EAKXEERF K s:;,z:ﬁk’%‘ﬂ“‘pm

H 58 B 21, Zayy Tapp 2 0 T8 B B U, ugyroeen, e B — B 45,
WATRALLKXIESERE:

Iy, Ugyreereesty Un)

Fay, Tagy™ ,a,g,,)
K 6y, Ggyee, a0 BE 2t p B EB PP Z4E 0 BB

. UHEBUHAERR—~MANEL B2 N E
[ 4
X= fi(@, 9, 2, 1),
Y= fo, 9,210,
Z = fow,y, 2, 8)
Tm filw, 9,20

)
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Wz ®

2f1 9f1 211 2/2
19z 9y 9z I

= Fututufd | %7 W 2 % | o,
Az, Y, 2, 8) 374 373 37s /s

Il

3f1 9f4 3f4 214
dz Jy 9z O

EREFARZHNRER(nivors) TS H H—-FHEERE.

55 8= 2G0T ), gy i (o) W = 78

@) 2=¢(X ¥, 51, y=¢«X, Y, Z,1), 2=(X, ¥, 51).

DZRAFERMA

(1) T=fy( i, ¢2, b0 )= F(X, Y, 4, 1).
FERERFREBY, 05 3=0 5

OF _9f, ¢, 3fy 3¢z 2 fs 3%y, 3 fa.
¢2) 2% 9w %% "Iy % Pz ST o

26, 3¢, 94
R fe g 95 % 20

2fi 94, ,2f1 24,94 24,95,
5 ot Toy 2t T o0

3fs 3y, 95, 92, 32 3ba, D fary
R A

dfs 2Py . I fy 3ps 3 f3 s I fa
S5 %oy T w0
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= R T A 2 (32) | (33) W R4k — 4 3 i 30, %0, 200 O

Z— R BB R 8 2Lzl e AT AR TR 1 O
TR PRV VENT P T-

()BT RTERBWMIRRELN T peREM
FREHR XY, 5T 6 E A —B B
T=F(X,Y,2)
2 WA ,
ESTEERENERNFAE B —R o0z, ED
ZHR T UEE— X7, 7 SEBE 2 — RS R
GBI E—BIRAEESRET B FRb 2oy
H—-fESREES s'=95<(%7{52, 5 v (29) BT = R &

2=¢(X, Y, 2,0 y=¢uX, ¥,z t)
HZ
Z=f@, 9, 2, )=FI(X, ¥, 2,8), T=F(X,7Y,z1).
EMESRFA R F T EY =0 B
AF,_3fs 9,31 9y, 2 fy

o dx I Iy I A%’

=9 f1 QQSI afl ?@3 afl
0= o Toy 25 T ok’

=2Js ¢, , 91, 2,2 13
=% 2 t3y & T a

EXThWH



FoBE BEY EESFARX ARG ZEHR 9%

a(fl! fz; fs) 8 91;'1
ECY Y, 1)

wR Lo m AETm P00 2P0 2Lng g p x,

Y, 2 THEBREAMERZHEKE=:
4=R(X,Y), T=FX7Y);

o MAET AR XY Wz — AT S )=0 2.

RET2E R TRBEESZB XY, 5 THERFS
B % 8GR0 FE Bk = WA A 4 I K2 B B

LrERERARBAMEAT S La »n HEBH
@y, By, B 7 0 (AT W Ty, Py, By, AL B R B B
Al EFRBRAEE n—r T ES S A H—
ERENA R RERE A BEE T HEE P rTEE
B n—r B B8 b Sk - {819 A B 4 B4R

TERCE S ES T

EE BRAtpBHBSB I BENNE-RES
EY MG AT A s BERNAEE s BARY
ZAERESHEB

B REEREEARZRES S8 —AURK
Bfr @) %YL SR (D=0 2 — BB B

u=fz)+fy), ov=2y.

i
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BEREBRER v=900), 8

F(@)+ f(y) = $(zy).
HhESRAMy=1LRER f(@=4F) W

J@)+ fy)= 1 (zy).
R7ABEERZEF 8T k45 % E R 008 @ AL
KX#EMHAERE

IIL SREBNERZEEARX LKA FFRUZ

»n R ﬁFan, ........ ,Fnﬁdﬁﬂ%nm%ﬁu"uz’ ....... ,-u..,Zn
18 B BT U, Ugyreeeeee; U XA B @y, Tgyees, o (BB BEH K
ZHBMAH AR

(34) A(Fy, Foyrensens s F")=‘3<_F1’ Fpyreensene, ) ) g(uh Uy reerrery Us)
a(xl, Lgyresereesy w") a(rwl, Ugyrenssess s u.) a(wb Lgyeresreee , 9;:)

B A AW E e

9F, 98,  9F duy dup,  Bus
duy dug Itn 9% Iz 92,
X
Fy OF, .. OF duy Bug  JUs
duy Fu, Un Iy O %n %y
EEBERXZ2E -TER

oF 9w, (OF, Jup, ... OF Ju,

du, Iz, @ dug 37, du, I3,



Bon BENK BEOTAX ABBZER 97

:’FI, Wi 7 4 55,3 28 o5 . W3 B Ak 2B

III» BAEEZEBARXABPTHERILKERX.AF o
:%25&&2@%%,'0 W2y s XB LEn _HBEZEH
mA

Nu, ) (u, )a(m: )+9(us v) Ay, 2) +9(:a, y) (=, 56)
A&, ) 3w y) A&, M) Ay, z) A&, M) Az 2) AE 1)

SRR B A B R

II, BB #

RO LEEBAERBEARNPETRERVNETSER
VEBEFBE IR AN ER RN BN
BERABARARBEAHERABERZRERIRZAE
FEEASAFERERNBZIERES N Z

59. BHH L

RERy=SO) MM BM, & z=¢0) MERARER
Bo, RyBRAIZEDRBERRAy /N ZERBER
ety Rzd y=s[6D], W

dv_dy, 4
di de $(0).
H ok
(34) =Yt oy, 5

Y=g =ar ar
ENAByER s ZRE TNy NRIZER Tz BR
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tZz B2,

SREBRNTHRGHKXKER N R Z BB

y" z,it(y %) Y P (6) =y ()
ORI ION

AT RESREEZT Rk R LN ZSTHE v B
B 1 (1), @/ ()™ (E) B 'L,y PR F 2

FASELTEERE BB 2R R A do, dy, doy,
-------- Ro,yBRt 285G NE

r =d’y
Y= Eﬁ—l;’
(35)
Y s

e_ d’bdz‘y dydza:
da®

Bl u i &2 y=F@) # — B (2,9) T EELEE R=+y2/
'] & Bz 5 BRE
m=f(t)s ?]=¢(t),

MEAKXGD, #F
(da? 1 dy®)* #
] de dy—dy x|
60. & I
RERy=F@). &
(8N e=f(t,w), y=¢(, u),

B JE SR um () B R 3L, T SRR £, B3 iz il



Bon BEBK EEOARX ABUZZEHR 9

BT ARWBERLERBUMDORRED, HHER
cRYBIZEAERIBEHORER RES
9¢+3¢ du

dy _dy.dz_di_ ou dt
dz dt " dt _‘—af+afdu:

2t Ju dt
okl Py_ d (dy)
anE dt(da:) di
R o T TS o
G,

Y TTITY Y s
PAE—BRRBMUEY p=fO) BFBX w2y R—
BZEXMENE
= p cos @, y=psin g,

EZWMospBBENBR_-XNE

de=cos @A p—psinfdé,

dy=singdp+pcosfdé,

d2z=cos fd2p—2sinddfdp—pcosdda’

d?y=sinfd gd2p—2cos §d 6dp—psinfd g
il
da?rdy?=d p*+ p*d 6.

dz Py—dy d?r=240d p*-pi o & p+pid
MEALEZARXBRE:
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(e +pDF
(38) R= =t opis o

61. Zp g 8 22 8 5 (Transformation of place curves).
RRAPEELEEnESE-FREREL-BHYRZ
MEERXey B 2BRRER XY BMENEFHE M
(39 X=f(@,9), Y=9¢(@, 1),
=R E—MEFFEZE 8 P (point transformation);
B L 2 3% 58 5 (projective transformation), £ i (inversion)
ZOERABEnfE—B R UNE—-BRC, EERG
CZHRRBEZEIME R,y By Bt 2 KR
W X, Y e RYBRX K MRS RMAC, A

Ty Y,y Bl , Vi, WHE EFHREL FANF

Y 3;¢3+3¢ )
aX "3 of7
dx 9z 2

ar 9f af P a¢ 2% \(f, ..

‘Y"=_q2? 9$+3'y @ + + y)(axz-‘- ..... )
aX (9f+9f )
dz 2z ay

EETEBEYEA A0y RAUERBYRE NE 2=
R RSHHREDB)ZES MR Z_HBKC RO,
REEORBESEX. RENRECRESRZUS, =
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ABRCUM—RO; BHAC 4] C R B QT 5F8—H:
VAN

N =M -k
(40) X m2+y2s Y m.

MEZLBH R — KM, %— 0 &3 § (transformation of recip-
rocal radii) U EH BB SnwElRec 22— EHMBCZ
HMEB MECKR MZYR
EATH ot Mumzam Y
mé % e P B 2. 8 B ) A, 4 Y
mERBREMRZBER
BQRY S ZH, KL A e/} At
B mt 2 of TAR b R R N

Bl AM 3% Mz R OEF 0| X
ko UT, Wi MT R mi &% £ 7 |

3¥ Z5 47 (antiparallel),

62. o #: 8 5 (Contact transformg.tiox}s).

LEHBRBE, TUABMUZRBHUZZRKF
BREZEBEFRALLBZEBXBEEELERNR
Z—BmEAU—ERBE—~SN MY B4 UBZMNER
BEnZHERLLAnBZORF RUBEARNS
T
41 X=f(z,9,9) Y=d(z,9,9),



102 B SRR SR

i 88 i Z i BRI ) AR B B

26,
ay am"'"é Y 3,9

ax" TR ERRCIN
+3yy+3y ,

EBYEEoyy,y, NEBEEHRAROREG Y2
ReRMANZBENB _HRORO. H_RE —

ENBEEAREERIGEY BRORCZETLA
MEZMEL KCORCERY,BEAMPRY F& ¢, O0F

Srlosrop)=Splaa o)

ReRhEHZBR, 2B HBE.
&l 4m 3 KK 8 B (Legendre’s transformation):

X=y Ye=zy-y,

NFE—-OREBREG ERBY Z2HER
Y’=§%=g—;§4i=m
Ry ERXBW=KXE
=Y, y=XY, y=aX

WRALKBBEEA B HE

63. [l &= 1L
B o 5% W U= f(z, 4); B 18 B o, 0 i
sm(u, ) y=¢(u, 1)
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Mi‘,ﬁﬁtuu,o&%{f 3T o 3U U

w v = 9z Iy’
R EUA, 2, yBEERe,yvZHERAVNEELSLEN
RAEBEB

W
N
®

o
+
WL YO

& <&l
I(D

[\B] QAI
. gn
Q)Jm Q)IQ.)
g &ig
e &l
S
mltu
sls

l

Q)
<
<
e
=
)|
<

Qd o

seTaE=RRE S S st N aang T

SREER KN

U _ U, 23U
(oo~ %t By

“ el
U _ U
la_y— 5o+ B5

w
ABCDEuwy 2EE)THRIBRERZEAHEI L
B ok = A2 5L 2 5 (42) = 5% B R o2 9 W 1B AR AR
25 o 4 A
R2U _ 22U \_ 2
=250) =54

= .45% (4%%3%%’} + B%(Ag%+ B%%’)

+B27

U , n3U
u 911)

22U 20U .94 9U ,2B 2U

= A4+ BI 4 50 SUHST Gy)
22U 32U , 94 2U , 9B U

+B(455+ BEE+55 Su+ST 5y):

*U 22U 3 3
Mo RS UAEERZER RER® L 3 R
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2
3 FHMEXE
2 ) 2 2
A§E+B—5’ Ca—lz-l'.D—zl-’
FHRRZMBABRBREYALBC,D
L RAFBEX

2T 2 P
“43) R AT

AP BFEHMKBEBRUEXBEWN EH a=c=0, {)

FEABMEEABR R Re K c ARNER

R B 8 e
u=gtay, =240 Ys
LBBEAERTR EANE

oU _ 9U+3U
oz ou ' '’

oU_ 22U,
Er “ou B

H“}%AEBﬂl: Cﬂa: -D=B- Ef&’é‘ﬁﬁ Eﬁ

RU_22U, ,22U  *U
Jz2 Jut + 287/:9'1) +ﬁ?’

2U _ 2, 2T
3%y 3u2+(a+ J3uae + By

22U 232U U
y? =Zu t2Bg0,t Ba v’

UBEERAFTEANSG

Hox08K
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@+2atcad o v a+b@tB) +eap) |0

+(a+2b ,8+c,32)a—=0
ga=sEwBRZ:
1°). bi—ac>0. WA BRX
a+2br +cr2=0
ZoBRBo,BMEBRB)ER

U _
udn

AT K 23T mo, %ﬁuav’é@uZE&iﬂf(ﬂ)A
PRIOF PR E%‘cmﬁ BEEH W, NEK U-FO) ¥
REuZEBRES EEHEBREFTQVHH U=FW+20). K
ZHAAREARVERETHALALARDOFIBRAZEXR

ET®E
U=F(z+ay)+Pz+By).
2). br=ae=0, e a+rtert=0 ZERELER
a, ﬁﬂm—— 2%&ﬁ$.ﬂi%ﬁ“ﬂ+ba+ﬁ(b+ﬁa)& &5 il 5
B
RAR 2U_o
292
HETaUEBS 2% (lincar) & B Umvfu)+Hu),
HfWRIWBEEER KEERY 0

U=@+B8y)fla+ay)+dztay)
BE AT ¢ 4E
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U=[z+ay+B-aylfle+ay)+dztay),
U= Fz+ay)+P@+tay).

8. bDP—ae<0. EEF Ea, BLHE
a+2batca=a+2b B+c (2
a+ble+B)+caB=0,

& atf=-2  ap=220C
Dea,BBRZHFEKX
’+2—br+ b"“ =0

REERFRIBABAEZRER

ca
ar=2 0+ -o0.

BAHBRAU=0ZEH | 3% K F B X (Laplace’s &quation),
P12 oy EEARBYWER
z=au+bv+cow
449 {y= a'u+b'v+cw,
=a"w+b"v+c"w,
~BEH &R
22424 g2 =242 f sl

B (44) FE & — i 8 2 It 22 4% # (orthogonal substitution). & &
ARBWREEE SHAWNRERRB

@*+a?ya"?=X %=1, 5b%=1, Xc?=1,

ab+a’d +a'b"=2ab=0, Xbc=0, Zca=0,



B_E BEY BEETAX BRBEZEHR W07

HwRZHEEZMB

{a"’+bz+c== a?=1, Xa%=1l, Xag"3=1l,
(45)

aa' +b0b +ec’=aa’=0, Za'e'=0, Xa'a=0.

%‘ﬁﬁﬂi’iﬁﬁ@@ﬁ“%ﬁﬁ:ﬁ’

(QV ) (ep:)z B’V 92V Y
o Eroa Bya 943
HEERELn) BE_SRAEBVZIRARES AR
(differential parameters) MK XU AV, AV X Z. BEEH

oV_ vV, 2V, .V

, Ju- %570 9y+a oz
v _ bSV b,9V +bu9V
v dy

BV 9V 2V . wdV,

3y+°7

2V _ ( 2y, IV
Fuz~ W%z xdy
+a (

+c

e

mra—t m"—a—z—z)

29z
2V BV, BV
Sz oy =9)

RV 2V nd?

Yeds Tt 5

e PV 4 g2V 2
3m2+ 3y2+a dz2
Ia V 14 Ifa V
223y Enzr

BV _ BV ViV
v~ VotV gt 50

7Y 1a

+a”(

n, RV

Dyos T 20 U0

+ 206" ———+2a'a
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+2b6132V +2b,b,,92V +2brlba2;_v

dzdy Yoz 9z’
2V _ V. DBV BV
Rl Pl TRl P
BV Lo BV . BV
+2005 a2 5t 2 e

REBWERFH M2 B & E N EGD. 18
Gu) +(50) +(Ba) (%) + o) +(5):
R = s

2V | PV RV, PV, FV RV
FE R R AP A Fr P P L

RABA4Z2EFABEXZREMEAEE. BER2E R R
G EAFEERER.

Pi3 REHAFHETURTGTZEBRUE ol
(48) z=pginfcosy, y=psinfsiny, z=pcosd.
1 A(V) B A(Y), B W i B 468 5 (46) R R 8t 1k:

z=4 cos s, y=rsin, 2=2
E r=pcosf, Y=1v, z=pcosf
ZBPER
HBE—-BEE
%E—_’=-3—%cos ¢+%sin P,
oaV_ v

_ . v
3G "3g7 8D t}i+~9—§r cos
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g?; cho 2xb+29ycus¢sm4'+ 2008 ™

gi[‘g_.aﬁ,.,zs in? s — 232r2sint[lcos¢+—a~ygr2cos‘~’¢'

_av
9w

=17 oS lb—a—g'r sin .

(aV) ) + (SZ)

32V+1 W, 1 YV_o&*V_ W

2R

FrRr i TR PP PR Py
Al axE TANS2EBE
oy
(47) (aq~ a"‘ BV)
Y3
PV 12V 1V, PV
48) 9T2+92 91]12+vr 9r+az’

MEIE 8BS
z=pcosd, r=psing, P=v,
I} 46
" R NC
ar 2z/° PR P
V2, 1/3V\2 2V, 1 2?V, 1 av
(a—p‘) +pil5p)" 597t 953t 3p

BEESH
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av_ 3V _ .. )4
g—g—-—-g—;psm 0+9—’;P cos 0,

Wms 3L
AV ,cosf IV

IV —sin g 2L 49086 OV

or
REBESHERREDU), O BREER S
. oV\2 . 1 /9V\2 1 2V\2

. {A“V)’:(ﬁ) "';7(53) ey e(ﬁz) d

PV, 1V, 1 2V, 2 3V cotg IV
adV)=optpi 5pat pramig 99 T p 95T 2 907

64. 3
EEEERaRLEEBE A ARSPEMEN U
RBPHBE
RoGtEH = (9, Ry, B, v RZ,
MEERd, dy,dz W H
0) dz=%dz+%fdy.
B R

2:_27 9,97 9y
du 9z Jdu  dy v’
92_f 2,97 3
2o dz dv Jy I
- Af o of . 2z 2z -
s nnTEn L a Y e
X BB BCR &R AR BEF & 0B R i G B % g (60); B dm
sk 2, 2w
9z%" Judy’
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oG S+

BRTZXE

207 _Ff2a, 2 2y
9u\dz/ 9x* Iz Ozdy ou’

i(af) _f o, Pf ay
2v\3z/  9z% Jv ' Jzdy v’

Ropw L w2 R A

AF\_ B R
d(@)_axaydw 2 ay

AR oL REL wR TR L 2 WM E M.
EARBE BHHES XABZERGEBBBR, 02

W K

6D z=f(u,v), y=$(u, %), 2=Y(u,7)

R RESRPBEwL o, UBSLBRSBER AESH

B B BT E R G = R s B F AR RMEER

iz7ﬁ&$Z§%§$g§$§_a7ﬁﬁ%#$

TAEEwL S R2y  ABHARZAEREG 1)

Z 8L BFHE 5 — AR Sk — T R 4 B

of, &) ¢)
o(u, v) w)

EREATRAHOGDW -XBE R v, v URAB=E=XAHH
HEFBR:=Fo, ). RSB E LEXEEBEZMB.ES
ﬁ’é;%lﬁ*ﬁﬁﬁ y 2 q,‘f,s..t,'“'""- B 5%
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dz = pdz +-qdy
RrREEBEAFEBRZ =K

2 f, 2

a%““’a—u"'qéﬂ’
(52)

op_ of, 3¢

CE TRl PP
BzUB e UKERA

Z=z= p(X—2)+q(¥ —9),
MBYEFBR
X 2) _ 2z, %) 2 Y) o

(53) (x w)m+(Y 0 ) »)’*(Z z )SE‘Z’) 0.
&5 p=fi(u, v), q=f2(ua v), M/

dp=rdz+sdy,

dg =sde+idy
%, 8 b B .

65. Bz Iv

®E
(54) z=f(, v, 0), y=&(u,v,w), z=Y(y,v,u);

Reyp:BZBHEREE=RXRR Burvl —HEUEZ R

XUuwvoRoHur, 2REEXH B,y 2 mEER
BMEBETRANERE EX v aX BN v, v ZHR

LUGHRN R,y : B BB ZHERER,LSY
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Bu, 2EAEENMeBH T HER 05l AL Al
PR AT E

oY Sghgqgﬂ 2f ., 9
3% 3w I (u+

20, 99 du_ (3f
30 3w Jv p(f)—v-l-

o W ok % R AE K
DRRBSZEENR: REN—Bnl,y2) BET
DR EERY Me,y, ) REAE EnEfE—@iES
B, MEBfE—BES TSRS ZHRHERDE
REBEZ2BAETH
X=flz,y,2), Y=d@, 9,2, Z=Yz, gy )

~,

|

S raGeae 30

2 26 . 3 2
w 9‘%)"’4(3%"'9% 'a%)‘

5~
W Q)
W [\B}
~ 8

l

W)

¥ z=F(w,y), Z=P(,y)
KRBSsZzHFEXIMED R,y : & Fo,9) 26 8%,
0y 1 8 ymeeene B2, 4) 2 1 A8 B P, Q, B, 8, Ty, Bk IE k- i B
wE

B rae Ré-"s?}; %, Dy Q5 BB miayz
FEHMPZ_HE KEEFRAoEERZHERRE 4.
RTE R

66. 3 I 88 5 (Legendre’s transformation).
ﬁ' z""f(”ﬁ %) B—i ﬁﬁ'zjiﬁ:‘rtmi‘s_&—"!ﬁ M’)ﬂ:’)t
A-BMXYHRz2HAEBEGHAEEBAXAAEZ:
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X=p, Y=¢q  z=prigy—s
WZ=XY)BMEHFFHE 2B FER AR ,00 4
f,%’i, g?j, MMz EXY, Ztoy BN 2HEREZ

UPQQRSTRIX ZHBEH M RER
dz= Ple+Qdy
% pd:+qdy+adp+ydg—dz= Pdp+Qdg
157 zdp+ydg=Pip+Qdq,
RERFTMZBHES, pRATHEEHE VA
P=g, Q=1.
HZERSTUTH EdBFER
dP=Riz-+Sdy,
dQ = Sdz+ Tdy
RZ UXY, PQZEARAME RS
dy= R(rdz-+sdy)+ S(sdz +tdy),
dy= 8(rdz + sdy) + T(sdz +tdy).

iR L)
Rr+8s=1, Rs+4St=0,
Sr4+Ts=0, Ss4 Th=1,
HZ
— & =.___,8 =-——‘r
Eepmmw Crame Trn—a

BHEARK XTH
z=P, y=Q, 2=PX3+QY-2Z.
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=X, g=Y,

S S 8 - B
TERT-8E  “RT-§ TRT-5¥

Eﬁﬁb@gﬁﬁ_ﬁﬁﬁ(involutory). x E‘X,YJZ)P)QP‘%
2,9,%0NakB2RE -~ KRS 5.

67. #3185 (Ampere’s transformation).
HHEREREEREF®RG
X=g, Y=g, Z=qy=-2;
B R dZ=PiX+Qdy R I BB
gdy+ydg—dz= Pdz+Qdq,
72 ydg— pde= Pds+Qdq;
REH
P=—p, Q=y,
M 2=X, y=Q, 2=QF—Z
p==P  ¢=7,
TREKBEDREUBEOA G A

dP=RIX+84Y
T - rdz—sdy = Rdz + S(edz+ tdy)
& R4+Ss= —r, St= —3,
g—=ri S
B==— §= =i

b8 :: dQ= SiX+ 7dY
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TRE =1,
mMEZ
f-SZ_TRT, 3--§., =
2 A

1. XRAFWEEZIE W
@ ym=@—2
®) log J/aZFyi=Arctan -Z—-,

(c) efsae(a~y)1*=0.

2 RRAXFBRUFTEEZZBRERy, s 2 VMW

; { z2+y+z=aqa,
(2
22 y2e 22523

g sin2z—cos ¥ 8in 2=0,

2y~ztan 2=0,
3. &
uel vz=ysin 4,
gucos u=a2-+y%;
®32
4, B
T=utv4w,
{ =224 020,
z=ud 3408

BE=Sa8 ¥y, z 25Ny BRI GEHM
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5. ByR AN RoeZEH MM EL
y=a+2$()
EY 2l &) =2[vweed)
Y BYZERER
8. & & X (Lagrange's formuln), 1 kB y=ctm) B RFuByZ F
—BRYUWAELR
2w 2 o 22]. (Laplace).

Jzh oarl

7 B

y = Lo} geesene y Up =
;l—zlz—x?—--...._mnz Jl_zxz—-..-.-—xnz

Ay, ugyerere- s Un) - 1
m=s a1y 22,0errey Tn) (L= 2@ e '"xnz)li--%.
8. ® 21 =Cos 61,

2,=281n 61 €08 f2y
2g=sin 6 8in 6, CO8 63,
ceeeestrqreanns sasenase P ,

Zp=8in 6; 8in y>+++++8iN H n-1 COS Gy,

iUl
Oy Zyyteerety Zn) — (1)1 gin® gy sin 691 fyreere-Bin? G-y Sin1 9
B, o) D * e
9. &
z=apsingcosy, y=bpsingsinyg, 2=cpcosl,
mAg a—(-x-LLz)—abc pging,

o, 6, 9)
10. BREHBE FTARAMEE
»=az+yf(a)+4a),
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=z+yf’ (@) +4'(a),
CR2BE);RAZREAR

rt—82=0

i 4% 3R fo) (=) B 7.
11, BREM =l BEED
y=z3(z)+¢(2);

REXAR
rg2—=2pgs-+ipt =0
THHERe My B
12, = z=f(u: v): y=¢(u; DERER
97 3¢  Bf__2¢
2u o9 v u’
BAE %R
227 , 22V _ (327 , W \[[2 F\2, (O F\?
Ful rw(m*@)[(a) +&2) ]
13. e 7(2,.%2)%}5 ﬁﬁﬁ
227 , 227 , o%F
AV =rtapta=
B K
1 LY .
F7(# 5 pY 25)
HERBHFER EHES %K M 2=yl (Lord Kelvin)

14, R2=/I-ZFUBFER
(=29 %+(l—3xz)gg—xy=0.

15. & z=uy, y=% Bl

2% 202 (302 20,
S22yt -5 ay+.z2y 2 =0,

16. AHME S LES M FIEERUNNARSN—EHEPHBZ
LB RPANEBZER IR Nn=NY. Axnfitlim 2z E
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REBEBWEN BRI RRS

17, P HSARBHAZERER MnERERL R Rn il A2
¥ W, 3 3 o N .

18. 1B 7 & % 18 §F (Halphen’s dffferential invariants). X R FER

Py\? dSy_ 4Py By dby By
o(T3) TE-54 74 TAro(ZE) =0

— 4 8§ 3% 38 B (Projective transformation),

az+by+e _ a'z+by+e’

¥E x+b”y+c” _a”x-i-b"W

FUE S - -
19. RART RN
Pz, y, 2)dz+Q(z, y, 2)dy+EB(z, y, 2)dz,

EERD
z={f(u, v, w), y=o(u, v, v), 2=y(u, v, ),
MERAER
Py(u, v, w)du+ @y (u, v, w)dv-+By(u, v, w)dw,
REAHEER
a(za ¥, )
= Az, v, :;)H
xip

=233 o522+ 2(55-52)

(38 -38) 02 )52 38,

20. %% ¥ 38§ (Bilinear covariants). BMMEMI R
8¢ = Xydzy+ Xodg o se v o Xndzy,
g Xj, Xgyreerey X B 21, Zggreerery In -

H= 2 2
Z & aji; dzi § gy
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K= Z- K IR R R M ARS S EFRERR

Z=¢i(yy, Yay**"* Yn)y (E=1, 2000000y m),

Hoé, BEREZR
¢ ¢ =T ydys+Yodypteorr et Tudym
Yh Y!i"""l .8 Yy Y2y Yn ZEMNS % &
=9%;_9K;
o= 9y, oy’

B'=2 Zd'udy, v,
MANERE=F, R AduHEiz, ERR Y

awdw +a¢'d./ LR e o dy,..

) %y ceererp 2%k 5
B, 8 !I1+ay2 Syt +8yu 8 Yo
ERRBoe 2R EHE R



5 = 8
FRRBEBALEM

TN Y
L SEARRBEERR
€8. 3 & A R (Taylor’s series with a remainder).
RiDB—nXSHXUE A
Ja+ 1= J@)+ 1 f @45 @+t Fop e,

SR /()BE—BEREARGHRBABEER ERAXAF
b1k 0 2 4 MR BOE B oL B AR B (T R 38 ).
RRB m
O fatB=fO+hf @+ 2 ;@4 + B j @) 4 B,
2—BARBOBERER Bm [ ANRAT 0 B—

n

BEERAREBE
@ fa+1)=f@)+hf (@45 @)+ + B 0@ 4 4
RWMPbER »
&(z)= f{a+h)—f(z)— at }lb_zf' (@)= ssssesssmm (a +Z:!_ zr F®(z)
_(eth—2)p 4
nlp

BEBRz2=cth BEZBQAXR 2=c FRE LR
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e -~

(aath) B A BERME L H
w@)ggi%-ﬂ_u{“ (@+h—h—g)2t fB ()]s

HRNERKEREFH I @+o)=0,0
Ll_—_ﬁ)qg“_h’ﬁ{ A— (1 - 6)1; p+1hn+p+1 f"'”(a 3 Bh)] - 0, (0 <, 9 <1>

ﬁa % ?% A =(1_ B)n—p+1hn—p+1f(n+1)(a + Hh), [ii1)

(1 e)u ptipntl n
(3) By= T_f‘ 'H)(ll + 071;)
CREEEEZERNARXRDVDEERRARS AR RNAEERARE
B BEEHEE S Reminder). EEE W) ZABEAHXREFE
E & (Schloemilch’s remainder). 4+ p=n+1, 3 15 & K B & (Lag"

range’s remainder);

@ Ry= (n+1) , FH (g4 gR);
L4 p=1 0 858k K B K & (Couchy’s remainder)

®) Ry= (=0T fsi(ay o),

B EEE f(“ﬂ)(ﬁ?)ﬁ"’b=w REHUERATE &
©) Bam oGy 1E),

& B8 A2 R F.

ReEBEEMNIQKRXARE_BURBABESE MNE
MOREBEBEEZSERWv+1HEZME fla+h) Z 4 B BB
HEEB R | f"@)|ReME @-nae+) RUMB — X
BRAR | B]| <m,

lh|n+l
tR"lf('n.-}-l)l
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9. B H— i
BEFRSE 0 BEENTRMEREZRFR
fla+h) 5B 3% f
Aok Ay hp Ay B2 overees - Ay B 4-Q B
2RItk 4 RAEY PRAA W R o0 R B EBE M
wz@amaamn&@%z,ﬁﬁ%@&&%ﬁ% BEZE
= 25 # — B A
B,+E, L+B, jra—-Y h*+Q k2,
1
Ayt Ay bt Ag B2 vsenons + P EMIZ=B o Bihot Bph2 g veeeeenn@ B,
A 0L HEBEPROFABESNE L=B; REF LR
BEEMETBRUAL KB4 250, I L=B; B2 TE
Ag= Byyeeeeens Ap=B,P=0Q.

W RRARZBEERE S K 2 & Medlaurin'sserics).
ROR RIS v—0, 1 B
@ for= f@+27% 1@ T ey o+ E2B 1 90) 4 Ry
B2 R @G)@0C)ZOA LA z—aT B
BR@)Za=0, 1B
®  f)= SO+ E O+ @+ ZF PO+ B
LARRARKRRZARES

-— Yt o mpetl
B= (1 H)MP pr® . ™ (ga);
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HEBRHKKE B
Ry= (;i ';1) ! FO(gr), Ry= Q:%);_‘E’_'f, FD(gg),

EZBERARXRABRRARNZ—RPH.

1 REFRBREEBOEHRZER
HEESHFRBERERARXRPHEBREABRZAE,
MRARREBZHERERBESEENEERRAA ZH &
MASEERBEHES B ROE B Y 6 EHy=/r@,H
u=q(z); & fm B s B X
® St E)=fu) = a bt aghZ e gk 4 A 1,
(10) k= (z+R)—P(x) =byh 4 byh2 reeerese +bah® + BRML,
MUROBEEZIHERAO.BH
(11) Ay=fTd(z +h)]~f1(#)]+a(Bihr+ bgh? - veereerr)
0By bgh e veenens)?
-i;aa('blh+bzh’+ ........ y»
+ ;
RERARIZERBEEANZUZANFrZHOBAIZE
AFBREBAM B ZABLARBZ -2 EANH.

72. A £ X (Indeterminate forms).
REE/ ) RI@)R2=0BFTESHE
Fa+h)

lim S18+5)
Ho0 Ba+E)
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FERREAKXDT AR f2) & o), 0 B ML E R ¥E W
7 &
f@)=0, fl@)=0mm, fEV(a)=0, f@a)30,
$(@)=0, ¢"a=0,me, ¥V (2)=0, $a)%0,
A

S@+h) _ 10 91 fO@)FE
dla+h) Pl §Na)+E”

5,8 B S5 AE p>g I A MR B B p<g, MR
@@%;%p%ammﬁ%’é(%
B B R S 2 W SRR E B AR 2 B0 AR B A 5Bz R ()
o=JO).  y=¢@),  ==¥),
Bt b — 25 Mo Ay to B BESE Mo 2 (LR Q)RR Me 2 G182 5 B

X~ fitg)_ Y=t )_ £
AR T G - WG

EIE P, VB ERBNESE FEARBESIRR
EREBURZAEECHBYH ERRZAOUE M B
FEz—ButZH@LThTE LUEARZTERE

X—fGio) Y— (o) Z—(to)
Fot )=F@) PlatH—d0e)  Plo+H=Ulo)

ﬁ%%ﬁ?‘é&f(t),ﬂt)n#(t)z;ﬁaﬂm DRUE p-1 BEH
Ri=t BBMA» BEESH~FBEEH FP@)%0, 8l A
n'(i%.hi\“%—iﬁjfzﬁﬁ EARXS

X—fli) _ Y=t)) __Z—1t)
TP +E $T (0 +E PP HE™
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&, e"HELBRERUMA >0, ) MM ik —6 & KT,

HEZEZFEX

X=f(o) Y=o _ Z—(t:)
2 J (“(fo()L 4"“(‘50‘; ‘l'm(tog)

%2
MEZEEEE—RLUEARNEBEREAZER B
o ih & =2  gy={3

REBEFL=Wo0gpms wiimGRES - B—80E
#i B (cusp of the first kind).

B B Z—K B
BrEERf+DRAX Q) EREHBEE0ER W
B EORPE/0 2R BWBE R (@)=’ ZakiE
REEH
fle+ B)—f(@)= a0 _ a2 oy gad? (eah(l’rl-h)_l)

= 1400 ED) | W ALY

a2z 4Bt | a2+ h)" _
+ _('n -1 + nl 1] *

ER/n! Z R BEGR

f(n)(,d)_ eaz2= o222 l- (2z)ra" + ’R(%"' i) (Qx)u—zan—l

+ aln— 1)(2 .';2)(73 - 3) (2?,)511-4“"- I A ]

2R B M y=fw), i u=90() % 2. BE B TL
o B+ 1)) 2 B Fod o b 2 4% B 5 U nl, & 48 Doy,
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3 4% B VT W du

20H,,

p=1
H, 38 (byht byl mem)p P 52 0 B0

Hy= 3Bl G060
EHEAMBAELARER
a +B +y+ ....---T‘-[-X =9

y:3 @28+ By groveeen +rA=n
prdbe ‘EJ IE g & ﬁ @, B’ 7:"'"1"'X'

REReHIGSULBFRNBETMILBHERARX

(Faa di Bruno’s Formula):

Day=37F"(w), P,
P
_ml = nl f D2y \e [ D%y \B [ D2y \r
Pyt Be= g 1) ) )
Pp ﬁDl&,Dzu, ''''' Zgﬁﬁximﬁ P,ﬁiﬁﬁﬂ(gﬂﬁﬁiﬁ*
RERSEZMES D).

74. # K & B (Taylor’s series).
ERBRARNQ fl@) ZRBETER B R®EEBNT
A8 BEH B R ZREZVNEARX
(13)  fla+ k) =1{a) +—1k~ F@+ %"f MOL B "f;;]:%f Rl OF ZUCES
R U flo+B)B A5 IR B B2 M08 A K B R # R % W(Teylors
series) s B a=0 B 5 & 82,00 TR K K # MMaclaurin’ssoried).
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W) J@=JO) + L f O+ 5 S (O B Q) s,

BESEERSBERTENREREA N EsHa@E

CHIR AR BB HE IR ERL VAT EEES
I&K%EE.

BB — BB EE; B2 & B0, % K& KT

BinE B essinz,cos2 S HPFRAN LB EmM s TERE

CETEES RS E I

z , 22 z"
(15) ef=1 +-1—+ﬁ+ +m_+........’
st BREMERAYRAEE
(16) sin $=—1—'—-3—I'+'5—!'—'" ""+("‘1) (2n+1)! + 3
2 28 2"
(17) cos = 1—2_’+ZT_........+(+])1&2’M o resennee,
s BEMES B

Afraks— EBMNt:Ea =cloge, A1 A

v gr=1ptloge  (logaR L (wlogae) .
(18)  @%= 14 i g o =2 S s,

HE R KA R E 2R RS R I R),E R,
I 42 2%
A9 JO)+F FO)+ (Ot B F(0) o
PRBEEFTEFT R B ASEANROZHBEERABER
FLET P L H BB E L E Bd S E R F b

S U KB B (10) 3 B WA TR BT M 2
f)EREETEL— P B 2B @)= SESH




BER RBEBRBEXER &imE s 120

(ﬁ(x} =—2§8—7815, ¢n(w) 2:63’16-’:!-2 T ¢(n)(m) =;%(;26'§
P(a) B — £ T 5% Bb 45 42 B 250, 35 >0 B ﬁm;_;_,yﬁ

hm—lﬁe 2= hmﬁ—
z50% y->o0 €¥

SRTRBE KA R 2 —E K Q)i R E Y P+ 0

FQ)=F(0), F(Q)=f(0) ey F@N0)mfO(Q)eerr,
58 AR B S F(0) B I K 2 T8k B 6 9 F(o) & 5,75 M — B
B f(@).

7. log(l+)Z B R
H#lg(l+) Re>-1BE SR EREK

fr(a;) = _1_-1{-_, f"(a:) = ,(1_';1‘_);’ f"'(a:) = ET%" caveasnn

JoE= -1k

Jl‘i%#w>—lﬁéfi,ﬁwk§ﬁE K %&&:‘E%?ﬁ‘
log(1+w)=m—-§+ 5 R 71)"fl +R..
B R0, % 2H R B
z._ﬁé'3+f§_ wwiennn e { = 1)1 _-’_;: T—
BEHER - l<e=+1ER/RERBE AR R BROT. R

z|>L T ARKERES

2 (1—g)r (~1)nl w221 -0
R ( 7)™ dal Gk s gy g
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=

Fas BERAH<LI

B & |z <, @ 20 4 B ——— l+9m

K B M o< BB BT R no> o0 B B0, 8
BELE AR LR 1R LR AR BNE AR B

KB -Ru=( 1)"n+1 (1+9)M1’
MBEREEXBRERURNF-1RA+1ZHH

(20) log(1+2) =_%__.%.z+_?§_ sasssne e (= 1)':—1%.;. —
AKXRz=1HKRMMEE
R PR SITIY ANG (  S
©@n log2=1 Z+35 +(-D e

. WEHBLRE
B b= EBA
log (n+4) —log n=1log (1+ _Z_)_
#2 50 5 B, fr o= 0 38 2 R (20) B Log a+byslhyg
2 8 BB B R B Bk R R R LB B R —
B KR QO o B o B

z _2* o o
(22) log (1 —2)= ~E- g L,
Do 58 (20) #B 3R, 0) H
1+:z: o5
(23) log 2[1+3+5+ }
1+a: + h e B
L Tz 14y W=
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T 4% B I =1, B 13

1 1
@) log (n+D—logn=2[5 7+ @ T B Ip T I

ﬁt:ﬁﬁ%ﬁtﬁﬁ#nklﬁ‘jﬂﬁ: muxﬁz&.
5 T A B AT p O D 4 2 0
2 1 1
(2fn+1)(2n+1)2P"‘1[1+(2n+1)"+(2n+1)“+ ]
HZAR

1
2n(n+D(2p+I)(n+ D2

ABAEBRAABREEB Y= BEE
S Ca

ri, 1 .1 )
E log 5=21log 2+2L9 393+ g5t 1,

R EBlog10, B BB A M m

1 1
(25) 10g(n+1)=-108“+2M[2n+1+3(2n+1>’+ ]

77. % # K % ¥ (Euler’s constant).

ZEARABRBAEREEERLMrRmZM

1,1 1
A Tt £

Hr@RESA 0‘»—1053%,5!]75 EREHPNZESH

n+1

log (n +1) log n=log— == log (1 +%)
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B on B 52— EBH T H

~logn=t_2
log (n+1)—~log n prales <

BB LK DL, 2, n—1 5 B T 0 K A A

I = | e e seseees ,__[‘_. evrrnene oo —OTE

o n=1+4 + L | (a,_ +__+ +( L] 1))’
— = +,._2+ soevsnes +___”"1 +_

ﬁl Oy lﬂg n (al czZ (ﬂ -— l)Z) n M

B o> §F WP BHEBESAR —HEE MEHa—logn L%
BIRNEBLRALKREEMEUCRZ. 146 A8
{fi 5 C=0.57721566490153286060.

8. =718 R & X (Binomial theorem).
BEA+)"RI+t2e>0RFERn EMEREERNER/LE
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BRERARA

N £ M S

BREFr>o REFLAELEEE

= m(m—. 1)""""(’”7;— n-$ 1) -
T o Qureorens n
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Rk mad F 18 +10,7 % &

- 1.3 28 j [ - (2n—1) z™H

arc sin z+2 3+245+ +—Srmon 2n+1+ ,
U - o

arc tan s =2 §+ 5 R 1)9 +1
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HEEACRBEZWEX B

Y 2TEBEZEFRAA
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R B2 9 20 b 1B W BT A
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IE—-RBUBYES AR KRAXRINE

@) =) +L FO+L )+t Lg(0)

(n+ 1)x¢mm(0 2
R 0<o<<L 8k & (1) 2 42 LB 4
u=x+ht, v=y+kt, w=s+li
B HD=fu00) B - BAEREFHER s,o0 B ¢
Z—ARXEEH

dnf= (aidu+3f w+214 )‘"”
3F, 9f, Af\™
=(GIn 432 +20) Vam,

] ¢“’"(t)=(hgf+k§l+laf)'.m
i=0, 0 H
=)= (n 9f+k?_§+z§f)§""

XBtBOLUB
S™(g )= ( 9f ],;9 f+laf) z+@ ht,y+0kt, 2+61¢,
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28) kb, gtk s+ =@, z)+( 13412 f+19f) ......

(120421420
R. (hax""‘a*y'”az) oG y+0h s+l  (0<h<I)

B2 R Z B AR B S, ) TREREn+18H o & D H
2B AT B B a1 R K T B
R,y EBARYE WELLL Bdsdy,d, B TE

(29) 2U=d U+E7 o d;U

i .
+['(’n—+1)'ijﬂ7+0dw, y-l—ﬂ dy, 2+0d5.
RRA@8) Ar=y=:=0,F K KAR

B0 Sk kD= 7(0,0, 0)+( af—}-ic:’7c+l“”f)o 1Y ap——

+(n2L sk y‘”a) 0,0,0
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HDRAV RS LEDTRE~BEREFTITR B ESRS
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% (2, 9) B W — S8 O 36 (o, ) BB - T — £ R m, B C
@bz Wik Glope). EULE LR KBS FABME
95, 3f
s S 9) 20+ 28

oa O&y) 9, ¢
y"’g = 9&+m36

ERBEmEUBIEERTAASGRRABRSEIHAS

2f36_2f3%_,
9636 069u

f 9% 2¢ -
S’E’Q—b‘ﬁﬁﬁ’ MREXESHE&EZE i

O

3}

& %31,
BN

[\

I BXREA
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] < Fae); B 1R b % & B, S ) +E R F ™ ag) W B 2
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Jkdm £ () = 0y f D ag) = 0, F ™ (g)=c0, B T W

T Eo® BEE SO <08 B KT 1) £V @)=>0
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2 EndH B 98B Kk T EE A

BE EERERES@ @B T REARE
— B K, — A XA Bk s S@) e B K Rk A H B
BRERMEZBERBRZTES.

BlL Ry=2@—2) ZBAB RN FeBEBmEE
E R

E&h

g—zr- 2" g —z) {ma—(m—n)z]

BRERs= T BEABRERMERBRAUEE L

R yR SR
FRn>1Ro>L MWk iheo=0 ko= BH, B Hmkn

B BB B S R RRETN Y b A8 S ETy S &b

B 2. (Fermat’sproblem) B WBRU—F H P B R %
R R A I MR — B A E R — B BT B A
PEEAREERZERKR BB R ER

R B R R O OE B, T B R B R ok R B
ERARR I RFAESALBHRPER S & A0DB &
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ME N
th\‘
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wrBACECDEE—HIZHEERE

4 A BBl P2 &R AC,BD, 1ii iy AC=a, BD=b,CD=d, 3
AT=-NTFa
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MO hABREFRENE
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hugERESAZEHH
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HEEERAAIZREERES
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B
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REEZRBAZELEES
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Z i KAE DR EHE
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BRRRPUBCZEMPUBERLE A RIL 2B AR
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L a6

W B PM 58K B8 A8 yo—1 R y—n 548 R 2T w0
RPUFPoRMEEEEATREZEEA L o 2B O)R
M 2 3K .55 (center of curvature).

82. =L E B ZEAME A W 2=flo,g) T B 2 A BHRO)
FREZERANBERG Co ) BAR—HETSRE
—ER7ELN <RI <yBrEREY

Az= f(zo+ b, Yot B)— Fzo, yo)=0
& A e, 5) 7 (o ) 5 B A0 52t A0 2B K 2

B S, ) 7 w=20, y= o B 5 K B A% H Az B B <,

|| <n R 4F — 52 2 B048 B B 2,8 b= 0, 0

Fagk 1, y0)— f(z0, 96 -
BAZRD Sy REE BB 2 EHEE Ro=2 B8
KRB BNEESI B R 2= y=ge BER BT S]
AR EEBFERNIL I nnm Wy REZA
flo, ) 15 B ok B KB A 0 5 L 5 R R

3D 8o, g@&o
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(32) Az?f(mo‘l“h Yo+ k) — f(2o, 40)
2% f of of
[" 3, "'2%9%9%""‘23%]

af,,.af
+g[h3—2;+k3?}] Bo+0 b, Yy + 0%

EhEZEETEREAKREERAE - HAHAZ=
HAHBR

REANSZAEER G0 BH — B ARE %AW
RABYU@, 0w HBE—~BhEHRE®@LYtHBRA
28, Av A — E 7 BRA B8 An B8 T A TR 8RB (oo, 30) B 0 4R
— FNEE @t byt D ERAA, RE — B 28 R2ZH 5B
BROED@uyp)BERLZzZ—H - BREZIUR

h=p cos P, k=psing

MASEOBE2T EpHORBELNR/OOAFH REZ
B Az A, 58

(88) Az= (cos“’cﬁa f+2 cosq!nsqu3 o f

+sm?qSa f)+ H.

2 %
HE ~EBEG@y) BEEREZMEEATRSE A Az

mB=mx

= 2f i 2 f in2a 2t
T'=cos*$5 e +2 cos ¢sin q';a P yo-l-sm b5 m

IS 2
3 ynztan t[z)

EE T—cos’qﬁ(-aa’z 2337 3%

FEREEA=ERREZ:
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Er A
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Bl 1L RREBZEKED
2=t yt— 202+ doy — 278,

BAEA
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Jy !
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3

=22 Y _222%2_ jor (542 1)(3)3—
3 (aa;ay) P P 16[1—~(322=1)(8y2—1)1.

W oe £n/3, g = 3, 5 F 8= 16(1-50)<0, i
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§”§=4(3y=—1)=- 20>0.

T E R 2=V R(-VE VD) =B ¥ BB
ERe=y=0,FEA=0 BRI REERER
ZHER
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BMZRBREESABREBALEEAQAEZIRINEHERE
BHEMENABET DAz ERM oA LY FERME R
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B cosdp—sing R F BB H o H A AE B B8 R cosdp—singd
0B B ESTT AE BRs=0,y=0F 8 &
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BREH
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T o[ () () - -G
o= () () e g-e-ng%

1 22y =_(1+ dy dy: + dz de ).

2 22972 dz dx dz dv’
BABIZEGE
(@=2) + =1L 4 (2= )T =0,
1))
(w-w')+(y—y’)g%+(z—z')%;—,-o.

dy dz dy de , — R
m:ggdxy%ﬂi BMRORCO)ZFEIAMBRARENS
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PRy [ D \2
(38) 342 o (5oam) >0

2 B B Ok W R ok R N B MBS R Z B

MECNHXBEK UL B OROC)FEHRKRZAHE
B i

BARZRHRE EHH:

z=az+p, y=bz4g,
Y3 2 =a'z' +7, y=b2+q,
M
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d?u _ d? _ Py d¥ 0
da?  da?  da’? da?

EETRUACHEHEAE MAE —BE b EEGD R

5 B a(@—z)+bly—y)+(=z—7)=0,
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EETRUXR=ZKNPFEK
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(ba' —ab' )z —=")~ (b —b)(z—2") =0,
(ba’—ab'y—y)+(a’ —a)Xz~2)=0.
BHERFERXS
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=[(@' —aXg' — )~ ~b)p —~p)I2.
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83 ZLWHEZEBAE
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af LA )
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85. # 17 M.
AHBABIAZEH THRTERZ REK =
[y, BEE B

2fo0, 2.0, 272
35~ dy % 3.7

R ry RE T BT Rz TR 125 0 R

VRt MBI R A2 LR RN SR LB &
MRBESRNARSRENEFRERNERE2H
4 du, B du=0 75 1 57 %k B .25 2 5 91 2.

Bl L kAR — B R T A A BB T R 2 S AR

AER-BREZZ AL RS G 8 B8 R0 o b= 48
R-EMFRZE AR BEA SR E BT R — BB
MEABLERERZE
R B R A SRR
HERBOB=ATE R
B A b
B AXERERS
BIB' —CIC &

YIB-IB'-IC-IC")sin d g, £ 10 W

1) H Goursat-Hedrick.—Mathematical Analgsis, Vol. 1, p. 130.
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BECHEBOW ISEENET,MIBERIC kX#@K I'B
ATC. BB BIB-CIC 2B
+ TB~T0 do.

AERBES TB=TC BIBYHTHBC 2% ABHY
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5l MQ1 PM' B P:M 8 PQ
EHEREURESHES
A PMRPQ M B2
AW PM) 8 QM &% 8 MM cosd £z 1
MERUESPIEZH A48

5P, M(P,M), % 2MM 'SP, M cos 6;.
HEPMEREALHS BED
MP, cos @, + MP; cog Gy Aereees +MP, cos f=0.

B X % U3 HBy, MP e, MBin 1B 5 G 38 S 76 M5 2 61 W £E
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W 0w Koy E, B S=0 % Sy,=0 1 6 B8R 5L 2 8 b b AR
AR ZE M B EH P, Py, LR Z B LB RS Z
P8 R B

86. i &Y EE K AwEL IS 5 B 8 (Lagrange’s multipliers).
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7 E 8 B A B4R R
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2 Ju 9z v Iz ’
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5}/—"-31& 3y+3v dy %
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= R ETD BB

F@)= Aok Ayt oo A+ A,
i o=%log[a::;zn (eah-l-‘ll_h_i‘;’;i_......_f(’r‘%f'l")% .
Rmz
8. BYER WF1@), Fa@)rry fainl) 5 WL (o, o) 0 38O TG 6 B R
RN
filz+R) falz+R) weees friol@hh)
f1(@) fa@ e Fnea@)
1@ 7'aa) o Faaala) o,
£ 1) 2O D@) e O, a(z) ‘
AL TAR N Y SR X TR S Frea® e+ F) -
IBARVRIFMZ—BrR=EnZE—E%H
b & R A D=1, @)=2", fil@)=a" T, fapl)ml, B A &
&%k
R & ) =1(), Fo)=9(@), [s@) =Y, fula) = 2ymwemy Fraale)=1, B 8
flati)= @)= b @) == ot FOV@) ronrepon)

YR ETER P — T R L)

"ot
4 RERAME
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= sinn(arc cos z)
N1=g?

mB~—-EEBAZH UKL
EmB R WA

y

n
. mny
sinmz_ Tl E L Bem? o Bt
02 -1 m[ a2 o+ L 24 ]

EnRERA

m-1
sinmz _ .5 3 [y 12—-m? (12~ m?) (32 —m?)
AT =(=1) [1+ oy eot ot S —— cogtz-+ ]

5. ke pEER s gttt gnaeraxe

1

1,1
LI AL ST RIS 3
zZ 3 B A nson ZB,

6. ® X= logn

7 @ op=ld Lttt D R gn D<o <Ltlogn

8 B u,;=':2: log n— (n+—12—) log n+n, vy =tUsn=Us,

KRR BB S, BREAERE Z AR v Rn>o F—R.
9 BFRAARXRAZHE oGt M

@ y=e,

®& y=1e),
(¢) y=r(log =)
10. W I% 2= B =Nt LIS R AR

1
nl

wEpRBERZAL (Murphy).
1 RXAEBHEZEXRE M

;:ﬂ(x log 2)*=1+5; log z+§22 (10;x)2+'--"-+§-;5 (logz)®, 8p £ L, 2,3y m B ¥
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(@) z=a84y3=9zy+21,

® z=aylz+y-1),

() 2=22%2—382% ~4zy?+5,

@) z=zy+asin?,
12. RKE LB RS S v e
13. RRAWMERyZHERE M

(@) y2—=2mazy+a2~a?=0,

B) cos(y=~=2z)=2sgin y+cos =
14. RRE W2 Z & K 8 b alB+5+2%) =aye(zty+2)
15, RRAEBHZH X &b

() z=zy, T R B % B A& S+18=Zazy=0:

®) u=(z+1)(y+1)(e+1), abver=k;

{“"W"* (G+ = ;,*z)
)]

16, B—=APRETHEIR-—BEXR=HEFEB 2B &

17, BRER-WMEZEFTAEE TRAE ABH
18, WA b =R M, 8 — T W & b 3 28R K B K (section) Z @,

19, KF—RaBnFz g SO T M u=2TyBeafd
B & 1 (g, Byreeeeor 39 £7 E #0).
20, e dm (2424 D =22 B2y ok 252

(B 5ME M Hswlaceof elasticit) HUB AL Z—-F HMZRALER
KRAZERZE K&,
2, FERM-—ER—-EK/ZBHEER
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L $TRRADE

87. [E H 2L4E £ B & (Primitive funection, indefinite integre
als).

ER-ERERUZERENZERGNIMBZH
HERES B DURF EIRE L ERER(D),ETE
B —E B f@) B AR B Y f@) de & 8% 5,8 ML 1E flo) 28
HRANBABATH ST SRR LA BRI S L
FaEr BREEERNI S ZESTRERTEAR
RHAERBEINR MR ZA VB SSRRENSE
PR ERZEEARELE

LU f@) BRBRRfDd BHLZ2ERIBE f) 2
EEBRBE Dbk 2B4@EFB2BE /) 2ES 8
3k 5 3% 4b.)

BB 2z—ERLNEE R ALY o) BER
ZEY G F@)+C %L CB—RELRRESBLIAN
PEBEY FO)+CHBE f(o)ds 28 E W 5T 1 AR
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B e H R SN

f f(z) dz

#* 2

88. MmEMW DK B

HESBRFTEIBRRAEEHELARXNEBRERLT
7% BB x5 ARE ER A

=L o (pe - dz
fm‘dw 2 (n = 1) f_m_ log] 2|

dx 1 [
—————=_—_gar¢ tan—,
2?+a? a a’

dw__ are sin>,
U Q% -2 @

dz 1 z
e

a@
[« vy

fsin zdr=—cos &

/‘ dz
sin2 z

fcotxdznloglsina:[,

= —cotz

/sha:d:v=ch z,

/‘j_”_.,__l_.
sh?z thz

_dz _ 1, [ﬂ’_-ﬁ[
%—az 2 z4+al’

dz
~va+x?

f e*dp= ¢,

fcoszdmr—r—sinm,

=log (z+Va+a?)

ftan zdw=—log | conz],

fchmdx=shm,

dz
Py th g,

/th xdz=log ch z,
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[& ~toglshal, JEE dv=tog) )

HRABREZHSESMN R ZEhmEEBERS B &
B fb B: 2k | oK R R
1° 4 % 3Rk % & (Integration by decomposition),
F@)=fi(@) +Foz) + - fo(z)
A

@ [fe)de= [1@)dot [fu) dvtor [Fio) 2,
o AR
& Jm

dz (sin® 2+ cos® 2) dz
SniTCORR T gin2 z cos? &

dz dz
il e .'c+/sin2 p tan g=-cot 2+C.

2" %4k B 3 (Integration by parts) Bu, B2z Z2EMK

i\l (o) =’ +vu,
k- uy= / w'dz + f vu'dz,
1] / uv'de=uy— / wdz
I ¥ 2 dm

2 /udvswv—f'v du.

RER udv ZHMI BB K vdu B iR I= [Vi-2tde; &
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Y=N1-22 Rk v=z,
J: (] I=2n/8=a? +fﬁ_w2.dz

NRERAR P=1-(1-2°) 0B

I=m\/_+/\/1 -I

-— 2
i 2T =2~/1—22 4arcsin z+C.
EE 2ROV THRR AV RER» Zo R EEF
/ w ™Mz =y = / %™y,
f w " Vdg= 40" — / "y B e,
/ u"Dy'dy =y" Vy— f ™y de,
e #AX

® _/ w™dg = qp® D —y'py™D Loy P ienies

+(— 1Dy (=1 [uyda,
ARu=sry™=e, BEH
/ 2" dr = " [a™ = ma™ 1 mm— 1)z B — creeee

+ (=)™ n(m=1)re08:22 4+ (= 1)"ml] +C.
8° 3 8B B kR ¥ 2 (Integration by substitution) 3 & 4
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[#e) =

fro=¢(0), M 8 @) EBEWH A LB ¢'¢), TEMdz=¢' (O dt T
fz) do=fLH()]P'(?) dz.
WA ERLE

[ ) do= [To016@ at.

EWRZHABMSAUGESBE—BRm RS R TRE
AUEEFRLOEHBZRATRHERESR A

I=/arc sin % de.
£y arcsin =t 8]l #=sin {, dv=cos { d¢, §l
I=/tcostdt,
BRI BGFH
I=tsin f.—/sintdt=tsint+eost+0;
BUOEBEBBERARER

I=gzaresin a:+'\/1—:z:‘2 +C.

I KB ERZRS

89 A ¥ & ¥ (Rational Functions).
Rz zHBER ETEE

- H(z)
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Blz), Pz), Q@), BB HZHA, M Pl@) ZX BB Q@) %. H =
BLHERAERER

- oy [HX2)
[1@ da= [B@) do+ [ o d
AR WAALTREBHKREARE BRI/ B2 ES A

PAz).
ST B

A MK
@G- Te-oi+BT

BrHEABEIMaeBRQUe) L — TR MWat+Bi BH — R
MERA RS

Adz M+ N
G-or * [ Gedrapps @=L =D

RE—EBHSAH

Ade_ _ Addz _ -4
w——_—_-&-—Alog[:o al; 52/‘(:z:—a)"‘ (m=D(@~a)P (m=>1).

HEuREERE B EMESM
z=at G, de=8dt

iz, &
1 Mo+ N+ MBt it
Bt @+ ’
REEHAE B
tdt dt
A+ a+a»

HEER>1EB
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tdt - 1 - B-2
(483m 2n—=1)1+ 22 An—1)[(z—~ap 4B =

MRa=18

- )2 ¢
—i—ffﬁ=}log(1+t’)=3‘;loggw——a37+ﬁ—_
SUDLERERZLESNE
I = / 1‘?: = arc tan f=arc ta.n—”—%‘—l,
7i’§ ’n>1s R‘j 'ﬁIg
o [dt _ [1+8—2 dt [ _tdt
I / a+ar a+Ar dt a+art J Q1+2p

RR—BA == R ARADRA

TS W S A
A+ -~ 1+ T 2An—~1)/ A+BT

RAER B3 E L= [ 08

_2n—3 1
L= Gy Inmt P CrS N (Tt

ESARARMNIZEGHERVERALGAEUR SR
a4(z2 -~ 3)

WJ* I= mdﬂ.
BARTZEHE TS A
_(@—1p-32241_, _ 827-1
fey= e -
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8x2—1 A B C A B’ (04
@ G- G-I G-I a=1"

Py Rl Rl e ) e
REABOBz-1=t,MBWBHBIBMKIZEBESREZ ¥
SEBREBE

) BHP=1_ 2460433 1,8 3.
B2+ BBFI12AF 62+ eeeer) 4P 82 8 *
W B WA=, B=§, 0=~%T0
822—1 1 3 3 A B o

@=1F 4@~1F 8@-1F 8G-D G+ @+iF 241
AeTZE AB,C,8iipEaXEEERLERXE2E ~,
BAEARABELABERERXAGRES, ) A'=8'=§, C'=i.

dw
R I“/d”+4 = 1)3+8/(a,—1)2 8/ 5=1

dz
4/(m+1)3+ 8/(a:+1)2 P o

O BEXEHOD,OFEER

1 8 3 A B ¢
-1 T =17~ Fe=D TnT*(T—T)f*a—ﬁW):

¢ RYGD R2=1FEHD -1 KRBT rz=1 R 4= ,ﬂﬂ!rmﬁ

+9(2) =

CEEEY PYCRVERT SIS LY EE§ PERE LTS

C=-f BATHBRG ABAEER O RZE
Pz 4a Agy

LLCIIPRE Ry ),

GBI Z BB WARN A 520 LWETHR S WRRZ B S
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BMImAARERE

3z z+1
Ty TF<IF 5 gloglii+c.

R RPTR AT SRR R R M,
HURRLBRUPELRNAIEREIBELZER ) 2

JTwmp—

# @)=L,
R 6y o™=t DAL 2. X F
J@) = (a,-gp(m]?)n

HPAB—SHAMTha=Flppr wpsy

Pl)ds _ _ 1 241\, {\2n-278
w1y =~z P (X =1pral,

B i P@) 2 K b e 2n-2, W P(2E]) -0 s 28
RS 5 R

90. %7 Xk 4% K& ¥: (Hermite’s method).
ERZHERERALLSEEHEIEN 2 AasR2
B RS EE MR RSE AT oS W EE K
ZREMBL/LDEZRBFHREECERETERRSWE.
REARKS ZHEEUSB ) =5 K Fo) R ¥a) 8 2
ERBESEAREREZSTE
(p(a;)=X1 ng Xaﬂ ...... Xp?,
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Xy Xy X BEERZSEARXABAERAE, B2 TH

RiESB X

Flx)_ A, A A
© EORD A5 LS

HPABRXERAEZSEREERARAVEREXR
YEomPAPRZ2EA B 2B -8R, NESETS
ZZHANAARB, E

BX4+AY =172
BREBTEH
BX + AX 2000 Xp=F(z),
F@) A B
L ) X XK

BFER D) EABRARX KB R XX B TR
3 o T B e B DR O)

------

MEREBESNRE W

Adz
[Y(=)®

ZHRAV)RE BB V@QEXPH ZETREFIEZA
EZSEHANBROCE

) BY+Of = 4;
_— /'Aﬁa:g /B‘p:;” 0¥ 4, Bd:v +f Ogbﬁx'

MEaNRITREER
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f == (n—1)¢-1 n—lf gr198

A d A, d
e '#"w: ~G=nwt [

4 B—2RAXEr>2, FFTUREARERS, ot @
#HREEYZHEBBLIE &40

Ad Q@)
.pf R(z)+ / 2 2 dz,

AP R BAERGL MO E—SHA RARETR K
AR (@) 5 R B 5 B S & 9(e) zzrm.ﬁ@(@
B4 0GR

A nTtv
z—a R (z—a):+B¥

ZEZMAESFERS A SREREAEORERE L
TEIEEEERIASB - AER NS RA
HeEAER s

b2¥+8z—~1
1= f(m=+3m+1)sd

EZSEBERESK
528 -3z =—1=62(z? +1)~(2*+ 32+ 1).

= [63(z2+ D) dz dz
5 o5 A 1 /(a:3+3:t;+1)‘ (z’+3a:+1)”

HR U=z, v=—z/@34+32+1, B> HZH

6z(a*+1) , + f
(o;*+3z+1)‘ (a;‘+3aa-x-1)2 (o:'+3z+1)"
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-
RALER @ I= syt

91 z 8 » “’”‘cgzﬁmmﬂz:ﬁﬁ

43
O[] ..., (S

EE (:Zifg) " (ZZIZ;) Z— 7B BB B m, B0, vy p
AEBRERSA
EETHBHRERRCBEUBARAEER OB 4

...... PERBEZRADHEE N

artb _ n
aa,-}-B

Bz 2=B2-0  gm A(B ’;‘;‘)ﬁ-ldt

mAaOuBs

Am Ar
ke o I -\t
e ~ba) /f(f_:p\’t ...... s £ p)mdt

A M R AR RARTLERB AR EE R

FHAR_E®

Jro v [i(e, [
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az+b
1t Z.
oA I=f (275 iz
228

fr x=18, de=68dt, fi
I= ./::::]l.t‘ dim [EEEEL g 0

t+1
ds
5 S _ {2 fem ]
=/tdt+ft ]+/(t 2+t-1)dt
= I_'.ﬁ __11..,]_'.3 1_
Bt +logjt+1|+ lt 3t +——t2 i+0.

92. z B ~Naltbrtec 2 EH B EHBZH S

®
@® JF )iz,
P B2 Ry ZHFHEH M
9) y=~"az2+bz+e.

ERTHRBEBEIAZE—-FEEHRZE S 402 R B N2
AR,y B—28 82 H BHE B

z=¢@), y=9).
B de=¢(t)dt,

[#a ) do= [80), g e
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AEGRMPURTZEREEBRAAEXNBEBRAR s,y Ut 2
HFEXZEEHROB RO, WaHBESTE H
VBCLE-EHAZEBAPHZ, M APRO)ZHE X
PRENMN B yBBAPZH ¢ 274 B B bR 4% 5 B &8E
STRABDES X EH.

im az?+bz+e=08H ZEHRae, B, BTN (0B 4 %E
£, T fir y=tz—a)
LBEDERABR P =aec-)c-NZHHFRR

Hr—aY=alz—a)z—LB)
EZHBEREBHEBZEHE(GG-), lF

z=B_#
z—a G°
BES
B-—# —a
10 = L =T
(10) £ —1._—-_—1-52_, Y 1——1—t2 b
a a

2 5 Bk 43 T IR 6=7t:1:——a BEABWMERARTEL2S

B 4% &
z—-8

T—a

EEATHRHRIAyBZ LW B EE 4 0ROV,
e

an =+ 6>
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12) y—~¢ =tx.
SEFBRar+tbo+c=0 B ER LA SOLRARME=

AR <ORNMEERBE—LURRUPTAR-BER

(asymptote) Z & B i &

(13) y=2va +i

WZNES - AN ERt ZAER

¢c—12
2%~ a —25"

=8 =t4Na
e wa % YTitYe

HE BERSIAREZE o=+ BEZHIXSP
& 2 T, 7 B¢ 1E F.

Bl ® —/(m+l)«/a,2+m+1
dh g =22 re+l B —EENHR E R
y=x+!
B BERPFMEBZR-B.RUIER
$2—-1 _—i-1
=i YR TIog
9=t +t—-1

--log +0.

—/(a:+1)'q t(t 2)
WUt WPz 2l t=y—s=VProtl-c K ANE

12—V fo41 +C.

1=1og[1 vz

log

~/z2+:v+1— l+0=
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LOARBEBEARRIFAGRESE N R R

7 /N/aa,2+2ba,+c

# a>0, B 7 &
~/¢m2—-i-2bm=~/7~/(m+_g_)2 L ao=b%

a?

T iR ge—5>0 s <0, &
az+b=ivac—b% T% ar+b={iV bi—ge,
EEXBHREILIETERE

93. o, Vazto B Namib T A BEK 2% S
Ea /f(w, ‘wr+b, Na'z+ b ) de;

TR+ REBREZAEE R
Sy az+b=2% BRESBE

ff( ﬁza— b, %, Jg(zz—b)+b’)%&@.

MBRERRB R VAZ+CO ERBZFEER 2T Y
itz E—BERLZ
EEFToXBEREEURERZRBETF 0

f= A+BVar+b+0O~va's+b + DVar+bovas+b
4;+BVar+b+CVa's+b +Di~vax+bva's+b”?

4B DEBeZ X AR ERABLEAHEN
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fm M+ N~as+b+ PVa'z+b +QV (az+b) (@ +b)
R

MNPQREBs+ZZHAHBREBERTANKS
f%l— dz, /%Vaw+b dz, /%Vu’m+b' dz,

/%-'\/(am+b) (@z+b).
REARBESHBAHE
VEFE
B 2 I= f1j~/m
T EZ

/"\/a,+3(1+~/—) =/'\/a:+ d +/ m(a:+3
fr 2+8=22, fi
3 22dz 242
/ dw= fz2—4 2”+10g -2

= —2Va i3+ 1ogv__"””'*'3+§

- 6t
1)2

~/ 2
R‘J / ﬂ‘(ﬁ+3 m=—18/@2-':—%.:].—)§.

RERFANBRBESABUES BHZ

R dm ”‘;3=z= e o= 1, dz=

94, i B W K ¥4, A 3l # (Abelian integral; unicursal

carves).
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R-REMEBH
14 F(z, y)=0,
EFRoYBoyZ—HBERER B ) ARy UK B
WOREZHENERHEEB Y, HHES
(15) / Rz, y) de
BERRAORUOZEER S

HR@y) BE—~EHIBIR—BREEE E Fe,
P=0EBE-FEHBHIRSESLEFEEHRZ®E &
EERERUKZNBETHEE - 2BR IZETEER

z=fut), . y=4H

MERBISPTABFRERZAS

16) [BL®, 6015
B S 1= %
(28 —22)%
Eo y=(w’—w’)‘} & yP=at—2?,
J: L] I=/'C'lg"2:)
ot =rfma? B4 B il 43 B fr y=to, 05
1 t

Q=

- Vi
Ly BEBIZHBXRESR

1= - o [



WEE W ENS 1

ep I:‘-3’~/’°_;1+0.

REHATEO BRAF TS MZ o XA ADRA
(=D0=2 g mm k2SR By B — 2 BRI,
B o Kefy Co B BT % Z o K i 2 IR — B n—2 % 2 W 40TH
BB O 2 3= D" G 30, E et a3 @
HEE ('n—l)z(n—2) 4n—8= (n—2)2(n+ D_q

WAk a2 %z — g 220D we o g kg w
BBl i Co, A BAT A
P(z, 5)+1Q(z, 9)=0,
£ 5 — 0% B U 8 Oy 50 Cs A mn—2) B3 A S B
B3 BB ¢ B
'2s+n;3='(n-1)(n—2)+n—"3=n(n-z)-i,

RABR—ERE BB EBZUE A RRAZSH
RZ—RFEAMG YN LN BERAYLESt ZHBE
£ 4.

Fn=2 W= TRASKWMAEBHE MR L =3,
=L TREXMRZBARURES - RUNELB
EEMIGAFERERE

an Pu(z, )+ bo(z, )=0,

(1) W27 G.Salmon.—Traité de geometrie analytique (courbes planes)
‘Bection II, p. 82.
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¢2 %——_%ﬁ'i&; bs %-—:Kﬁ:‘&:&ﬁﬁz Eﬁ y=iz
5B B AR Y — B HBLEE

Bt D)
{8 =Gy YT T wG D

FEo=4 Q-3 MAFAELRAIHRS A RERL
B ECAER—ESXBAEBESE SR —
=,

Bi. Bl % 19 % d & (Lemniscate)

) @ 4R =)
mz&&ﬁﬁuﬁﬁﬁﬁﬁiaﬁﬁmﬁurfzzﬁ
X24+Y?=08 Z=0= ﬁﬁ%izmﬁaﬁﬁﬁl%%Mm
points at infinity) Jl"ﬁ B AN m-—-ﬁfﬁ lﬁiﬁ ﬁk%ﬁ%
87 R b AR B U R — gmz= LT X
B3 T B 2 O T DA O 0 R 2 A B a@ﬁa
B R R E R A TR T R R R
#0412 B %

@0 R C)
(19):(20) " tz(fb - y)2 = az(aﬁ - y2)
ﬁ tz(fb y) az(m + y)
4 _a%(i2+a?) a?g(tz - az)
RE® TR Tyt 0 Y G

BERMTh—BMZE&EEZU y=0 L% &N



E LS T X 8 7 R u0

e £avVT=N - s
B “g= “1“3 N
HERAS I =(2), mTmsmaR

BE ﬁﬁ% ] (smgular poinis) B[ R %"Fﬁ R0

m~nm®%§ﬁ—wdﬁﬁ%®ﬂmemﬁﬂﬁé
2

9. “HA$S 2HS (Integrals of binomial differents

ials).

B B R A f o™{az +b)e dw
mnpE BH B
fr aw"ébtl'gn’ ,
B a4
P (%t) , dx=—};(%) ¢ dte
Rz ABEREN

[eropa

zwm1Wﬁﬁﬂm&zﬁﬁjwﬁ%amm%rma
p+g ﬁ&ﬂ,ﬁi PE .ﬁ‘J§

(14 tp= tP+4(1'” ) S,

i 6 = L e
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RZFORBEFRERRTBRZLTEAAFTR =8N
0BT R’
) pBEEY

%qﬁ&&mﬂﬁllﬁgﬂwmm“ﬁxm

Mzwnﬁg&wp+W”ﬁgu
3% 52 I 9 £k IS (Tchebichef?) f i, —H X | S T B4 =%
=0 &.

B R -/‘a:‘*«/l-l-'z;4

%%ﬂihw-L%ém%?@%mﬁﬁﬂﬂﬁ

I——/ t"‘"(1+t)} ——/ (1+t) T
¢

B li=i22 B

_ 1 -2z
Ll e L i s
4 = -1 ef a0 NMI1ta?
17 & I= =5 [do= —Sa0= 1%

Ul B RERZRS

ARENNEERRAERS 2 AR TRE XS
B RESE wEBEZH

f R(e*)er dz, f R(log 2)—= dz / R(arc tan x) i + —
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R #—74 1 H ¥, B 1K 5 & 7=t logz=t, arc tan z=1, ¥ E1 /L
BABBRZBASREERLR BB EZAER 2

96. sinzMcoszZ A BE R Z# 4.
RE ff(sil} , cos z) dz,

f#sing ooz —H BEBHtang =t B2z fr

1-# _ 2d¢
e T 1ee

Eﬂ‘fﬁ'ﬂﬁfdﬁﬁ’é?tZﬁﬂiﬁﬁ‘-@ﬂtﬁ?ﬂﬁﬁﬁﬁﬁ?;ﬁﬁ?ﬂ
HERE RBHFEEE M A 8 HE

) /e GOS#z;ﬁ‘ﬁﬁiﬁﬂuf:gcosxﬁ =cos @ ifii sin = B,
CETEYLEDORS S VL ESEY £ 5T T

sin =1,

sin a=—"—"— CO8_& = ——0p

2t
142

WA Lfes et 2 A BEAE L R U R B R coe
B, M Bsinz Z—4 HEH M REn)
J=R(sin z)cos z.

2 f de=R(t) dt.

). HEfBeinz 2 HEHE S RoBBBELSEBTKR
8) 5 W fircos o=t 4k 2,06 B R k1 .

$). ETHRESsinz S —sing, f Hcwr B ~cosz2Ti S R
B aEfDr AN 4



180 W OEE B AW

stanz=i,
ft Z. & Y coszians K sinw, A f 38 B coar & tanz 2 — HH;
KEF Hcose M. 2L ERcos?2 AWM B tenas 2z —F

B fdo= R(tanz) dm==R(t)1+t2
H-’B( , dz"
LI [ s [l

3 5B ¥ A tari%ﬁt, A

/dt=loglt] +0=1log

smm ta,n—~l +0.

R B Botroh

" de
COR &

=log ltan ——+ ]+C’

B2 =R _/cosﬂm+a gin? 2’
B BT A B eno=t B

o df .
1+at®*

|
Fa>0 A T =i_.a,rc tan(Vat) +C =j—‘-7i\_arc tan(v @ tan z)+C;

# a<<0, 8 I— i 1og(g\i+j’_?:.
-@

1 1+~/—a tan z,
¢
Vs qg( 1-~i—gtan'z -

Za=0, @l I=tanz+C.
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97. sin™zcos*z 2 8 4.
%ﬁﬁﬁ@#?@ﬁ%*ﬁ&* ﬂ}
1°) %m=2p+1mpﬁif=§;ft, R'Jﬁi'coswﬂ 2

f sin™ 2 cos® # dz= f (1—-t2)1’¢"dt
2) FHao=2p+LiH pﬁ E%, H'J ﬁsmm-t,ﬁ-
[sin™ 5 cost g dw= [ i1 ~pgat.
8) HEmtn=-2pTp B iﬁg B4, Bl fiy tan z=¢, B cotz =1,

/ sin™ 2 cos® z dw= / ™) It = / w?(L+u2)ridy..

&) Fa=0,m=—2p+1), Al & tan£=t,

e LT AFRERL L0 2dg.
[ %5 O T (” ) e

E’Ei@wﬁﬁﬁ&z‘:iﬁﬁiﬁ:éﬁﬁ; )
B) min=0(nHEBEIMHSLBRE

[tone pdam L8 [ 000

T T+

ESTHEEnABEERBLS BHERRESF 2
— & B
LUBAX BETH

;Imar [@in";z cos" o dos {:s,in"!‘-‘ 2{cos” z.sing dg)
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BRSBTS BNE

o sin"tzcos™ s m—1 [ . .., b3 . 3
(21) Ios pour w1/ finm @ cos % dz,
P 1-sin?z & cos?z, B 5 A K

gin®!geogt g, m—1

(22) Im, = m+n m+nIm-2, ne
i 22,7 13

_sin"Hzcos™ e m=1 [ g, g
23) I, » preer w1/ e cos" e dz;

s omt1 n—1 -1

XR@RBEnNBn+2 RO BE B o+2WREEE S
mzaBaX

S, 25 ntl g | 2
(25) Iw 8= g - 7::(15 mq: _:I. Im+=, ny

gin"tl g cos"l 2z, m 2
(26) Im’ 2= 'n,-:ls ;:-_r;- Im, 242

& m,m 78 36 BB, 2 5K (22),(20),(26),(26) 7T ¥ 4 HE P B4
SHEERA-IROR LERREASRLRB RS RZ
M4

T m R S48 R B, 2 2 (21),(29) 75 3K 0 18

98. —ZHAP)M " cosarFsinar ZH/E 2 K5
BPO)BnK N ESERIRE 2 EBARLE
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@) [ P)e dam| Po)= 1P @)+ HP (@)= i (=10

1 ,m7e’*
=P ]7‘_+0.

R &

(28) / P(z)cos azdz = [P(x) - %P"(a:) +-§.;P“’ (@) --»-----]Siz“”

TPy m L Py L PP () — o |08 02
+[E-P (@)~ P @+ P @) ] 242 40
. L pray g Lpregpn o LG Jsinazy
(29) / P(m)mnamda,—[——aP(a,)+—a§P (@) 4 P (@ v |20

_[ P@)-—%P"(m) +%P“’ (@) _“___"_Jéozaw +C
FHARERZESSEAPYZ2ESB L

1l #m /a;ﬁcosa:da:=(m2—2)sin 2422 cos +C.

99, 2, g%, enencos ag, sin 0z 32 % W 2 2 B 5

Bl 7%
(30) / P(3, €97 e, cO8 0, sin az) dz.
B KRAR
cos ax= em_lz__@, gin ay = @:2_;;1::,
{t. cos az, sin ax B 8 B ® I

Ip= [ zPetdz
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ZHMARBAERRER
BP. ZPHARGHRAIER IS HEABAR
MRZHARS

f € cos bz dz, / ¢** sin bw da,

HBPEERZ.EEE
d(e** cos bx) = ¢**(a cos bx—b sin bx) dz,
d(e*® sin bx) = e¥(b cos bx+a sin be) dz;
A bd(e*? sin bz) +ad(e** cos bz)= (a2 + b*)es cos bz dz,
ad(e® sin bx)=bd(e* cos bw) = (a?+ b%)es sin be dw.

BzER

31) / 9% cos b do = %(q sin;a:l-b ;z cos bx) +0,
£gi s o = &**(a sin bx—b cos b2)
(32 / e gin brdz g +0.
®E ®HS

/ E(z, log z) d=, / E(z, arc sin %) dz, / (=, arc cos ) do
WS LA, REAKXW®
logz=1z, aresin =g, arccosr=gz
&2z 5 fm I= /(arc gin )2 de =/zzcos 2dz

=(23~2) sin 2+2 2 cos z+0C
=z(are sin )22 2+ 2(arc sin £)vV 1—22+C.
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W @8R AZM &

®EMS [f@dn B EFEAKSERFEL—ER
BrEAEH (elem;nt;a.ry functions) # 2, & — & ﬁﬁgﬁ
BREARTSHEHRBIAGN —FHEHR /o 2B 44
FAEFRAEMAEAEY H R EEA D — 0 ERE
BABELBHRFRES TLBRL FETH LR
.2 5 4 2 B 4 2 1 4t (reduction). 2 B 1 T K % Z.

100. 5 B ™% 5 K Bf 3% 04 @ ™5 & (Elliptic integrals and hy-
perelliptic integrals).
BXBRBAR2ZeZ—~ B3 RARES VB2 B VX
Z—HBEETRRKS

(33) J[f(z,~/3?)dx.

FXASARERSAR VLR I/ REHARES T
R X 2 RERR 4 50 05 5 1 5 % 8 05 [ B 2

EATERXRAEREXES —Eike, ITEEK
(@—a) BB AE A —= BRI T & -0 2R3
AT R & -0 B ¥ &6

EEERX X B2AEATUAE KB RREE 28

B 2p—-1 R
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B o ay, Gayeey Gy BE Z AR,
VX =A@ = G )@ty (B —ag).

fEB R B

& VX = h/%(th—az +%) ....... (Gx—az,,+—%—)

= o AL = o)+ 1[0 =+ 1]

METHFIZZHEKXNB2p-1KXUTRZUEF

Jra~Dria= [f(a+l, IvT) %= o0, vTa
$ B R~T 24 % E B 9 5 4k B

101. 5% 3% i [ o £ 2 i L.
EEH B2

B—% s RVZZ2—2ERXERTHE M+NVE,

XFPMANBsZEBAMsoAVIZ A BEY R 2

: NE) a M+NVX
CE-Xi2 f@,~VX)= _—P+Q~/—

% P _ M+ NVZYP-@VX) A+BVX
g z, VX, PP—QiX ¢ s

A,B,Gﬁﬁ2§ﬁﬂ-%%ﬁﬂﬁﬁ
[1a,~ZX)az= [ —g—dz+ f gvr dz.
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ERERBez—HAERKARAM & [PV dam
6 [ D .

DEBozEER.
RENAEERS BN AR ARARBERT =
BREZEGZ—ME

. de
@5) J=3 72 vz

m B E— B E
E-% ARHES

In= [am de

RZHRRESERX

1
(36) %m" X) = hat I X+ Mj§ Ezi%;fi
RPLBEEBEREREAESERIZRE NGO R
AEZAFB— nth-l RSERXK 7Y BZHREKBTR
BE R X= Agtn e Ayt =1 o oo

é- _%,mk X’ + hz”-l X = AD(’;‘“ + h)x""‘""’ & R een

T Lnckh % 5 I A7 2 (56) R T 4

wn-i-h-l mﬂ‘”l-z x
V5 SIS RNV &

&,y
(E(aza/f) a
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&, By M 1S SE WU 050, R B SE 2 B A
X =alyp1 + BLagsoz b+ M.

B Lono 1y B Tninoes TnneaierrrTy 32 B B (AE20).
£ h=0,1, 2y B gt M 40 Taog, Ty Tnszorer 57 03 Tiioy 12_3-,
-------- LEZBE SRS ITRE R R e—1: LyweToy
AME)E =KL

A—/.('t,—a)l
Bz REEX

a7 x NI —;—fm—-a)X’-—hX
6D dm((a, —a ) ] 2z —a)~ x k (o= )+ = (—altivx

APRIELABFIFRE—2 RS HKX @), TEAE
$(0)= (@) + (o= ) @)+ + 2= G (0)
#HaeFE X Z AR, Bl §la)=0. £
G = %(a: ~)X'—hX, ¢a)=—hX(a).

RAUZFeHEXZHRACNATE B

4af ~vX #(a) ¢'(a) ()
@5 da;[(a: —a)'!] @—a) VX + w—ay~X + +;—%

V) B 2B AR >+l R EERBERS L

= oM @) ko
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AR 2R EH KD Syl BT &8 MBI
AHISe). MR TR URLBL RIZER L ELEIZ
EREHER L Eo R X 2R BERFIATLEBRASA
REBAL

&8 a8 X 28R I H0)=0, & Fo)%0.

(@)= —%—X’ +—%(a;— )X —hX’,

$@)=(5-1) X
Wi 5—h0 3 (Xt R R 4 B 48) X@%0 4.

REG)HR Tk
1.,
i[«/f]= @, IFD L
drl(z—aPl (z—a)~vX  (z—a)-IvX NX
RB S B L= F @i
FEBHEHEAERAIZEEERIERT RS IE
ht1=n).
RERBPERA =L 2o TR Ty, e BHSHT

THEEARNEcEIZHBBISTTLEBRESL
BRZ R am2pt] NS [ f VD)do T 4 88 3 9
TH1EBRE S

dz I,= zdz - o3P~z

89 I= 75 VG Lpy= Vo
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ﬁ(‘g’:a)=f'(?_‘_%—)x—\7—j‘x—-
Ko R BXZ2REREMR NIz, ) W H Iy Ly, Loy
#z
HE BEREALOEHESIRITE2BHZXWERH
AT EHEFABEELRZENGTRBESE—~EESHER
4> (pseudo-hyperelliptic integral) =% {5 f#§ Bl # 4 (pseudo-elliptic

integral).

102. i [ B 4 2 8 k.
ARBEHES ERABZEEE2BAEXBEEXN
BERZEBEHESE XA EEAERR L

(40) Ia"/ < Il /-ﬂ: Ji= f‘(‘m—_%f

BEEBRREAE~BE 8 e = 8 i E S
ptic integrales ‘of first kind, second kind and third kind).
FEXBEARWEBHFR R AR —BoeHTH
y=1/(c- ) BABFEF BRI TERETZIHEKTYE=S
Wﬂ-@ﬂxﬁﬁﬁ#§ﬁf,ﬂtﬁ%%)\ﬁﬁﬂﬁfﬁ_ﬂﬁ*ﬁ}ﬁ.
EST UM ERZ ok
ERXBESFXUARAFXREW
X= Aot + B2 +C




BHE REWS 9

ERKMLZESB

" P(x)
Q)VX d,

PRQB2ZHHERLU Q-2 KBS/ RTIHH 2L T.H
BESEND

B(z?®) +aF(® | - dfc :
G(2%) ~ At B+ C’

E F,GE B2 2% HK. arat=y,

/535 2/G(N£@gy, s1f___Fwdy
N~y (dy2+By+0) Q(y)V A2+ By+C
FRBEoRATHEAEREZE WA NESHEHS,
T A ISP W EY J
AEXBEENAXNTH2EBEER KL =X
R Z B
X=(ax?+2bz+ o)(a's?+ 202+ ¢'),
RIZFEEPEZRFHRESTR).EXZHR e 8,4, 8
EERUBEEARA-RBAE—RAXEFRE
BEHBRIUEHRE—-HERAZRRESTETHA—-F M
MENBRERUBEERPZIBRTEEIBRI4E
R R
19 srab —ba'=0.%
X=%’(az2+_26x+ c)(aa:2+2b:c —;—“T'f'

Mry=z+bla, B A
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’ [ 62 c' b’
“n Xead (g +5 =) (945 G)
E—R5E
2°) #ab'—ba'X0. 4

MeBEBNR

~NX =(~5y7|]:1—)2~/ Lary+1)2+2b(y+ DAy + 1)+ oy + 1) 6" Ay + g2+ ]

EENLESEA Ry B RESURETSHRER Y
rEFBARER

g A+ bA+ p)+e=0,

e AN+ p)+e' =0
ab'—bo' 0% B W B0 1 h TR B R B B N 2 T e —
SHRFBABANR LS I WS NI R WE

ca’ —ac’ v b’ —ab’,
=

A'*-‘u'=ab'—6o;” A ab’—ba"”

BARLBESHNMYETOSE

A=(ca’ ~ac')?—4(b¢’ — cb Y ab' —ba")=0.
*KAa=0,7%

6224 2bz+c=0, @22+ 2b'04¢"=0
ZHBRAAARZIEF BRI EF,BRAE R 2 iRa,
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BBHRXZHR A
A=a%Ha-a)a~BXB-aXB~B).
BN REShkE a%keld,f BRAMAES E
ot AR BB B 69 5 B4R B (42,
3) VE =GP T
KRERBETBE—BEFRAhgnd B ERRE
RNXBEFNENRXSEETAH

P(z) B 1@)
@ [omar @ [48 vy

P, ByZ2H a"‘,ﬁé-,%}{ﬁﬁyzazzﬁyzﬂ—z- iz, & 7 B
RETHBE—-=XKR

HE MUER@W@ amBEREZ L EFARE SR
PRETZSAXAEALERREHIEREURE
ERBE AR AN AR ZARTEAMME
BRZSARNESThe =L GABRARZ A8
Pk Bz

Bl. RERS

/'\/a,“+1

VEMABRNBRERALESHGRBRSTRRET 25
HRXBFEBRZERA
WPy ZRBEEREFELERNBRRT/LO+D A
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HBRF_EEEY b K UNEH
28+ 1= (2241)%— 2% = (22 42V 2 +1)(a2—2V 2 +1).

~+B
fr z y+1

WRERS
(ay+BP+~ 2 (ay+ By +D+@+17%
(ay+BY=~2(ay+B)y+D+(y+1)
ZRAPRYZEHRBOERES
2¢8+~2 (a+8)+2=0,
203—~/2 (a+B)+2=0;
W 5 a+B8=0, af=-L
EFRa=l,B=-1HZ
-1 ¥ 2y

p=¥d "=

+ 1’ o= ————(y + 1)20

EAHRIRERR

2/ _ _dy —
[3°2+~ 2)+2~~2][4%(2—~ 2)+2+~V 2]
BRky=z80

y=~'7, dy=2 9L
ok fvz[(2+~f2‘)+2—«/?d§[z(z—v§)+_2+«/?]
AERFRZE.
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103. ) K 8 [B 8 £ & 7% (Legendre’s normal forms).
PREABABEMSSABM IR AELSER
XBEESRRHhZh
45) X =(1—~a?)(1~ k22?).
BB B H B (@ +rXgyt ) A R g<0, r>0,
7<0,7>0 1 ) % L>L i y=o ~L 4oz B
PeL: L GAARORIZM BBHRELERERS 28

(modulus)

mEEATHHEEASASRTARBERAR S

zde mzdm
“6) f ~X' VX' f (x—a-) VX

BERERETHBSH AR ok =L,UE_HRBE

1 t
7/ ~(@A—=t) 1=k
My mEELHERERZ
BE
o2 dz 11-2 : 1P
~NA=-2)A-kzhH «/(1—x2)(1 )

_1 _1 /‘«/(1 oy &
% «/(1-9;2)(1 y ) ~i—=Z

dz

OHEMETLBAL R ETEHI
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zdz

X ./(z—a)'vr(l—mz)(l—lc"’aﬁ) -/(a:z—az)\/(l-wz)(l—kzwz)

/' ade

* ) =L~ Y- Tty
RKEBE—-BHI2ThHELEEXRZHE_HIH TR
m”"l/G’,TfﬁE‘ﬁn

1 /' dz
(A4 ma)V(1—22)(1 = Fz?)

o %ﬁﬁﬁ‘ﬁsﬁﬁbmiﬂ:ﬁ?ﬁﬁﬁ

f /' oy d
va—xz)(l—iczxz) NI—g

47)
dz
1+ma)V({A—2*) A~ F?)’
BRRXRBYREZE~_ZBiHKEK

Xty z=sin {l B B

do T=Fanl$
[ty [V PR,

(48)

/ 32
(1+m sin? $)V1—F2 gin? ¢’

104. XBRIEZHE.
EXBRZBERESfoVI) B RV ZEBEE N,
NEZ @S

/ 'z, VT d
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ERRCN:E T3 h & FR L RN SaRiA- 2 £ 4
BEMALFTRBESBAE R 0X 2 WHEM

dz dz
1
o /v av*+2bx+¢ R = (z—a)~ a2+ 205+ ¢

frotlay ML WA

5=fJ

ay2+ c—

REBBERABESA/RMERA

:/——-log(y+ J 2+ b ) B «/1- =are sin af:,— o

-l

KR A _J"fr?fw-a= ) dm B

Si= f «/a(ac+1)2+2bt (@i+1) +ci?
B kR I [

105. 4 B 5
BRRALERBARS

mz b (%)
(49) /eQwﬁ%

Psaqmzz:aa,mﬁ-—ﬁm.%ﬁg‘(—g 5B 5 % 0
RABRToBEAZMK
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I= fareme do, R T,= (?g’%)—p da.

BALWUEAERRZ B J, M4 Z oKk BH5
REBAH

./ (m—u)v Tp= 1 (w—a)ﬂ-l p—l./.(m—a)l'-1
%%%'Ip 'f‘tﬁ%-!, ﬁm;ﬁ%%:}:m’ﬁ% Jp, P R Jz,ﬂs

B J; B= [ ds

EETHRn-0=t4LJ,
- ema-ﬂ o e _Gf
lefcdt o [

RULERUOZHAETUELAERRGBRER

%' iE
% fir é=z, R
(50) f KT

log 2
385 4 B 3 B 5§ 4 (logarithmic integral)

2 B
1. X TFTRA2RS:
dz dz
@ [ireors ® [ore s

() farcsm M%, (@ fa:ta.n’zdz
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1-fsin z x’arc tan:cdz
@ [ijomied n [

2 RAABEHZIRD

[k @AdDdz  fade
@@= S +z+)” (x’+1)3’

% mwA JES e an @)
Bz RBEN RS, R MK %W R 8K 2,

— 22+ 6{a-1)2+9a-+8
T AEB D= e A tare a) e+ 6 TED’

a*mgﬁﬁMNPQ&

@)= —P ;;(Q )

ﬂﬁPﬁﬁﬁlﬁiﬁéE*ﬂﬁfﬂ@dx’ BidZ o RS R B R (Licence,
Lille, 19003
8. X

dz 2
@ [y © [F s

dz dz
® [rmrrmrvem @ Samie
6 RMP [ydnsRyMARABMEZ—
g2y =0,
(@~ ~ay(2y+8) =0,
xzy’—xy(x+y)+w2-y2=0

Z. R#R»% fldf =

./ ,J (1_3;2)3

8. flp o= UG+ PR T R L AR
(p+g+DIp, ¢=t2 1+ 1) +plpy; g
(P=DI-p, ¢=t"1=2Hg=p) L ps1,e
ERMRAASEBZHOAALAR



200 BEsE R B S W

o= de - dx

9. 4b1 In"f(}i.'.l)m J"—f(_———azz Tt
10. Ra R

f sin™ 1z cos(n+1)z ax=§i£"_-’¢n£0_8_ﬂ+g,

f sin" 1z sin(n-1)z dz= sin®z :in nz .o,

f cos™ 1z cos(nd- 1)z dx:fﬂ":—hﬁ +C,

[eos L sin(a+1)z dz= -i’ﬂ?"—:M+c.

11, 4 W L= / tan™z d.
12, AVNAARREREB A ZHREBURAS
Si=a2
I+
7 .___l'-:?z—_
13. REHARS T Sy el

14. R YK VP=ac WA 5

I= é.:_f dx
bd2 J2(zta)(z+e)
THERXEHRZ
15, 4 XAV BHEERD

/' R(z) de
(1 428) +ba(l +28) + c2(A+2%) +-d73

E)R—F L EH¥
16. ARV EL2ME—~HERBUR%
fJ:h(zdzlz" ‘R/-‘_‘—_‘igﬁ-r“
P+a) (-0 o = (@2} (5= y)*
GOERVBY KB

/‘ dz
VOA~D (A -FD



£ E =

E B &

I ERAZEE KUERRER

EMFPZEREDSUB S L EEhBRTANZ.F
SHEHMI/BRAFRBZERLASV I ELRAT. Y
THERARE KRiemann) E R L EXRXMB 20,8 H
ZRMTHERE R K YR L

106. B SHAs
W f@) 5 B 7 (a, ) 1 P2 — B %, 4 8 B 5. | a<<b,
Wi LN A ok K5 BB 2 — A3 B 3y, g, any B @, 0) B
ABHRSB @G,z BRZE MR RXRBI@OERKRB
Wz B B R E R A

S=Z M(wi—a:4)=% M; 8,
(179 & Te=q, w.‘b).
8-207&{(55!-&7{-1?"2%8{.
EH@H—ROBMBELZHEMKS e, i §>0 Hnd f&)
R@, b)) ZES N E M=n ™ 5 LS Kk mb—a), fiKE

SE—ERLRNBAREF BRI, THEEI=I. KE%
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, R
HEB-RABMETRZIAMBS, s B & RF

& K o8 B 5'<S.
BERRHEAN XX EESEMG )0

@y By Bgyrrereery Tnogy b,

BEESZ W
@y By, By eermreee s Bha By, Bh_geereees s @ b1y B'h—gereossen, @03, B,
NESHBEZEABRNEAS A cERERNAKT
BAZKRAMBEER AX=SRoZs. E® My,m, KX B
F) 72 (0, ) 1 52 5 16 5, Mo, m's 1B B0 78 (0, /5) BY yomvioer, M
BEEC2)BEN B R A G 2B SR
Mi(2'y—a)+ M'o(@'y—2"y) Fooreee + Mn(z1—25-1),

i B 8 <My, 45 2 B 2K B (2, %) 2 35 £ SMyma—uy), 1
2T RIS F W% o=s
 BREECBREARZBOIRS BN BMBRER
RREAZCEAGE—BALNEBEN 82 —E 5
REFILCERMAME N

=S8, o=S,

I=S, o=,

RE>0 W B <8, s<8, W & &

106. % B 4 15 (Darboux) & H.
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BRI AU E S=0i—o- R E, S Rk KM H
Il W

RSBz IGEBEMBRSZERNTH MBS

By <Ay eee <M1 <D
BB S<I+ o 4 RAR
Gy =G, Q3= Gyyeere, b—a,
FERZ—EH), E—F55H
@ = Lyl <L <Teeesseer <y 1 Tn=b

Bra-soa,<p;SSBEREAMBRETEES2HZ2E, 1
S<I+e.
REAXAEF A RaeaidE @b NS ELES 8RR
B B BERMEAMNY NE S=S, =5 Bz 8<I
+5. RRS-§ Z— kR

£ (g, ) S AR B R A 0, Gy 0y Z— BB ER A
ZEBRESRBp-1B BT H

S—= 8= Mwi g, :)(2:—ing)
— Mz:_g, ar)ae—2ig)— Mlaz, 2:)(x:i—az)],

Rep U, 2V R @D R @ RHAZER S8E&ec2
FH @) BHSHHEHB| /@ EGHORBAZEFNES
B S-S<2p-DHn; BEW X

(1) 2 % 12 R M moire sur les fonctions discontinues (Annales de 'Ecole
normale, 1875) WA F R X ZE RS LB NUREF L ERERT .
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S~ 8 =S[M @15 — M @4-1,02) ] (@p—Fs_y)

+2[M (@, %) — M (ar,%) ] (@;—an)
B REXE

S<I+3+2(p—I)Hy

# 0 <gpopm M S<I+e, MHAKE.
K ZEBIBS@ @b 1525 % 5 (upper
integraD i I’ B K & # 5 (lower integral), 4 2 dy 44 5%

[Crwae m [rade

# 2.

107. F[ 74 & B (Integrable functions),

R Gh) MLrER (@ ERI-TNEREERET
B2 B,

EETEEEO R GH MATHENXS—sSUS
B BB 2 0 438 S—a>I—I" 4, 58 B 5 5 7 % o 1 3% Sk o

LASGERETRE BRoB/OESEIFN
BREEZ—KBAE S~s=Ob-0 o HXNGERLEAT
AGOBEARE EEREENAZRES AR £

BB @ = 5o, B 3 S—s 3 A F e,
IL AEPERETHE SUREE/ D 22 81
(8,518 2 ) B NESEH
F (@ =F @) =f@) v =f @n. ) S D),
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S= > flz)b,
sm 3 f(2i )8
HEERSE AR, M
S—s<nLf(5)~F(a)]s

it 2 R A 1<y gy B S-s<e R,

0L @ ayayewan Ba RO 2 — 17 3 it B% M B % f)
7E (8, 02), (@, @), (0,) 7. 45 5 10 25 T B 6, 80 75 (a,0) 95 28
A% ERASESAEH @ o) UELXRERIMKZ
ZS-s HARE NHR (0,0 28 Y R AR E

IV. #— RN AT S B 27 2% 1
BN RN ENER Y, AR IR A RER
ERNERBETESE B REAE-ER IS0 Z—
o B, 4 45 PO B 2 IR 0 2 M Y g RIS —s o C B
BRMZESBEAAR S REXBRE R EEHTA
TE A A S—s M BWZ WA SR 5 BB S—s<t BHE
ZHERRGORRA - ER 2z AB BN ELRET
E

V. £ f() 5 7 E M Rl Cf(e) 4R, C BN B K
i E 3% 6.

VI 2 fi(2) 8 £(2) = B % 8 T M KA K M £i) +5y()
KR #8680 LckXBREHRRRARRN 2L
B4 Z 8 58 5—omS—s4 51
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BRHANSZERBEBETHEE ATU_ERNERRZ

4.
VI, T HEE2REETRE =% %’z’.ﬁ(w) R folz)

B E; B My mi, M, m's, Moy m's, 28 fil), Ful®), B Fu@) X Folw) =
BB (2 o) Z B E R, X 8,858,658, BEXRGH 2
—HBREAZNENEAEH WSUYM: R n'Znao's Bz
L M= S M i~ mem = MM =) m (M= my).
REXA
M= m” SMM— ')+ M (M~ my),
HRAMNBHORLDEGHRZER U o-v BEFS
AMBEFAERM 2, B
S" =g"<M(S — &)+ M(S—5s).
RS~ R E.
4% i) RF) 2 8 B £ BENE T 0 8% KO,
# fi@)+0, @+, B B E WA
L fi(@) + Oy 1L o) + 2] = fi@) fo(®) + O1 fo(®) + Co fi(2).
B R fi(@)f) 8 T
SALEEEE TRE A fef, BETHER UL
fifarmm fp 2B BRE BT HER

e ——

108. 3 & £ (Definite integrals)
RIDBEGHDAZTHEEE ARSKRs2ARL G
RESRAEHRFZAEBB O E@ORHNZERIH
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*z
[1@ e
RESEEPEARNTRSSUBEREZS WS

(a, 6) = Gy Dy, Tayrorereey Bympy Byroereees s Tayb
i 2 45 A B 0 Coiesy ) B 4 T — B £ B 701 B
2 5 (€%
ERANASRMEERETREN BB s UISE
RESENBEHE S Z — I ¥ (clement).

EE—BEREIFEE ML TRBELEEL—K
BB, WK

T=X[ f (w;_l) +4:1%

W [ F00) do B MR B 57 8 TN B 4 (8] <o W
|G |<€, T € 58 ¢ 4 B35 B % W 9 8 A, B R e A

|2 j@on— [ f@) as

<€,

e 7- [ 5@ de=[3f@Du— [ £ do]+ 3T

& B lT— / ? @) de {<s+a(b—a)
%,
B, REB S= st Lot R B2
a1
:S',.=—1—2 L

L
1
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B B ()= e TR D (O, 1) T 22 5% R 41 45 20 W 1O

(-2, 2), B S 3 B B
Zf (:-1) 83
=1

TSR nr>oBURZESTBR
1 dz
S=/o. 142

109. WS 28 &
HWRae<h, S BBV Bo, Mlo—2- SWEPRE RAWHE;
BzSRsuiriks &

/a ’ f@) de= — /b * (z) de.

2 L-bf(w) dw=[°f(a:) ds+/cbf(a;) de.

EHE N ReRIMEAXBARBE R Z b RaR ek,
MRABEER@OABTHE HXF A E

[ 1@ do= [ @) du+t [ 5wy o
= [ fio) ds- [ o) ta
BHEZH
[ 1@ o= [ 5@ do+ [*£0) dat ot [F0) 2
B % f(a)= 49(2)+ BY(a); T 4 R B 5 7 %, 5
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l * #(z) dw=A / "$(z) do+B f "Wz) de.
HBZREETHZMEFR

110. 5% — vb & 2 5% (First law of the mean).
B 262 B K A S(0), () = H MK R (6, 5) S T B
#, 38 F@=$) & a<t, A [ f@) do Z4E—ToH E RS M
[dwdaztng kB2

[ 1@ do= [ 4(x) de.

E_HEBRAEHEEBENKERIBELRATH F@)=900);
HRI<e, MEZXREXE K M.

SRERBMAS ZEUB f(@)0), T o) RF —EZ 8
ERha<bh¢@>0BZ. WU m B S (6,0) ZHERNE
FER

n=f()=M
% mP(@)= f(@)p(@)=H ¢(x),
W EZA
m f " $(z) do= [ * 2)p(2) do=M / *6(2) dz.
RES
@ ]{ 'gf?(a;)qi(z) dom=p /c. bgb(m) de.

CRARURmBZ—-BRERBE—FHAR
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B34 % a0, b T LR 6(0) A B fo) B S,

®) [ @) as=1) ["$(@) da.

RUBZERI=1L Wik ERA [ dombo. TP 2
R 48
® [ 1@ da=-a)e)

111, & = v {f 2 5% (Second law of the mean).
¥ & (Bonnet) 1% 3 T 5| & 2.

Hi B T IS 5l (Abel’s Lemma).  #r &, &ypuee, &, B — 17 B R
ZE B ¥ v w4y BT HEBEAK B R p+1 E; #
ik G

Bo™ Uy, 817 Ugt Ug,rereree s Sp= gt oty e by
BAR_EBAHEBY, WK
S=Equg+Eq Uy o esoveens +&,u,
Ir iR A&, R BE, M.
BEATER
o™= 8g, Uy = S1 == g, ereee Uy = Sy == 8,1,
i

S=8(Eg—E&y) +5,(E; —Ep) Frereveene +8p1(Epy —E,) + 5,8,
e EG—Ey, Eg—E e s Sget— » BEZEES E, 2 X s 8y
B URARAER
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B<A(E =& HE — Eg b F By €y +E ) = AE,,
Fl 3 A S<Bs,

B A% 8B ) R $0) B = BB B P S EBE,
HE-BoBEIRRMENRA LKA I= [ [@60)d
EEEE

%) flai-1) (-1
2B B By o B SE) B (e 1) 2 6 1 B 0 V6 FOBCA R

T=3 8, $(o-Db
! = g -
HXEBETHEER

Tt <A M= mIBi

HRFUMEFRESBTRIZABFOBEMB =y
(aom 22 B 0 1 2 M R O — B 4B 0 — o 2
AR AR

8= (@~ Z-1) / (o) da.

%y
%5 8 de), b))y B—HEERPIZER XcB@ DM
LE—BERS [JO@BRB 2 ERER K ERARB
ERBARcHMEORZEHREANBEE KT AH

% T A7 Ad(o) R Boa) 2 WA 2 R
™ [ @)@ da=g(a) [fa)ds  (a<i<D)
EEWZPHAR



212 B E AR SN

FEBI)BREY Bite ROMFER E, M & &)
= B(0)+¢(2), T B Y(z) BN B IE &5 B W 49 T H

[ 1@ ¥y dz=[$(a)~ 4] | Fta) .
REBEHEZAR
[ @) da= 10 da+ (SN [F@) da,

®
® [ 1006) da=do) [ @) do+d(0) [ @) .
1 6@ BB E B, A EM 24 R

112. )5 B85 %% (Primitive functions).
REESTRESUEFI2HE2 BRI B2 —
BacARTEMOBLRBBY, IS/ BURZER M E
AT &
Flg)= / ) dt.
REXE [fORFOBRB 2 ERERTBR /@5

91 58, {1 Fo) Bl f() %5 42 B, B 78 2
Pa+h)~F@= [~ 1) ds

BREAROF
Flo+H)=F(@)=hf(@),
EM e Ro+h i, BB R B £O B /@) BB AW FG
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Y f(e) B W E = U 8.
3 i B B f(z) 28 88 82 o 0 I — % Ot Flo) @& 2.
REAEHSREERS B ZWNE 0

[7@ da= [ 7@) a0,
K 32, % i i — ¥ % F@), 3 7 %

/,. (@) do= F(z)+C.
RECRAZLBEREE N o=0 BZ. RN C=-Fa, R 2
&
® [ 7@ do= F@)-~F@)=[F@)]. -
EREMPZEERR

HBL ARO) SR BURTEENARFES
B, T4 4% 2 B RB R f0)= s 1B

SRZABRBRANIARRAERTM AR WESE
fh.

BB ROABALEHRZHERHERLRLM,
M s % 2L R AL AR )= % O)F

Ygde
a 1+$2

AR -HELZEMARIEESEZE. AREBEBTY

m are tan b—are tan a.




2%‘.4 B S H B 4 H

ZERAR

Fa)= /1+z’
B2 EREENRMAER M Ns=08F. %5 U arctans
%———E+ Mz UE_—ERAFARZREELE R

=0 RBFMEATE

b de _ [P dv _ [° d=
s 1422 1422 o 1422

=arc tan d=arctan a,

Hare tan 2 4 —1;- : +% i)
7] 32 7 8

fvffwzarcsinb—aresinc.
ApedbZEA4R-1R +1Fsﬂ,jtarcsinﬁ—12r—ﬁ+%zm.
II. EMAZEZTER

113. Z5 [ 75 = 2 (Area of a curve).
BREABRIREHERERIU ST ERTER
BRZEHRTHSBEEREZLL SR EIE L —8
ﬁﬁﬁ%&%%ﬁi@ﬁﬁﬁﬁﬁzgﬁﬁ&.ﬁﬁEiﬁ
RRBFNBAIRKENZTEBRCRZERSTEHS
RAAREEABR—BD, BDH—HHTPBT RE:
1L A—ZHRARDAEN ZBE L HHE HAHRE
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ADZREFAEZAREN
GPRADZ—SBR P RERDZ-2 A4
RRHRTE W R P, pE WEE A0 R A BEAE
RATHoREE~BRABARHASA £ A=A, WD
#H—T B BB AR K (5K quarabl) MU A EA R D
IERBERASARESEOZE %
HDBBTRFESAHNEERENE RBADY
BB P A ARDZ A BB EoEERLE
A—~a h B E.
BEGEYBREHERT O LEKES HA-a>4-4"
BHEXAEDETRATMYAZERS UBTH=S
BRPpBEA-AA—acFIRE MZEHENTRZ 0T
B D B T 7 5 5,0 A T B H 3k AR O & R Bk R
RSy —% 3R A
EALAACEZEBBRTRABADZ-BRAARD2~
B2 % b
BOZ—BUBRDA BB MFDERD A
Dy 35 Dy R Dy 55 713k 7 3,00 D 75 A,
BB -4 D M—&RDydaBR
B AR P A ERRD, ZHER Ap R AR
EHEBRERENDEMNa, <A W Z 4L+A4>A R A
— A <( A ~a)+ (A=), T Ai—ay R Ay—as T A B N Z BB,
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KA=A. TBFER ato<d<i+hL A D ZERER D
RD,BE2MRE2EDRD B E WD Ik RXT4H
EDRD,ZANEHRIRENRZEBRE LD, KRL
BD,BTESE G hLNBEAEH G oD, EREDER
D, %z

BRZLED IR GERR ETSSRBETR
HZBIARE NDBTRFXARHEARERESI RS
ARZAEE

114. ZFm ik &
ESHUMIFTERZBARATTMNZBERZUEERS
BB RFE
EMNERERR & f(2)R(0) A58 8T h—B
i ABR 2 (H12). BEE YR a<d, I 7 (6,0 B f@)>0, K
B D3 adBb R B i K E B W AT
= Y <y Ly rree y
L 1<Ty=b
& (a,0) W% 19 W Aoy B M, BB
(@) IR (Ta-ry ) B 2 BB DR
H R REBEE 1
weamem'sy R v MM, B E G ax
B UBREER HEAR
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ERDZ—S BB HRENEAE D LS 2% KEN
e K B

8= Em(ay— T¢-1),

S X M2~ %)
SZHRERS ZIERMS, B D BT RF K WRE K £
B A [ Fo)do B2 1 kT3 B a<h, F@)>0. 4% R BB —

HEEARMUAB ERETE [fodRzERARRE
m¥k: % a<h, >0 MBERDE R oz 2 Led B2 AR
RES Ho<b, FGO<ODER N ReAZA5,BE oz T, N
W& Xite>h IR ER R AR R/ 28 AR EHE

MERBIBHRZRD U AAmBBmd & 2, Am,B R
AmB BRPR AR = ;&

U Az A B Roy

#7547 2 B — 4K B 45 o A d
RR— B B = 00) Rys= T,

0:(z) 1tk K B Am,B R A'maB' = A s

B Z2HFBRBRADE AnBbad m

W Am,BbeA i 2 &E. = 0 a b X
BETRFEZTRDFR # 1B &

mEERR
RO W KOT
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R ZE
25 9 0 R Wh 9k IE 26 T % 0 45, B0 2 Bl sin 0 5 1 A5 5B
PVEREFEEN WE L RZ% DG 04B % 2.
Wp=f@)BABRZ F B R, 04 ROB SR o, Ma=F
EZESRESENZ
IE — 55 38 W AR AB 3R Y
—EL A BN o ROZH
@, ,(f)z’ ..... f"wl—l Efﬁ Z%&
% AOB £3 7 /b 53; #r OM; R
OMyyy 25 =48 451 45,3 B B
m?‘ﬂ”ﬂl\ﬁfﬁfﬁ-ﬂ@l’} 3 5 -
R B f(@)f (0, 0y,) 7 H # o1
ZEBARBARETERESES A1, — o OMN, — i
ONMy MEARARDRL-SRBHREAREHED
Bz—SBB EEAYURE

—%—2&'25111 (1= ), R —;—Ep{'"’sin (@441 =),
CEPEYNITEL S B RS -SE 20
wp
%Epclz(l ~ &) (w41 — @),
& B (=) —BEBRF RUDIDZEHEHER

1 9
an 4=1"pia.
2,



BEhRE E W 5 219

lpdonBi Mz E R TR
EE Ry=/@ k(b Mhdik ACCBHZ (R 15); O
5 — [ B % 2 & A 3t 40ACC Bba 1R 2 T B, W S 7

A= l "f(@) do+ f Iif(:v)da: y
=/‘:bf(m)da:.
ERneMESHABRBEIE A !
i) '.C
Fo)= () d ;
§ faf@') 7 a ¢ X b
FARed R M BB 2R % 15 B

AWM BeZBHBHRAR(DBERZEY @) BRBRE

REMBNCNES
Flo+R)=F(o)= [ @) domhfc+OR).  (0<h<l)

mi BT 5y 5 E R R B Fo+0) B fo~0) B R .

YEFOYELE L EE L SEOLYSOIE
B
115. i £ 55 = & (Length of & curvilinear arc).
BBz —~RAB(FI6). HAZTBRRREER P, P,
........ ,P'_l % 5[;, m‘f .ﬂg ﬁﬁ A-Pxpz""""-Pu-1B- % .ﬁiﬁ ﬁ ZE { f{:
o AREERNERET R, NESHHARBSTE
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£ % (8 X recufiable) fii Ll s 5 Z B

H &
HHRABFEX
(A2) z= f(t), v=0(), z=Y(¢) &
ZARARBZEKRE 0, b /0 X
EH & Y
# 1), ¢, v@) B’ (@) A % 16 W

BB UAEAIFAYWBNABR BT EE K.
Wepyou B P M E R B Z M IR P B33
ZER

Ci= N (=213 + (Ys=912)%+ (20— 2s-1)%
BhEAXTHFE

Oi= (b=t )V F U7 + U ) + P77,
ToTisTd Bi- MM 2ZEE ~tia P2 E HER
A=~ FATYF (7)) + 7Y = f2tiy) + 6 H ) + Vi y)

= ——E—f '(Ti) + f (ti—l)][ f’ (Ti) f(t{—l)_l e cerseeen
N FHE)+ ) )+ FA )+ )+ ttc—x)

ZRBETESIMER

@l + 1f (-0 | =V F(r) oo FN )T e
it
o L 1) -
N FHTY T wereeens N FH_g) o voveeens =1,

U<
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|AIZS = F G| + | $ )= )| + W ED)—P )]
% PO, 80,00 B 8 A B R B — E B, Bty
W EREREBEIRS RZ|Al<e, REBETH

Ci= (=t )V ﬁ(tifl) + (b)) F YN bir) + &,
EHENPRE T fh—t —HBRBBZHRE L=30,
YT
(19) s= [ NPT ETOF D i
BB
MBETBB2ZEMRO UL, WA

& NFOFEDFIED.
mAARX
%)) ds?=da®+dy?+d23,
Bk BEHAEMERAR
z=rcosy. y=rsiny, 2=z,
F B ditdlr BB d?2+ Wl P, HAR(DB A
(15) ds= dr2+41%d Y+ dz?,
XA EREENER RA6
r=psin g zw= pcos @
MARW)RE
{18) ds?=d p*+p*d 62+ p? sin? § dyY2.
ES EEASBRFEEBAERE
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R ML, T3 T 0 R oy 2 0 AR I oty B B 55 7
1= [ NFTOT T dt
BhEAR

8= (t,—1o)V FAO) +¥'X60) +¥0)
OOt Rty BN W MM 5% O

e=(t— o)V FAT) + %) +PAT)
LT ERFEARGARLE oW F R TAELEREZ
SERKETHIRERAL)SIO) RVO=ZERZHFES

R o B4R A
8= 0<8(51 - tg),

C &
& 1-7<~/.—f’2(0)+¢'2(6)+¢’2(9)'

EUMEBBES SN LEBRFWEFRBHBZ
1-Zane onne
#. R 8 H AR (cycloid)
z=Ru—siny) gy= R(I_—cos )
ZREBEREF
ds=~dz?+dy? = a~v/ (1 —cos )% +sinu du.

2,5
ds=2g sin%du.

MERBE -G 2R RAQPvH OB E2n, [ H
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8= -/o 2T2a sin —g—dﬁ = M[-coslé—}:' = 8a.

116. H®% (Jordan) K % .
xﬁmmmﬁjgﬁz@#ﬁﬁﬁmmm#ﬁxm.
EBEEAME AL ARk R —Y
THRRZENST RS R EDOEE DL 2 e
ol ﬁht
BRFBRODFEMR W AB STEEE AT O
S0 1(8), S0) 58 U(0) 7% (o, B) 71 B 55 88 1y I B3 B B
£2: 73 3 1 AB il 8258 22 ¥ 4% AP, Py Pa B R B B
1= 3V [T~ Fle-D P 0= P+ W — )T
A =t 0 i n> o B 1A — E R, MR B 11,8 B 2| )
— Fo-) | <1, 7 40 7C6) 45 B 88 06 B 28 () 3 9CO) T 48 e B
S b
O ARBAAEXRETSESY
IS 0= fen) | 43180~ hCtn) | 4590 ~¥Ct0)
BR/OSORVOBABERN— DB RRZEIR—
Ak A AXEREESFRACER L ZEBARE
EW 40 RIS SR EERERS 5T H— G5
=Gy <Og e Gp= b

EHERETRZENKR S BB E R
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o 0<t) <bg oo <ltfy=b
ERMbt—t, EARERD @i 2 X AR a—a, ga—ayee,
b BEB P ZRAE S I BEFERSHAZE RE
Wae R tEBKBERFANS —F, Mol REENSHR
BLETESIRADEZI>-o S UHESBRT 28
RIEZBIZ—BTHRARBR—SABZ BRBRZ
G t) B Fa, i il e R, “8RZ.I B
2REEE p-1 B LOVERERESE TR A2 S, E
it <nZEW c
TG = F) P ) — Pl Pt A p=T)"

BT = U<, T U>e—5 8 R s—I<s, B 5 5B,

117. £\ & .
RERBER[FANEENAE-RABRIEZANRR L
EE—RNBSRZERAR—ZABRZES £—5B A 2
EsBESRBRALAZMZNBERAEMBL SR M EF
WRZENRULEUT 2R BB ZERR,Mi@e,B78
MT 52 o3, 0y, 02 T K 2Z 3, Al &

cosa _cosB_cos Y & 1 -il
dz dy dz ~dz?+dytdzt ds”

HOERRZERE T Ror f—4 5,5 £ W R A
R ERER 4B s NE 2B A0 5 A
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EKKIE% #%%a&mﬂ LX)

an cesa-gf, cos Bﬂ%, cos =%§‘
8. @EzRE.

RERE MM LEBHE RO R C, R R KRR
B AR A4, ¥ —EW:R
s= A, sg= 4,3, Um L, 0= (MM, M), 6= (MM, MiTY), T £
3k 6, 63, ds, dsy,de B Z — B 4B.

W,y e B oy nlk R
ﬁMEMZﬁZE,a By &
MT mﬁ@ﬁﬁh& A, a,
Buns MT, & NE

Be=(z— 21+ (y—yo2+(z =27 o T

HER £ 17w

13l = (2= 2,)(dz = d2y) + (y = 91 )(dy = dgy) + (2 = 2, )(d2 = d2y).
BAKXAD T B 4E

dl= (%cos-a&y

— Yt o B =R g
7 cos B+ T cos'y)ds

+(m1—g;‘ eqsa+§lll_—zcos B+ 211— 2 cos 'x)dsg

[

@m_l.wl,gl-l-g,, 2‘221 B MMz R R LN ds 2Z 6% B 48 —cosé.

5 5B oy 32 46 AR —cos 6. B A B4R
(18) dl= ~dscos §—ds, cos fy.
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B Graves) 8. R ERF ESRENZ _—HE. Xk
AR L—EPSlAREZ_UHRPMRAPNANEPES
R E kB, % % PM+PN-UN F 8.

el
s= AM, &= AN, o= AP,
!=MP, U'=NP.

X & 4y 0= (PN, PT) £/5, il |y

BEAEm@PMPD SR

T RERARADF
dl=—ds4d o cosg,

dl'=ds’ ~d o cos 6; # B @
A8 7m
A +1)=d(s' —s)=d HON,
BN B3 2k BB
F 29 &:

WK (Chasles) e 3. BR—HE E AFEN -2 NHR

H @ ARy~ PEBAS YR LM
Bl =41 PM K& PN 1A E, §l AM—~ AN=PM-PN

1. EXKAZKE

EHABEHIOHEEARR 2, NFE L REER S
REBUEZAXRRZEBE
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119. W BB ¥ B .

% fx) B (@) 7 (o, b) 1 2 4 BR T B0 & fr o= (1), Wi &k 1°
Rt HeBT LRMA —F 1 b o i HMED; 2, o) R
(a, B) 1 7 3 B A2-B Q) W D] 1 (2, 8) 1 5 3% B, i &
S&HBEXR
(19) [r@ o= [roore

BRIZER

70 t ,
o= [ S@ds B ®0= [ 80105

BEXA

AP SO
3 95 U B B0 B BOR BB R, A

AT = FSEIFO.
RUWFROZER BB ARI=c_XHBFTRAER
=BE®
20) [ @i [ia0To0) d
SIDES

R R OE B 0 B, S0 B 0 8, T 0] R 5G)

L (o 8) B L A7 < s 8902 MO W 3 0 5 19) 9 3 3. 8%
B 2T 5 (0, 8) 7 B IR TALUE 454 1 7 — 38 2 00 G 5T ¢
ARBBERLRERECNENEZ—RMT B~
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W7 2 B 2 X

$(r' =E) e ,
oy T /, Fig()1'e) dt

EREBEMFTMNSAR EH 0 BRI EMREF A
WA 19 2 %8 8L X dm 22, e 73 2 X (20), 9F Ep(19).

EH RIROHIOH BB ME Roft 2 — i #1E,
ESEABEZEET N A LAATHAERZER AT

[:ldw.%zﬁ s it [ 5% A 2 2 (19), 18
f da:=— v_dt=o

HERERTA KBEHMRAN d01=—2—*s/Tdt B, 7e 4R 5% BT ok 3
BEZHL R -~ 1BEUZRILEERERLESE
MVEHMEtEEAEHsH -1 BEOR ik 18
FEOREZABRENR

3. ——e
adz= ——2-\/ t dt.

FARKZ,2H0BEIR (N ABFTLWHABIE ER
dz-+-§-~/?dt.
REERZEES
1. 0 1 3 f18 —o.
[ [ [oom = [vrass [ Sutams

./‘)‘lv—t'dt=[2t%"-2.,



BER &N 2 229.

10. BHpRWB
&")”E:mm%(a:b)wﬁﬁﬁ:ﬂ’ﬁﬁaﬁ'”'w:ﬂ}%
4 N R

(uv) = wv' 4 vu’

ZHWEREESE

.[ b(u'v)'do:= l bm)'&w+ /¢ b'uu' de
%

(21) /“ i dv= [uv]:— [ *v du,
EBERSURVRIRBAER
B B 2 A U, W e, uFD) R o o e, o0FD) R R B u R
VoERZEREK HHA R
22) / i+ D m [0 =001 492
+ (+1yuo | +(=1rH .bu("“)'odz.
121, FERAA
HRARTEARE) Aus G2, RoB /@R L&
[y 5 Darinn Gy s O
+ (b= 2z)* =1 fO=D ()4 e +n1(b—w)f(w)-i?n!‘f(z)]::"

MEH
@) fO)=@+ 70 5@+ + o £ )

+ 57 [ FOE b~y da.
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% FO+D(2) 7 (a, b) B 5 M 53 2 & (0 —2) 7 K M A 2 8%
BpEAX

[0+ D)@ ~ayda= f0+0() [@-ayds

=L by s g (a<t<h),

DZRA@R)U/BFRAXIEEEHARE.

122. ¥ K % 78 & (Legendre’s polynomials).
Bz ZaRLER

1
&9 Xn= o Lnn G

BEVRSAR S THELRO) RN HEZ RS
L BUBREEZ— 2185, H %K 8B =n [l

1 .
/ P Xy do=0.

& 21y

B o=E-D+ AF
o =2+ 1)@ =127, v = 22(n+ Dn(a? = 1)-1[(22 = 1) + 20, oreeeme
HRAYUZEWHEAERKS-LER 2=l BB REE
AXQ2) WY E
I EZ,FEF B+l REZEXBAR

/ flUFdx= 0,

MUBERE S22 EBRX N FEPESEAEGARE
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—-'ﬁ:’ﬁﬂﬁ'
/_ IIU(E-& X,,,) dz =0,
SENEF-AX 4 B RAUVETREBZ—0 XA, R
HERIF-AX, MEEH
/_ :'1 Urdz= [ ;“(F-x X2 dz=0,

BEBZMABESE,EVFH
F=\ X5
ABR—B BRI RE.
IL g o 4
(25) / 'l”x,.x,, dz=0. (nZp).

# I % % 5% X, B B B 4% 8 8 IE % 8 (Orthagonal),

123. sin™z 8 cos™z (0,%—) LR H R AR
(Wallis formulsa).

fir
(26) I,= f *sinms do,
nBEENLABIRRER

I.= [— sin™1z cos x]z: +(m=- 1 '/o ?sin’“‘za} cos?z dz;

Y 1—gin%z {8 cos’x, B 1% B 1% H
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Ip=(m—Igp—~(m—1)In,
m—1 ;
En Im=T m-2"
REEZ2WEFBERR Z:

1), m=2n+1.

Loy = ) : _7: 1 Iy,  Iony= 2::_ 1 Tyagyromeeene - ‘3—1'1-

HZz&

) 2.4.6----1.‘.2", Il.

Izn-!-1=3.5.7 ........ (2n+1)

gL} I= /o'g'sin zdz= [— cos w]ij’_‘ily‘
Z2HFERRX

5 P R, P
= 3+ 204100 oo -
@n Tonty fo sin®"He dy = e @n+l)

2°). m=2n.

.Izn'—" 27;; 1I LS I 2n=2 =u22

REEEL=-7 ABAR

z 185 meeseres ©2n—1)
= 2n, - - —_
(28) Ion /0. sin®z d 2-4:Gweelpy 9

Bieosms ZARXRER. B o=Toy, WA

/O' gcos'":z: dz= — é oain"y dy= /o Esin"y dy -
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M) =K WA

T _1885wm(2rm1)2041) |
I}l"‘l 2'2'4‘4'00-"".2".2“

EMBANBR O oBUIBERESSEAR

i
2.

Tge> Izn+1> Izu+2)
i lim L, _ lm 2n+2=1
n=3% Iu.‘.g l'b")°°2n +1 -
HREBELZEAR
T 22 4 4 2n 2n
(29) 2 13 T %=1 Intl

IV. BEZRARRKRAAZEEL S

120, BRZRA
ESRGGERREMRs TERZBRRABE 2 M
B FTTEERBMAESERRTEERRS Z 1B
W LAEAEMERZ -HAERTEERRS
w:
(30) T @) =ug(@) +uy(2) o voreen  Up(2) Uiy (B) e voonee
E—HHARGCHE 2SR KAHERKABEMERE
Be BETR—-EERNEZNED
| By(2)] = | tns1(2) -ty ) - voes | <E.
#G0)R
F @) = 14g(2) Aty (2) 4 v () &+ R,
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aE B’ n= [ b’“ﬁ(ﬁ) dz, Q1A

@D [5@ da= okttt [ R(a) dn

+m
BRER [F@)de RBBS oW 0+ 18 2 ZER 0=V

=0
R PRCOT S ENT T YN PYFOLE F-
F, Bp
(32) /o ltf(ca) dz= ./., bug(a;)da:-l- l bul(a;)da:+ -------- + .[ l,u,,(:z;)d:z:+-m----
i B3 B 2k 8.
BEERATREMRXE-AHER (o) KB —B
Sl A

[ *f(z) do= lim [ / *#(z, n) da:],

B
(33) / T lim £, n)]dx=li__1_r:° [ / "z, m) da:],
MERESRRERR T %48

Bfan) BHF BRI NIAXGC)TRE AR
Sz, n)=n.~.e-”",‘
ﬁ'ﬁma=1,b=%§%}Z.)‘?{élbbf(w)=li—1-1;[nwe-"=’1=0. BRXZzAEE

BETAABNER "~

lim (A.lnze"f”d”) .,nliI: (_ﬁ:”_"f)1= ﬁm(l— e—n) _ _;_

n=w0 2 0 n=o
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WL EAR
6"‘1 z 22 -1
T =] +§T +..3_!.+ seoreens .}.._F Feosorcers
FEBBRECRIRDAE—BURATNERREALABR
HREBESIRAZH
R, R? Rr-1
Ltgrtgp et +

ZHEHELANESR > EMNENEEAOEsRMAMA

2gs =] z 1 a2 12
-/o. p dz T+2§f+ +;~n—!+ .

72 HE
z=gcosf y=bsing
zAREREWRS
g=dg :«/1-— ¢? cos? g+ df,
ﬁ‘ﬁ"ﬁ"‘g“_—es

7
$=4a_/0 ~1— & sin ¢+ do,

X2 BHMERSZR cARLERE-HERTETS
FRU—EREXEBRZBESFEL-BRERAE
ERMEBETRE—ZEMRER S’ o ZHBE N ROR
IBE_HAAATH
Vl—-m-=1——§—c’sin2¢—2:-_lze4ginf(ﬁ_.......



236 w S g B 50

_ 135w (20— —3) 420
DB Gresreees %%

AR WA RN AR

1+ 1201 g 4185 (2n-—3) g

siniﬂ q)— sesereen

9.4 [ -
zmﬁa%ﬁ—ﬁ&ﬁﬁmwzﬁﬁﬁ&&

n = 3Beenseree 2n—-1 =
/ sin® (ﬁ d¢ 2 Goerssecen 29 g G
Z2H
1 3 5
(39 f VI=Asing dg = { i G Lt
- 1.3.5....... (2’12—3)3 _ P }
[ - ](2“ De .

HeEMUMMMEDERT —HEZME

125. ZEMAZEEMREBY L

TEARERATHBRER S BT/ B EAMBE.
ERREERB EERBE RIS EZSTARS
2% #m integrators, planimeters £ U B B/ 2 LM 2 ERE
EFB MEFSNNEEREBSARN A RBARARY
HEFREEHRAE THECHALAEBUIAESA

7R e
a&*%&ﬁzﬁﬁﬁjﬁ@mum

G-z, <a;1“<........ <z, .__1<n;; = b,
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TR By=Ff@) EMUBS R ERE LY A M, o Y, ,,
B. % 8 % % B 3 35,50 97 48 AM, MBS £ 5 AR R
EETONRTZERENE RS 226 0
@5  (—a)d (a)-; RACY) (23— 2) S(zy) ;' f (‘f’z) +

126. 3% & ¥: (Interpolation).

B® R R
©) y= F(#)
Un BBESR
03] gy H(2) = gt a2+ L2 coesiens +a,a"
W4 (P) BB () 2 atl B Ay Ay, A, Hooh 4, 81 4, 4,
& B.
B (@or 90, @1y )wemwes (R ) BHE B ZH NS HR
$(z) g 3 & (Lagrange) § & & X # X 1w
¢(x) = ?!oXo + inr"l' ........ + y‘_&. o eevereee 4 y‘Xm
=
DO o) i et Y C e P8 s C 2t )
(@i= ) oo (= Ta)(@s = Tgp ) vorrers (= W)
B—n RS ER, R %t Ty T G S HB SRR
BRuSRLESREL

[ do= > %, a0
i=0

RERRMAZEEAMRERERNS
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(36) I,= f "X, dz
- b (25— g )resesese (g_m‘_l)(x_m‘_n) ....... (x-%_), iz
a (g =g )rverrees (‘56—9’:-1)@’:—“7;4-1) """"" (% —2,)
B R ST RACoRE (0) I 5B Z A B B oy
Zy-1 'E W’ * Hj-

127, 7 4% K B: (Cotes method).
REBEGPESEFTYIREBRAEABRERRLE—-BRBY
BHREE—~RERIVEEEZR AR
Zo=a+(b—a)f,, Ti=a+(b—a)fr, y Tp=a-+(b—a)d,
Bo; Oryy O BHOB E1Z — 78D, Ay
z=a+(b—a)
@) [ ) da=G—a)hget st )

Hp

Y Gty e Gl 0 Uil 72 st Gt 9}
@8) & /'; (5-"‘90)"‘"‘“(49;—9:-1)(9;:;{-1-1) """" (Bs-n) at

HEE @) T ESESE LS GHE - R, 66
-------- GHERBZRALOERIDEBR

MERDADBHEZHE M FRa=2, 0 BKO
=0,0=3. =1 KA ZHEME

@9) I=22 %yt 4y 4y0),
EHMn=3, HRB
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(40) I=82 %+ 3y, + 39,40,
R n=d, )

128. F b # K 3: (Simpson’s méthod).
FRES @GBS A ERBRXBE R BN &G
BRREMAG =20 REBIEBZ-ZEE[BMES
HZMABHRRHIZMEEZR Yooy ZHBRR

e T 1 ¥
()

42) I= "“)[(yo+4y1+:t/1)+(y1+4yz+yz)+'-J

-Q.___)

[yo+ 201+ 29zt + 201 + Y+ 4Y 1+ 4y 2+ o +494]

1, BRBTEBERRALARER Do BZR
(@ n R - n .-...._____n_._-,

2 BEEEREE o0, Bl AHR2RRZE LR

RAM KRB MBER >0 BFZ R

3 B~HMMKABY y=f) B FBR, L, BoBZEERXBa, b
SR @) BrEDTREMKREDT L ZHREZ N KB K (ArithmetiF
mean). MR B Rn>o iy i@l £ M.
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4 ¥—-DZEBIBrEATRARINZABZNEINTH
i ZB.

5 AMEZ—MEHn M EEHE= ﬁ}?ﬂ&:’.’.ﬁﬁlﬁ = R
MEZREBEBEFTHEZR

6

2P(sin z) Pd(sin 2)
/n‘ 1+cosZ e / 1-kcos?z da.

2. Rz BRAXRKEHR
1+ L4 pbomdb hm Ol = L O 4 5O o111 "
8. RIQADBEGYAZ-TREK KRR K&K (Schwarz)
AER

([roa)s[rae f o,

arsRgvrlsennasny
FEETEBRE [ f@+oTa Ba, 2z~ M= %R Ul 2.
. BH#E

o sinzdr

0 J1-Zacos otat
RE BB R TR &R,

10. @ry=,,— Utk BHkH

2( z)

—f+1 A-a3 o
-1 (a....vc)m-l
Wi R & Iny In-1, In-2 R 5 — 3 #% (Linear) | £5 2 R 1y,

U RAECTFHEHRCO; FEFERXRYRATT I ) R, N
BaniBo¥EEREBa=rcte, n=py+tey L 5,0 - B Cu
REA=HBEZERAF

s =o-pst-as’.



RIim E ¥ B 241

12. R # 4 38 P=2p2 & K 5t B2 4R (evolute)

B 4 B 2 R ® FvE
13, R i y=vT-ZPtarccosz Rzl R2=-1E M H BEHZ &R
5 I
14, ERy=BIVENT ZHAERS WARBE R % %Zﬂ’
224-3y2=6y. s %=Z—;§—j—§"
15. RERA+y-cy=0Z B AZHR & %’
16. B R H#8
z=a(l+cos?) sin?,
z=a 8in? cog ¢
Z R

- 4a[arc cos%.;../‘z" _%].
12 RRAFGREMZER

4+ —ar=salyl: & 6a
18. REMBDS+5=1 20 KA R =G+ & =/ 25525 2 W,
19, RHMMELKAFES S M) B2 BB s=vi-a?

£t Catenary.
20 BERDZ-WHOGAXEER-BHDBERBEZOR
MT RBMRACRNTRezAZEHBEER

@
T4 AE) gt






B X B
ERMABEZH®E
HZEBorBEZ R
L KBRS

MEFRER () BAERERF Rab S E8E %k
REBRTURBRTKS 2 E%E %K
129, 4% 55 7% £ (Infinite integrals).
%ﬂmﬁ%ﬂ@@ﬁﬁ%%bmﬁxﬁﬁﬁ£me
Bobrto BH—ER UEABEERS—E8KS,
mu[?ww%zﬁﬁﬁAW%%%%[ﬁwmmm
/abf(w)dz E—-BEBZEH B RSB K (convergent). I

2% [f@isRor-o BE—ER N [ fo)do%k 2

R av—e & brio BHERNBEERS [ @

ERBS@) 2—FEBNESHRIFTERT.BERA
B A
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o I=M

n A>T, B 72 >+ 0 B 3170, B 2 kR A N B8R E R A

f*"’iff,_l_
o 2 =L

AENLAORALEBR o MEERIEER D A=1
BB EFR.ES

@D -/a'bdx LF a%..x); A>0 H A—-1=0.

bdz
/; ;—=10g b=loga

.

130, i g e 5.
# [Ferie BYEE BHARFERERE, 5 —
EABMKGERER SIS EBRER
@ ]/ﬁ,”}@)dw
I BEBYAEE
[i@as= [ jw dn- [ @,

EYs"ERBALGUBESFFEOIRAZHREANBEI A2,
YR S>I>X B4 2 ETRYE <&
2 BUEBSEEE RO E—ERB WD

<&

. LI a1 . atg . a4-1
Sy= / Faydz= [ fadot /..J‘”)d” + [Fiwyda,

agn-1
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@t

» ain a4t
»S’W—Sn=[ f.z;dw—-/ﬂ f(z)dm=[+{;;)da

R Aaetrn>X, [

l at+BEp

A J(m}dw ] <&, & l Saip—Sa | <&.

RERHKRKERESSHF—RS
AWMARern ZE—BRETH

| [rovis=s|=| s + | [ o

# XK MR Eatn>X, bR AR BES T <4, WAR
Bz <€ W KRR

B 3 B fk ¥ (Absolute convergence). /; Tf (@) |dz B &
w0 [Foe B ER > H
| [7@ye| =15 4o

B EA [Ford BB BN B BH R KL ES
B4 o 0 8 3 B IR0 R R B

131, 4 B £k % 2 2 A
EERACREETARRTEF S EEESSH
Bz, EHBRGN BN EREEEERK:
I M #¥ % B (Comparison test). & |f(2)]|=¢(2), Wi
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] o]
$o)B—EWBE [ b@deB B sk [ fords 5EH K

28 B8 9150 A f“j%{idmmﬁmk, i)
sin o

—_—— & .—1—-
~oghpl

23

MESD [ % 5 kb

I £ E @ BB Mo BEREBEH
2, 5l

1 AL 5 [ Fiords 8 % b

%) BNSL 3 8 5 o> X W Flo) A % BB A o 5 I k.
BRI RYMBI ) EX, +0) I ZEFRE
FUNEE—-PHEIXFT
®) f “2M() do= [ “o-Mda, (ne<u<M).

BB ATEEEERESSESL M [ de K T
[a ol i B R B B B SR 2 NS, R e =
NS TR TY T TP T e e

4 3 ASL T R o ok S @) 4652 BH0 m R M8 AR

REOREEER [ o do GREE AL E AT BHOR
2% 2
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P ORI e g B o)=L, KA

AR LT A=2 iR [ DL g, R B v b 0 AW
m= -1, M=1, A=1 f.

MR EL TR ERNSES— W DS
R oo B H R — B 1550, B 1), A>1 5, B 4 5 bk 2),
A<l B 25 B B A B, M8 R L R .

=P (z)
Bl fo B ABBGD B [ goads B W

Pz) #Q(z) E & E =R

. ERE—bEARX HFed M THREGE U
FEAXBHABZLT R R A)=900@), HRESBHE —
HE KRB X, ER>XE, ¢(2) B EEBPD)ERERZ

" L "f@ da=p / ) do (#">2'>X)

PBARBE [VOGERB N ERERTA D

[T n s

V. EAE =B E2 R &R K %E N (Chartier’s test). &
f@=¢n)Y@), s EARBEIFEY >4 B, $(z) 2
EEHBRSFABSHEARR " >d>X, MA

“) ‘/;q‘)"w)lﬁ(m) d:vslpm:’)_/: ¢ (z)dz @'<é<z")
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RBE b =0, K& 7, 2" W@ x| [ ®@de | & 4 1
Z=P 40 z?
—Eﬁ.mlhitkﬁﬁﬁé%ﬂﬁ_[+f(w)dwﬁ&ﬂt-xiﬁsﬁ

/jcb(a:)dm=/f¢(m)da:—/j¢(m) dz,

CE R PED
IR ICEETS 1 P4 P X 3. 2.8.0°8 1

%00 | [O@ds | a0 K bR — B A

[ovwis 5w e 5% 2 & E .
Bl [ ER2 g Wi (a) =sin g, (@) =, T 2 B

l /zsina:d:v [ <2,
1]

&N 4n 3 B BBk
V. kEREE EERS 2R SR RRERK
ARTERBANE.

I= /n *“’Si;},” dz, (O<n=1)

£ 51 5198 32, i 8 =" 0 X 2% sy 8 0 9080 8 oo i T 52
A8 3 Y £ 0, 7, 2, e 5, E B B 1 £ B 2

B Gy Gyy Gpyeeees y Gy Bl o MiFEEEERENHE

ME. I=ao—a1+a2; ........ +(—1)Paﬂ+ ........
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L}

® 1 N

RELBRRAEERN 2 EERBRTL

(o+1)*

| sm:v |sinz | " sing
/,,., =), rre

#?*

L [(p|+8ill;f-l]-w]” < !;”liz)l“ A o<ty X Oy < ’pﬂ‘)”
oo BEREENREER RS KEEZRS TR

REFRSR y=F BR s Bz EBWEHL L 8
ST B A2 A B S B UL B B R 4 ) o R IR

(Fresnel) 5 4+
/ “sin 22 dw
6

%ﬁmﬁ&mﬁﬁ&ﬂﬁ-%@ﬁy-sinxz#%a?ﬁnﬁ”gﬁ
B R A -1 8 +10,7F 8 3 B 5% A W R U R B F sina?
Re=vm SREME—-BRZERS

o/ —\/—= "
v ¥, Frev e

Ros>o BHMARBL XA EERRR y=f@ ZHEATE
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W AR B T S 2 6 55 B4 09 T OF 2 5 Mk
P EFR S WREA [Tod it [ fed w8 %

tdER [fok AASBHERL &L

132 ®45 /g o d,

HEARFIH LEEE L ETESZHBHX B KSR
WHME EE cP<<e I

A +:"’d:v= [—- e"’:‘:; 1,

MARBRIBEREHREMEFTFERX

1
(1 + zz)»

B+t Rup ~0o BE +toFh-—0o BFL#H
1WRBBRO, T LE TR ER v 2 315
A +2Me <l K (1-2%e<1.

) A—-r<entc——

2 R
HHFEREG).
4ED2Vn R, R
I= /0- e tdn=~T / Pt ey f " genat dz,

mAE  I<VE [ (1 = L & I>VE f (1—22) dz.
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{8 fy z=tan 6, H
+o da - g B2 _1-3 5 -------- (21&_ 3) w
/; d+z2)p /; cos® 2§ df =575 “@n-2) 2
R'ﬁ 2=sin 9, ﬁ
1 3 DedeBuanenanDpy
— 3 - n4l =
/; (1—~=?)pde /o‘ cos? "+ g dg 5B o (204 Ty
— DedeBrrserens % . Y S (2n=38) =
BA N g o) Y 2. 4.6 @nmD) T
B AR E X A W 4R
® n [ 2. 4- ------- 2n 1 <1<

It 13 B (20—1) ~

Pyl

O [LeBewerene (2n—1)
Fn—1l  dwuln ‘”]‘

#H A no>w, RﬁEﬁﬁ?ﬁﬁll’SZ%ﬁ%ﬂ& itﬂiﬁﬂ%‘
—,TE(G)Zmﬁﬁ#‘ EY L I

/; +:-ﬁ2dw— ﬂ

2

133. I # 5 (Improper integrals).
SRf@ R MTBRBEERSZBERZ BR ()
BRATER @+, H,BRs=c B FERBIEKR v

BN [ fla)de 39— TR BB 8+ B il 3 —

R AR S — B, A8 [ S0k LR



252 s E R B S0

S RIBBA 2B [ S de TR T E AR

2B A B kR A
Bz, B8 #—HhZEYE FO 1 (,0-) MAERK
BB A, AR Mro=b B o, B E R

/ ’ f (@) dv=lim / "R do
a - 8’074 ’

Ftmf@) Fra b M Z—1Ec B R, TR b A 4% H & 4
QY B HAERBEA

] . c=3 . b i
[f(m)dm=§g%£f(m)dm+%{§0 c+§fvm)da:.
MEBRUTEERS @ Roe=aBo ZBES B Z HR

fts 8 1% 7B, 5 o 15

EBaf@) Z—EE% P@), ik

[j@da=F®)-Fa+g).

LT HGBBES [ fOin H B R RE PR AL E

/b ds _ 1 1 1
spp@—a L=ALb—a)»1 P-11°
W A=1%H

b de b—a
a+8m= log(b—a)—1log s log—-s——.

WA B S [ BT A
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b dr _ 1 1
« @=a) I-X (b—apr

RAZIR RSB %

134 W fi 2 % 3 4% O
ﬁk%ﬁ-/ﬂj{@)dxﬁéS—HO BE—RAAHEAERE

e———

BEBE—IE g is<d’<n &,
a+8l’ '
l / f(a:)da:_‘ <&,
a.;.s'

BHEBEBLXAMBEESARBEERGRA AP By, Sgyrerereny 8s
B — 17 W W TR0 2 0 B A
a a+8y—
/b f(g;)da;.‘-/ +81f(m)da;+ ........ +/ ¥ {f(m)da;-i-uu-u-
atdy o+l ok
£ 129 i & Z.
b b
zws [|fo| b Bk REBn [ fe) FMELR

ZRA BN K

135. M & 2 .
I 4% 55 0 & 5 o2, B L 2 o
o g fo) = 200, >0, @) o BB E AR = ER

a+§’ a+§’ dz
./; " Ji=) d¢=l‘/a‘ " Ge=a)® (m<u<M)
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B 1, <L B, MR A [ S@de B ), NEL Em
B MR g P WAk 87), A=1 8 m R MR [F B8, B R 6B ¥k 2.
BT — B I -0 (@) B 500 BH RIE
Z BB, ) T B A<L S, B A B HL R 2 AL,
L &

'odw
o Ne(l—z)

MARTZE M@ Ro=0Ko=-1BEHNARA=-1, 1
Af@) B Q- @) 3 H ERE ol S B KEkH 2.6 P)

RQu)R=ZHR Fok Qw) 2 —H ik, f%ZEE
ARaMER ER
Bl 2 B
/d‘ 'lﬁ;g, %z, (0<n<1),

BZHEERR=0REBSMERORI-nHZ—% 0
o™ f (z) =2t log 2.

R BERFERFZRUETETREBE-—EHeflizg 0

BEaR,»Hf@ PREJ[EFAEB2+EARL, TaK s

FE®

136. 2 X Z 1 B%.
WEBEARZAR
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b
) [ f@iz=r®) - F@

PRHBESATIKARK®ER S
I Efe) BF() {Re>e 2 — P BB E8LE Fi)
Rerto FREZRUARXERABWEA

fa " b(#) dz= F(+0)=F(a).

: f "y (w)dw=lim f Harde :'_EEQ[F(::;) —F(a)]

e = F(+©)~F(@).

IL %) B a0, b5 3 B — % B2 B 8 4 MO
RrEASESIRARERF@ % @) 2RNAS
AR (7) A B u oS a % b Iz — 5T B (7 46 2 4

TR, A
b -8 b
=1 : i (.
(8) /; f(z)dz ]61_)11(1) /; [ dﬁ-ls-l_];l: c+8'f 2)dz

=lim F(¢c—8) — F(a) + F(b) —lim F(c+§)
=0 3'=-0

BERFo)RcBEERER
lim F(c—38) =lim F(c+¥)
50 30

HZnEaE’RXO.
A® ﬁlm—‘}dz.

f@=a" R0 AMELEREEKFD =S N
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EABHRAXOITSIHB R
+1 1 ‘3 §_+1_
/_lw ?dm-—~2-—[m ]_1—0

R 2,8 f@)=07 B R B F@) =2 1 2=0 1 B, 31
BBER O NBEEZER
[5G
CRFOR@ DB —EBRZHAEHEL BREFHE—
78 1 W7 B ¢ %5 0 2 2 — B0 Ay AR 2 B F(o+0)-F(0—0)
B FP@ R e ZHMBTE m@G)BHBAR

© [ @ iz=F@)-F@ ~3a,
SA % F(z) 1 (a,b) A 35 1 BF BE =2 .

b j’ (x)
W %‘ % ﬁ' A 1—":—ﬂ_(_”)_ dm’

2 E B@) (e, b) 1 — R B B R R
BMZBESERHELS n— EEHYB F(z)=arctan f(2), B
MO RBMZEA R -5 R 5 ZHEf@ R @0 HF
BERENF@) BEXRTEARNE

./“‘bi—_*_i}f%a dz=arctan f(b) ~are tan f(a).

4GEf@ R @) MZERBERBWRENAS AL
R 9 B f@) Ro=cH +o BE -0, WA Fe—0)=T,
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F(e+0)= —%,WA= ~T. R Z,mfle)Re=c § ~o B F +o,
B A=m, X f(z) 85 55T A W8 B A=0. 40 2 ¥ f(z) R
(6,0) H +0o BE—~0o LERMH —0 BE+0 LI X,
ﬂlJ%ﬁkzm§2A=—(k—k')m%ﬁk—k'ﬁﬁ}f(w)1?&‘(“,6)

B o2 1 5 55 (index), it [ f@) 1R Z. ANBAR O &

/a. bl _{' )(3216) dz=are tan f(b) —arc tan f(a) +1rI:[ f@1

HbBRBERRSRESAABTHEES

187. &% 2% E %S (Complementary complete elliptic
integrals).
nE—-EBEHERS

% da:
A ~A~2)(1 -5 <1
Bz BsAR-1R+1H,HS do B8 EA

NA=P 1~
s OBBLANSYZEKFEBZRESE S (complete
integral),

1 de
K"/; NA=PA A=)

BEERR o=l BEFER L HENESTRRRS
HB®
fEARIR BB -1R-TZRARS

(109)
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de .
A== k%z) BR¥EMSER

dz
~ (a2 —1)(1-]c2a:2)

RV-1ZHME~V-1THA1E Kxﬁﬁ}%

/ '\/(a,z-])(l 7a?)
BRBAXZZTETELRBREEBRIZCBEAEOOR L R

) Ki=1-42, B K24 R2=1

I g g 2o - Fdt
i & iy e N N Vewy
JliEs: 2
ab —/ Na-P Q-1 (1 ¥2)

PRBRSKAK R _ERZE2HER S

138. &4 f log(sin =) de.

BRSFARBRLRABTREER =0 EEE.BELES
GESBEWBEBEFBERREE IERZ
EEH

[ ogteina) dz= [“log(sin) do-+ [og(ein2) de.
0 0 :’_

g s=m—y, Hl B



BA % EWAERZER HRWSWEZER B0

. 1.
/ log(sin 2)dz= / log(sin ) dy.
;_ 4]

Wi /0 "log{sin #) dz=2 [ " log(ain %) du;

2 i sin x=2sin%cbs—a2;— R

/‘; . log (sin ) dz =7 log 2+ _/; 1og(sin—;—)da;+ fo * log(oos%) dz

g x
=mlog2+2 [ loglein o) da+2 [ og(eon 2) da.
0 o

o= TARBRRSREASRERLRELTE
W REE

LA -
/ log(sin %) dz= ——ilog 2.
]

IIL. #%A

139. R HH 2 £ ¥ (Line integrals).
R RS ER LB EAV R LAY ER LEE
BER—@RO
(12) z=f), y=¢®,
A — B B P2, ), 0 CZ — W ABE BB, AR B t=a Ki=b
i % ‘a<<b). K & (a,b 4m
Q= gty <tyreerren Ll y <ly=b,
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TR Gy t) RER—BOG ARy BCLRLGEEZE
Z G0 RE, & B 0, B SR 9 4 M KT e A0 B

(13 SIPEy 1) @=-1)

i=1

oo f fmi FEREBRER ENRBR B 2
:EP(w,y)?&M%ﬂ@%%,ﬂﬁﬁﬁu_é;(w,y)dx.
REBRBZFEER o=fO) RGHHEEHEK
BENBIAcBEIR ol BE X %2 ABNERR o
Z—EFRAMER-BEEFBERE Ny=9), @) R
(T ) BHBESE U 9@ Ry R Ple, ) AME—IE
ik 4 Plz, g(@)]=P(z),
B 2 0 B (13) T 3 fn

SP(E) (mi—m4-1)
MaEXRF—-ROIFTRS
f Xﬁ(m) do= / XP[w, g (=) ]dz.
% %
R
14 ji P g)da= f% * Ple, g(z)].
SEBRWB20FHERRCDEE 2=70t) BE AT

BZRERZRBESERUBESRAETE

P s dz= P 'y : s
-[dcmgx y) dw /Ao (@, ) do+ /0 DP(w,:z/) de+ /; BP(z,y) dz
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BEAEBERRABE
HARBUMEZERBRZ
y=9@) R A.
HFHB/OEXRBEA
AEBUCEHERRS
FTiRyz—ERBEWERZ

BRZIBSBERAEES 0| X
=, 2 205

RERET M
_/; BP(a;, y) do=— 4 AP(m, o) dz.
wrmmmaégwux&;ammmﬁﬁaa

LBPdw+ng.

100 RPES/ ZBBRBERAR.
RBEHS ABsz+Qdy
MEAFARFA) BRSO, 00 AE @D AFASFEB XL

L=y =J (0:)(E:—tip), (o <@i<<ty)s

¥wé&nBe,yREGHEE ZME M
SIP(&, )= mi-0) = D IPLF0:,),$(6:)1.F (00 (b ~te-1)s
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Bz [ P@yde= [Pf0,401F Bd

= b r
Aef [ ewid= [ 0,401 o
#8 m 45

b 4 r
(15) /A Pdn+¥ dy= / [Pf (6) +Q¢' (©)1d¢
ERRIGZHBEAR

141 prE%w R ZE A
ARMIULEGE LBHR AnBBmAA B 2ER®R 2.

b b
%% A=/¢: ¢21w)dm—[ &y () de.
VBERESESRD
A= do— Ap= = dz— de.
yde= [ ydo== [ yiz- [ yio

Buwf yio R [ yios 5% 0

A=— | ydo
AmyBB'mA’A

EARBREE—EAWRB-AXLFTH LB BR
Gﬁi,ﬁﬁmﬁﬁ’ﬁ;ﬁﬁlﬁsﬂ']i%ﬁzmﬁ‘»IEIfﬂsﬁ ZB
a2 NE
(16) A=—/0ydz,

WA wEBRERME
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Rz ERR oy 2
— 7 A R B S
WIEEBRO RIS — %
BB R REET
23 B S AR 35 A A U
P00 2 2 05 S B 72 B 21
iRz M ABCA R E O X
MN ¥ PQ % By %% B, 60 15 1% L
oy B 4T84 B R W 5 2 = MR, AMNA, MEPQN, POQP. #
AT ALARUORESALRBEERMZ, WREBKO)
GREzERARERNE

Aa-/cydz.

EREHUKRBAMBRS_ AN HERBAT L
SRR

an A= / s dy.

HAORAN A WMZ, FEEBZERK

9i

=1 -
(18) A—7 Ga: dy—y da,

™A K E MR E
e B iR b i

z=pcosf, y=psing,
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M B zdy—ydz=p*df F B X

1
(19 A= /c 0% dg.
25 3B &8 0% fn 114 % B 14 B % %, Al
1
='§/ABPZCZ0.

BEROAROB=RBZBBIERFE b.
&1 BEE =0 cost, y=Dbsin ¢

s
ZHEB A=%£ ab(cos? ¢+ sin? £) dt =7 ab.
B 2. 5 8 # #8 (lemniscate)
p%=a®cos 20;

REGRBEE 0 A (<) MEZTHRMN ZEHNE
5 A0
=5/ cos2 d0=%2sin 26.

BT UREARERLERL T2 RGN E
T

BE EEWTEEEANKNT R ZE RS KRG
#1182 B 18 B % 2 AR AmBE'mad’ B Z, 7 R b 45 05
A EI R EBYY, T o B 5 UV k% R om0y ik 2
FikZABTEoBET Y 4mB RASHAT S
dz=—dscos B, i

/‘;mg{gz=—-/yeosﬁds;



BN E ZEHSERZER HEMSEEZER 2605

BERBmA RMBERAEBREZSERBEMND
A dom—dscos 8. RETRERFTEEZEHKTH

/ycosBds.
RZGZTRHABREBTSR
fwcosads.

BEARXRTHREAVPOESEARFETI 2T R R E
BR-ZHEZABAMRKER SR ORI EER
RAFABNEBRRBMEN S RcoaReosS R s ZHM
R

I G AAREZE M
142, & B .
BHRS
b

(20) I(a)= / f (z, a)da,
R RERRBE . RN ES RN AR E R
I(e) 2 85 B

1) ARcRIBERRaHEAGNIZHERESR

AT= [*f(z, a+A0)=7 @, @) d.

Ffao FEBc==ba=c=o, A Brs Ra—FZHUMWE
BUWATHE AABREEoRLN oo B~ RAESHERE
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BEBETE—EHR Y, Elaej<y P
|f(z, a+Ac) = flz, a) | <€
MR B (0,0 B 2 M. B2 |AI[<€OB—a), i T HE
AZ R .
2) BRoAIBeZzEBRMABEZERLBEREZT,
HORIF-F:8: X 81

' b4-Ab a-+Aa
AI=‘/a'f(w,a+Aa)dm—/; Jlz, atAn)de
b
+ f (f (=, a+ Aa) - f(z, a) Jdw
A ADR R B b M AcHEZEELANA I ZKE TR Y
SAEAZFK B LR ZFMAR @0 | EFERERRA

ZEAME R ZHEH AR H(A + [Ac]), A 4 E
AZFHE Z AT &

143. B 4 5 T & # »: (Differentiation under the sign of
integration).
sEEWEI@ ZRBESHA =R B2
1) b BEEBEfl& 0 F a=s=), ,.=e=a, BAB o
o HBEBEABREYE f@a, HERELERE®
EBNRsBc - FHEBFUAAR

/]
@1) g% = / Fra(, @) da.
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BEEH

I@+ra) —I(@) _ [°f(2,at+A®)~ f(z, a)

=lbflﬂ(wr a+8Aa)dm,
EHEH

@ (AL [rimade|= [ (e, 0t 000 ~F (o, @) 2o

folo, o) GEFERBAE —RESUER—EREFS
T — E %, | Ac| <y & B
|F'els, @t BA0)—F'o(z, @) | <,

177 48 8 2 5 75 (0, b) A 2 07 LT B (29) R A5 88 <E(b—a), TE W
ALy [Fiodis BROBARC) BERAH T RES
2 35 % B E

% & (Loibni) #8. R b BERBBS [ fo0)ds
7 a2 A B B R A B TR B S0, 0) LKA W B

%) 0,5 oz WG E ¥ A R 86E Sz 05 8 5 E
ety B A 2 R

b
@4 AI_ [ o, ) do+f6, )21 (@, @) 2

ERIDBezEAER (FHEBBb K [BT2EN
dI_3I 91 db 3I da

xH do=2a* 25 dat 3 da

2 5% (29).



268 BOSE H B A W

-

EE MARTRBIZAXBTHARRE S X
BRESTRBIFHRS ZNB.HFH

I(a) =~/ABP(E, Y, a)da:+Q(a:, Y, a)dy'
HEABR A Ram B, A F

(25) g_i; / Pu(z, 3, @) do+Q'u(s, y, ) dy.

4 HAHETRES®
BfG) BrRy—B2EHEH UHER RS @&

B oo Rosy=I MEZER Rin B NKS [ Joy)dy

BrRGHHMZERERETETRERATE

4 b
/a de A Iz, ) dy.

CETS Py PE T ES PN

‘/c. ddy _[ l.,f\% y)d“’-
e
] d d b
(26) [ [ @ nay= [(ay [ 5o, 9) de;
RO R RO 28 8, Al kW Ry
27) ‘[ ‘da: [ ‘ff(a:, P dy= /c ddy /a- if(w, y) da;

RSB ZERAR i=c REARE SN RENREY
HEUR SR
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Fo)= [ 9)dy, 0 9= [Fy) iz
21 @) T B
i F@)de= A ‘@, y)ay,
MR 2R EO R [0 ay & 76 9y, 9 5k
BONRBERSIBTRESBR

145, ERBAEEZEE —F % s ¥ (Uniform con-

vergence).

REF2BUZERENS.TESEERLAER—F K
(g3

RAERKZEERS
(28 I(@) = f Y @,0) da,
oW B @) BHAEMEBELEES B Re=Se=a B -
BEZETVTERERE ESTR/R KRB EFRER
2> >X BB FER

l/z: f(m,a)da:l<€ﬁ{/’;+;(x,a)da:,<a,

T 48 5 @ 48 2E (o0, @) 1 2 55 7 e

ZRBEBRZBES

b
(29) I@ = [ f, o)da (a<b),



2710 . B S H B S K

S ZBRr=eBEREMRABEEFTHE BRI Bl
Bl @ ABE—BUKZEHIERERE ESHBEM

—EB7UERR <2 ERTAS T HRER:

a+§"” a8 )
flz, @)dz ' <€ & Jfw,a de | <&
a+§ a

T 406 By @ 5 A (@, 0p) P9 2 A 17 4 b

RBBHrRERPELRBEY fo0 BoRa
2 — 3 S B T BOH B HE S 2 I OB S A M. 4 5 R 4
@) BB K KHH fo, 0 I
01)) >0 K gp=a=a,
ERAS—ERSNERAFREZER @ 7 (6a)
MESHERFRT A

Jam=[Tiead (08— EED

Be ZBBEEALR v>+o B—E @R I .

146. AR TRP I RERB S 2R
ARMEFHRIRLMES @B W RER (@« AR
—HERHFERSBO0EDBRA—-LERKERHES

E0) Ie)= / Tt o, @)z
FEREFERN @) A B —FHKEELNEY

a+!,
Ty(a,n)= f_ P (@, a)dw
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Rndto FF—~HBRER LH(@). X falz, a) F B2 Ra—
jﬁZﬁﬁEﬁ:ﬂ‘lﬁﬁ?ﬁfﬂ%ﬁﬁ,ﬁ’ﬁ '-"Jz EMBRESE
dI Ih E\D

(81) %al - /a Pz, @) du,

R feom EABEERLBETRES
8T ke
1) f(z,a) B o>0 R wp=a=o; £ Ra— L 2 8 8 & ¥

) ’l?(:o,a)dm;ﬁs (ag, &) P — B 0 45

3‘) ./:*"”f’a(w’ a)dz IF 1E A — &ﬁk’ e flu(m, a) a:.‘(lll +8)

5 (0, 0) 5 % R @ — I Z 3 BE B B
IR B B B 0 9 0 0 B B T SR W B B
2 & Z.

oo B2, E RS 2D R (e, 0) BB Bk
[ 7oy 0) dn T 48,87, 0) Rty @) R a=0h R apSa=en
8 55 — 1 3 G4H 3 KB A 8 T R 98 2 SR 0y i R

HE ESARREMTAEERETRRBELE

Bk /o'*'“‘_gi_g_;a_mi)_dm

RAE B [ oos@n)de, BRI TR TRKS E W 2R
B0 g R ermy o BB AL
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BABTHRAZARRTRERERSRIR A
flz,0) B2z Rae 2B Y YR =0, a=a=a, Z ¥ & B ET #ME:
% % 5 jo*”f(x,amm (0g, 0)) B — B e 4, 1A

0 oy T -
33 da ya)dz= [ d , @) d2.
(33) [ a,u“_;"(a;a)a;/‘;0 a:u f(z, @) d.
BRsBAReZ—BERAKXQ)FH
7 2y ay z
84 d , Ay da= d , @) det.
(3% /‘:muof(xa)a. /;o maf(ma)a;
BoBRES kX ARY
/gl'da; fff(z, a)de
BREH KX ZEER
/ * 4 @0 de.

a
RE s RZEBEBRODRL/HB P Ela—a|. RAGB)R &

S 75 A A — IR, 4 BE

4w ay
/., da:/an f(z,a) da

REERBIBRUGFHLKX(B.

147. m A
EEZBRZEESHSREARTRRIEEZER
ZRERBTESABTREAXLEETERERSZ
ISR TERHESLAARKT T AERHH Z
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Pl RRINFE2 ZH.
F(a)y = f 'log(l-2a cosxz+0?) da.
[

BB Rl =t EFEMERZIBeZERLEZS R
3 W0 4 R
) F(-a)=Fa). & fy a=7—y,

F(—-a)=_/; log(1+2a cos z+a?) dz

= / log(1—2a cos y+a?) dy= F(a).

2). F(a?)=2F(a). & W &
© 2F(a)=F(a)+ F(—a),

2F (@) = /; [log(1—2a cos z-+a2)+log(l+2a cos z+a2)]dz

= f glog(l— 2a? cos 2z +at) da.
9

i 2‘5:2/, &

2F (@) =—;'— /; log(1—2a2 cos y+at)dy
2x
+—;—/,r log(1—2a2 cos y+at) dy;
BRy=2r—2 WRZHES
20 x
/ 10g(1—2azc%y+a‘)dy=£ log(1—2a2 cos z+at) dz.
1.

B 2F(a) =L F(a® + 5 F(ah) = F(a?),



274 W s AR 5 W
ESRES

F(a) = "’;'_F(a’) = %F‘a‘) &% sesenvre 2 .;‘_';F(az”)'

Fla| <1, Bl a® b n20 Y BB R, fi F) 4R 1
F(a)=0. (l¢|<1).

‘—?‘%lal>1,ﬁﬂﬁ'a=—1@7h‘

Fla)= /; 1rlog(l--- 2 COBS L Bl—z)da: = /; 'log(1-2,3 cos z -+ B%)dz.

—r log 3.
H|8|<0, i &
F(a)= —log B2 =7 log a%
#l2. EME

Hay= [eestiB g (@=0).
f(a:,a)=§i¢-2-3-’e"“ R Re— B2 B REWEBRES B
—HRRERE R HEAR T
Lz e-%iﬁdz=e;;,z~’/:sinmdw,

R v<f<a”. | B
] /",'-a,wdz{< 2
2 @ 2"

#0>2, MR R % U WM A £, T4 & o 3 (1 0220)
# 7 I(a) % o220 4 38 8.
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xf'a=e-wsinzar5ﬁﬁm,mﬁﬁaw,:m[}ué sin = dz
R a>i>0 B —B B sE

+ . 0 1
f e~z gin % d [ < f e~ dgp = gz
F 1 ! [

RARS ok, B RE>1 o kRN o>E B R

EHEME Flla)y=— / +‘me-ﬂx sin z dz.
RERERFERRB WA
[ (cos z+a gin 27+ =1
Fo)=[ e tasn a2
:: = F(z)=C-arctga.

£ o>to BHAS FOBRE HEHO=-7. 02

+ SINT g 1
(85) /0‘ = dz=are tan—_-.

BARXRRER e Z—PEMRNL BEFOHEB R e=07F
S A CcHBRENRRE

(36) /: +w8i; L i =%—.

#3 MAR

W% z=yVa @B EK),H
(37) - / e wray="Ta7
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EADAEERABRcRERT R Z—OHF 5N
>0 B —H KA REH EXTH—-F KA 2 & T

/ yPe-ay? dy= —ﬂ- a ¥

’/; y‘le—ay?‘dy = l‘ég&/;a-%
@) < |

1.8:5eeene(2n—1 Ao
[ y2re-ay dy o +1< ) a3

Ble REARTRESSRNZES R NE K. &
EHREsHORF IRy A ER B EELIRERER
TERERRANELR (B)F

/‘d:u/ba:” dg)éfbdyflmﬂ dz.

) e da= (25 - Ml@zxﬁﬁﬁ%%

y+1
*dy _ (b +1
« y+1 a+1
b gbeugs
Ez/m@4m9 2o
120 —2% o o]
(39) | oge d 10g(a+1).
2 4
i KB HLN Batand R ENEE®RT
< dz """_dﬁ_‘ Q—L ......
'/: a(log z))‘ ‘/; z log (log z54,;)7\' ./: wlogzlog.a(logy *))‘: ,(A>0)



R Bd i A Wi R AS1 BE B B, Jogs 7; logs zyreeee 4 R 3 log(log 2), log(log, 2),
oo, 6 B — B K Z E R
2. RUTFTHAAERRS B RS

+0 gin(28 —2) o g L 4
j; — dz, fa TFap log z dz, f c"-{-e’ e Ay
. RRIFA-—RBFZz ekl
00 dz +00 .
fo 1+Agin? 2 j; ag-2fisin® 2 d,
4 RTFARFZ G
¥ de 0 I @»
)

0 cosSz’ log z

) o0 dz
sommmz [T

#8 & O 95 3852 51 % WA 2k B B 1020).
6. REH n={"° 802 g,

o JFﬁmﬂE%ﬁ%%

ARPFE—2HARM B~ ERXBTRREXLFIEDERERS
ﬁﬁl!cl%(!ﬁ:&}?iﬁ&%pEﬁﬁwuﬁéﬁ),ﬁﬁﬂﬁﬁxﬁ.azﬂRHIE
FaRREAZLAR

™ gindz, . _ft® sintz . s
L= j; 2 = j; B2 gz, @ Julis).

% B BRASFT &0 ZAkcoakz!kZBl,smkz,
. “ k=0 ’ =0
.1 = P _ £-1
To=iiey H-0ES] kv EEJp— 1)1 —( 1)2231,7:»-1

Z

7. RRS f_ - UmU,e-w'dz

ZRARABTBER L ZmEHuRh 2L AR
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L s, %: 03 24 v R/ K

dz®
8 WMaR sin_ smg- ----sm(";l)" 1
®f) Flog(ein 2)dz 2 fi.
9. R#F f7 (etan ey, &: slog2.
10, B R
(©) P=a?logians ang, 0<a<y,
BosaR o=y FEZHBOAROERBRAMM 04,08 RO KM ZH
oA EN (Licenece, Paris, 1877)
11, R##  z=al+co?f)sint, - y=asin®fcost
B ZE R 2 12,
12, Bl “":i%;' . y=__t(11;;2);
REERAB=Sfekmiz i
t=tene, f=tnb, (-g<e<-p, F<BIT)
EZARBR=ALL0BZHR. {Licence Besancon, 1907)
5 3—a+sin(ﬂ-a)cos(ﬂ-a)-f———f;:;"o‘f;“}

13 FEHE OORE-—N N ZYRER M BHZNPRP. K
MP=MP',MP 2 ERE—HRAFAE KX P, P UG NE2HHEER
EEHES AR UP SRR ZHR

14 BOB-HERARSGBERLANR—B P, EHP 2R
BEBRLRESRORPZRVAZERSFNII PR OB Z R

15. 2O/ B —EHB,R— SAﬁxﬁﬂ(G)zw&B(Pedal)z.ﬁﬁﬁ
AN ABZREE— W, X b H— mﬁﬁi(‘lica;&_
-

16. &(am—sggeg, C BARR—-BAZHEB TR 4 R O



HAR ENSERTER HIMAWEZER 29

SREZEHURBRER L= MW HRM AW KA=4 -4,
17. R#A [ et (lermite)
2: B O<agr B .;_, BB Aol By o ereas
18. RAXANERBZ—HEMKNE

00 F00 aj

@ f e ® [z,
+00 i oo

(@ [rosssineg, @ [, e sint~a0) .

19. RRAMIZ &

o ltasing & do
f 1—a T—agnd am gin 0 (0<a<D).

&: zarcsina,

20, ARFABRTRAFTERRBIZ &
+00
j; 1“'“2@. B ST

0t g T 20,
2. B ST - Gae=le

22 REmRHEREN

2
+00 ~am da du "

2. 2 f e Pannsrnranrenz " Ceza

20. mmm  Po=["-Lna, ew=[ ' ta, =0
2BRTHABR Pliy=1
R EHEHEHEE (Licence, Paris, 1888)
‘ 2
25. RRRIZA L v e (Licence, Lille 1886)

%: v-—c cos—-—
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26 Bz - EMEzRoH BT ED
_f*°° ¢ 8in 2z dz, ""'f e"coszz £7C082% g
ﬁﬂﬂu&"ﬁﬁ*?&‘—ﬁ—ﬂﬁﬁﬁﬁﬁ?f&ﬁ,ﬁﬁﬂﬂiﬁﬁﬁ*&ﬂ
RvzZ . Licence, Lille, 1901)

& u=,‘/ JIFB=1  yopf 2 1+,
2iFD) . 21423



g t E
E ® &

L ERRERBHRERT.

148, MASTEBRZAMBRSR e

BDBFELL—ARERE oY ERDAZASE
PEBRARLEDAETRINHA—ERA REE—%
7 DB o dB T R H 65 IR dy, dyeree, A IR B @y gy o, O
BHE BN M, m B fo,9) £ dP 2 & B FTE B

S:Q $M‘a,, 8= i}m; a -

BRABFEABBRES Re BEEBA=S0 b S M m B
f@wEbsz&%M$%ﬁ&mmﬁﬂﬂg;ﬁ51
B bR YATHI A —~ & RI.E AT 106 @@y I=0, B
T6 T gy K 4

EE Bro>o DEEARGHEFBR BB RS
RekRBRI@|T.

—~FEEDHEFERBET BB EET A FRE!
—HY&m:2 f




282 wm s HE B W

RESUIBREATR Y RIPABEEETH
—EBO, E
Fla, y)=C+ f(z, y)>0,
M/fRFZHEMBSAS HES EMCA BHERFR
B3 S O 4 .
HEREBRERIKBSZTERNRE 22 DAEI,
Doy AR B N HS<1+>, RLARD ZABRIL RS D
BEFES#IUGRIEREZREARAR G BA
—BRY ERELHBEFPAZEBEDERY BE
MARISEIBE—ERBEFRELIRNGERAH L
BWEEZ W RUWLADBREBE-DHBRYERAZ
GEEARTE—D BERBAETARA SR8 2
EHUE A=A +A" BBy R F BT mA-A=4"<y
AANBELIRL Y REFEHTRUE—~ 55 DB IR
B A FE RN E A S M W AR B A B BV B 4
AR —FERLEAB AR KRN K RL AR
BEAARAE A ARS HRENEERAE R D AR
M. $ Rl S<S+ M’n<I+%+Mn.

# W<z B 8'<I+E. 0 Fiak B
AT @s 8T BR
199. T A
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I4% flz,9) B 7% 5 D35 & 5B M 5 (double integral extended
over D), s 2 5%
[/ pf@nads [, v dvay

% 2, D BB B 5 1% (field of integration).

EERNR—FEH ) THRDRIATNAE S
AEBMEF BN ERENS R E T ESEH D
EERTEHE BB~ DEDRES S—s<e

BETERRZEDR B E A4 E

LESEE o) BAEMN

SRTREREMALEEE B THE

Efo ) THRRDBNSTERDBEHIOEZZRD.
R#% 5 DB Dy DD, EBMEDRBRIERFIERE
Dy, Dy Dy 5 B 7 B R 5 2 F0.

BRRARZEBEZ

% —E Y o) B DR D R A %55
BhUES ISR A - IR s P 8 2 T B B b = A ¥ BF Ak
I B BOR D A TR

g fe,)EDA—B@LlLENE REARE4%ES
BERRZELLADBED RD, = fo,9) D AR — 8
% E W (e ) &, 75 D, 9 R B4 — 8 B 5.6 ) S E
RBLR foy) MFEEEAETRSHE R TF B
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MRRILWEANL RL ZREA
GEICES P PRI R
EERLRL' ADED,D,D" =

Wedn . S~s BAE D" LA bR

SR flo, 1) WA DR R DB, W

S—sthk B D RD" ZWH T AR £ 2 m
S+ B30 S—s<&, T flw, 9) B 7 B # D i,

BEEERMEDRNERFSRED, D, D" A BN A
BMAZHMERLD I BERIBED BHERSBRE
WEDBRNERFISREDAD ~BHERSF 22
R 4.

8 BEFREESNEDRZERS R fo,9) B0
LM RN, T — 8 foy) ETHR D
BREABERERRES TR 2 R ABRFLEAR
B . R flmy) B B 2 B, RS, R A
BER—TASHRZBEANDTHS ZRRS 2B T 5,
EATHME SPABETFARZBAERESHARZA
% B .

BEPCIE—ER WENWNWBEBEASZERELZE
— NS ) BRI RSRsBREHUERS
-]}
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150. H—pE A K.
fr f@, 9) R d(z,9) 15 = 71 55 8 W2 60, 9) 75 D & P9 A —
EzREMEEES YR nS 0,05 D AZEERD
BAA
SMP(E;, N> fE 1)PE, 100> 2mP(Er, ),
B IR, b A R |

@ [ [ 7@ 9 ) dwdy=nf [ 4o, ) dn ay

pBEMERE 2 —8E @) BEHUERNC Rz —2%
EMEFED=pHH DR

@ [ Koo s) dndy=1&nf [y dudy

1R R S y)=1L WH
® [ [ 9 dwdy= 47 ).

H 4#@@%%%AM

151, BB 5 2ok Huds B,
ERSTHLE_ERAURTERER— BB 2
B e Br Ry 2ERERLE RSB B E R o=, 22X,
Y=y, y=Y S H ZE% R(H 23)4 U & &
gy (=1, 2pmeenee ),
y=93 k=1, 2pemee,m)
ARBAER R NEHS B
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=3 é Sk, e )@ 34-)(Y5 = Y1)

=1 k=l
y
D
vk ¢

RI’
Yx s

Yx- ,.
/L sl 8

y°A

O Xo ¥l Xi X
£ 23 ®H
2B, Enne) B R ERABRES k2 4E— I
RREB G BERXEEESTERXBEARN S S L
B T B f(2) B R (3, 5) 0,3 DA 0y, mymentiny B (0, 8) B >
RANEESTREIBHE @ ne) AR —BEH
@ [ @) dom fEN (01~ 8) + FED @a— ) koot JEN D=1

%

EEHEARTE /"‘ f(%) do = f(E)(@y=2y) 4.

mMEMBSPHBe= o= " ERBZEERL 2B
&8
@~ 2e-0)[f &ty M)W~ ¥0) + 1€ Ml — Y0 oo
F ety M)y = Yoog) +omener ]
A M Ea=En=rmm =¢maty, T R oy B BT R 7w
Naroy B i1, i)Y = Yo) + S (@imty Mi2)(Yo— Yo + oreeree
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%ﬂ/ﬂmmwm%mw$mmzmnw¢ﬁzﬁwm
¥

i, "lf]' »
(B) 8=D(ze)(2y = o) + DP(21) (25 = 2y) - esreesse G D 1)@ — Dyeg) o oseerer
L ELORYRCRLY

%

BB, B RNy 2 EBENN O IFEr 2% 8EH
BREEFER -2 BRBEHHGXT S B

[X<D(w)do:

R
BERAVWESAX
6 (@, 5) dz dy= [ ~dz [ fz, ) dy.
(6) /‘fEfw:t/ wyfm xéof(my)y

BRXRBRBERSZMET LR BE BT v BREH
S DB v EY REAIS IR ARG AR BE B R
LEMAREIRZ

ERR S RMEL ZER y=ges y=ys ZHREE B
0%

‘ ¥ X |
) S, y)dzdy= Sz, ) dz
[; y /yody/ﬂ Y
EERMAUABKSTETREST AR

/i da fif(w, y)dy = /idy / if(w, y)dz.

B’.lﬁ:ﬁﬂé*,%zﬁliﬁ‘&%,X,%,Yﬁiﬁﬂﬁf(ﬁﬂ)&'ﬂ:‘ﬁ
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B 5 S 8.
A% flo,9) 7 B AW — i # I (5 B iy 40) % o0 38 K 4%,
BESHGNBETHRERARG N ERLER 2R L
BAD 2 —BRBOZ—Bifi Y yi=0@) B HFBRABHRLS
RER KRR =% RN fz,9) B— 8 5 & B fils, ), i &
RGN —SME Y e 4% RE AR 6 RER
ez BLR—B P RE RS ZBE ) AR gea Ry
b1 (B 23). TR y=bloi-0) B AR 4 JE % B 55 =, B0 45 7 5 2.9 @
BAXRHrs=za Ro=n B GFRAZHEFTE

(%=1, [ / ¢($H)ﬁ;(a’:—1, y)dy+ / Ja(#@e1, %) d;l/]

Ye @iy

Y

BERBBEHOAE LRSS

f Yf @, ?/) le= / Nﬁ)fl(a;: ?I)dw'*' ¥ .f Z(zs y)dy
Yo Y8 #(z)

B 95 4% 2 N(6).- A 2 Bz B B b 82,05 7 05 o 2.

152, &|IE 4 2 & 38 bl
ARBEBZ—R D | o=c M o=b, @a<b) 2 H KK
yr=by(2) R ya=halw) = o 2 TE 46 B T WA 5% oy 52 — % 4T R
EREBEHAR-BE20.R Y EDHERARC £
BESRR

[/ fmnisty



% ’B ﬁ ﬁ\‘ ﬁ ﬁ:ﬂ 289
5l o ZBITR y=v KR y
y=Y Ro=q,v=>b £ % — Y

A (Ca) R
68 DR 2GR R LER s
i D, B, B = A R R |0 -
BUER Iy it | AR
) EDA RO L, o -
F(z, y)=f (z, ) % 24 W
X)ERER'A,  Fy)=0,
B AT

[ fepindy=[ [ Fea, ypazdy.
BORXSHRF =y, ESFH

[/ Fepiedy= [ bdw /:.,F(”’ 4)dy,
Bl Fey)ZERF
Y - ya .
f F(z, y)dy f mf(w, ) dy;

Yy
251
b Y2 .
) Fa, )iz dy= ["dz (¥ f(z, y)dy,
./f]; /a /w' |
Kﬁa‘tﬁﬁﬁﬁﬁ*:ﬁﬁﬁnx@/y’f(w,y)dyl’gﬁfﬁmﬁ'ﬁﬁ,
- wu

ByRpliRzs2EHE
HeWMZ—-FORABBAERARR _BUETSEHRT
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e RyZERB2Z
AEDIABRAYR e ZB T RESBELNES
HARBEBREREFARELEEHTRZLAERE RS
mxm&mmx%&@&m*
Bl. LDRKE +~ﬂﬁwwﬁﬁz%ﬁm$§ﬁ

ﬁ‘//ﬂwyda:dy.ﬁé&i"(’z)’ﬁ'

I=// wydxdy=fadw/gmwydm.
D ] 0

(a.yz ) bJ_-—x~‘

=2 B,

b,-—
/““2 oy dy =
]

[+ 4 I=——/ z(a? — a,'z)da,——-

153. #% #k 15 2 X (Green’s formula),
o e P, .. X
m-BDuAAUARNS[[ Chwdy PEo Ry 2ZE
SRRy R ZA

// da;dy /da:fyzany
a

U

=/h%%%ﬂmwh

== ‘l bP(w, ) dz— /}: P (®, y2) dz



BLtRE B WK S 2ot

AEBEFZMBRERPE DK ERNE DZEARC 2
BRESREREBLERX

®) //Dgly’dmdy- -/fdx,

FEROZERBRELMNAABINYRKSZEE Tk
ZBRAEKXNENT A
1Y e}

® [[52amay= [ ay.

BEORMN=AMZUBERER

(10) chd:c+Q dy-_-ffp(g%;g—y d dy,

B S % 0 E R
Py R Q=c, NHARRDREHAZARX

'/o‘a:dy—-ydw=//;2dwdy=2:4.

IL S Z%R
164 W% 2N
BASTEHPRP,BART,KARXERANR 2
Bz 88 ) 2y R wo, ¥ B R E A Uz, y) R U )R KREP R
Py 2 — %500 B £ |
(11) 2= fli, 1),  y=Ru,1)
REMRYBMZz-BRBERRBESR:
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VRP2—BA4READRE P LZ—-K ARZH
RERNRALHABEAROZE—-HFARKARCZ -
2R 2 96 45,80 B — 5 B 3 1 (point-to-point correspondence)
.

2°) flu, v) 8 Slu, v) 7 A, B BB A KRR BE L

&ﬂ%wh%%&&ﬂﬁﬁ—ﬁZﬁ

A M B R E M M E RSO S S
2 11 FLE0 & T8 B 75 VA 89 (direct); [ 2,80 48 3 89 (inverse).
EE mODREEZ N NN B, BT S ERA
&
B EMEARCEROU AT R 2ESE

A= Ga; dy,
B 445 1k C 2 I o T BL38 (11)
2 2
(12 a=¢ S 9)d b, =& /0 S N3 du+38a), (e = 21)

AAFBRBRCO ZEATRENBEAEOUESE S BR
&= +1 K Z W% WM e= -1

& 65 Plu, o)=$(u, ) 32 R Qu, ) =S(u, 932, 1 (12) B A
A=a/Cthu+Q dv,

BMADXE
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smef 323 i

EERIHEBREREE2S m

9u v’

9@_9P_2534_23%_

2u v dudv dvdu

(i}

13) A=£/LJ(’M, v)dudv=& Lg%d%d%(a‘il)
i1 173

BERZELRABEEAERE=+]L, MM BWEFEAE
HBEEUEMEe=-1,MBBEELNERUN.
SIAPEAKNAW), NB—EEAR

NELER))
19 A=4 ‘ J(¢&, "7)1— 4, ’D_(f,-vy—)" ’

EnBAhEpz—5E
155. EHMABUFHBLERK:

B AMEPRABRAZER o) X EESA4LE
MR ay, agyeeee g, TRV E—MHEZES 4 B,
gy, O, O, R, MBEFEESURA—-FHBREEREAR
MEAKXAHH

a=a,|J&; 1),
EomMBauBbpz—HBREN.AT —8
2= f(§e, M), yi= (& M)
HE 2.6y D(u, v)=F[f(u, v), $(u, v)], ] 7 &



294 " SR e SN0

ﬁﬁ‘(xh ?}:)“t"z".'q’(&: ) |J(E:, n0) {as

im]

EREBAR
% [ [P ypazay=[ [ FLH, 0), (s, 93] (a9 | du d,

W o,y AEHRFBYZ AR A, dody BT | dude
K Z.
BERFIESISEEARZARCLERER/RST B,
EETRu, BE—HRAMEARSRuBoZ2—BEH R
B BEMRADEE— &S
REEBSHRARAFADZ
B, Wk A Z &Y, u=
const. i v=const. = #% iy £2
AR — 8B 20 AR R
— B 4 E R v=const.
RSB C R M, MR 2 % B
ZAE ugy up, (B B ma<<up) 1K R 4 8,3 P74 #h 48 v=const. #% {ir
Ro=aRo=b@<d) ZHHEWRARE MNES v BELM
RuRBEHEF v uBERBELERN (6,0 MR v
)|

=8, V V+dv

Ji ®do [ ), b, 001 17, )|

YUy

fu 2,4k B B 4 (10), 75 B Ll w=const. v=const. W # ih £
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S ABABB Ry, vrdu Z R K v, v+do 2 ZAHR, E
wH EBAUARWEBSZERBZ MAARKARZE
HUEARXDE

AA=|JE, 0)| du do= { | JCu, )i +a} du do,

H Hp u<E<utdu, v<n=v+dy, LM REZ IR ZEMdudo —
HHBABSAERES BT X dd=|J(u,v)|dudo £ BHLEH
o P 2 T 5§ ¢ # (element of area).

E= SRR EESZEARSEREIRERZE
BHEEARXNWBIREE_BEHR

16 e=fX,Y), y=&XY)
5

an X=fi(u,v), Y=¢i(u,v)
e e, R0 B AL KX 4 i

Az, y) _ 3z, AXY)
) AXY) I, z)

TaERE_SRRERATRZERTER XEAAHR
38 Ay, By, Ly 3 3500 FE 2 3R 4, Byrorewre, L B IR Ak B vvensen

+LIR K
FAEZBAXNO)HFRENEH
(18) z= (X, ), '.’7"=’Y

ERBEREWRyFELXY S E LRERNNZ R4
RA,KXUCEC BERRES RESS B MY T Ro
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Z—BHRERBCRABEESTARUT S RERRZ)
Y
Y

T N
| AN

0 X o} X
- 26 B

2 oz z—-@ﬁﬁaﬂﬁ%c’;#mgﬁ,ﬁn263?’1"-1375!@

EB'J%% >0 B o B8 XA, B b My, My =B IR KRR my,

my = B0 IR 2 200, B m, ma sz A W B TSR KB
szmj\

Zﬁ% >0%2®'a'1,a'2&-&’inﬁﬁﬁmlymszl’Mz
zm%ﬂu&ﬁﬁé}ﬁﬁﬁ&ﬂﬁ

[ Fwyyiz= [*Fig(X, ¥), YI2L X,
g L
Sk y MY BAE W Bl 2

/Edy 2 B, y)dz= f By [Z F(X, T), ri2% g 0 ax.
a £ a p.€}

71"‘1}&-7—— , 8 T B

_/ dy / F(z, y)da= /‘ ay / *Fly(X, V), Y1|J]dX,
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B [[Feyday=[ [ Flox 1), 71|07 dx.

#20<0, 2 A7 T W 2 2 WA
cETTEY T
(19) 7=X, y=¥X ),
RIS bR 2 AR

ijF(m,y)dmdy=f[glF[x¢(X, Y)1|J|d¥ dX

0 W 2% K C15) 1 3 B (1) 9 L B
4 0 A

(20) w=fu,0), y=d¢(u, )

WA

(21) X=uq, Y=¢(u, v)

W B P= (X, o) B i v=(X, V) BLR 4 (20) W 58,0048

@) 2= L%, WX, VY] =H(X, V), y=Y.

TR (20) R (22) R O BB TR E RS DRE L

(18),19) 2 6 B0 5 38 46 2 0% B 06 (20) 1 oy 75 0 b B wo %5

BERERELSR ARL, NEXY SEEFH—& 4

Rz B NS R A B T R CR AT A M WD),

5% 4 1 20 R (15) 1 2 B (20) % (20) 39 B JCHG, 2 7T I

3 1 20 9% KB R
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INI. xRXFZRTER

156. B8 MK 2 %R,

B A A HE (losedsurface) s 4 Z M BRAN B DR D, &
DEPRE_HTUZERMRDAZ— Ui REZ, WEAN
mHBZHRAVESBHES EEEDEEEZESR

LEBY—ERZTHSBRABRAE B2 EHIE G
% domaine polyedrale). Z H K T H — E B Z chth H 8 & 5%
HEBRERARBTURBAR S EHEEX—PEE D, H—
PERD BV V, EREEBBEBENES Vo<V, 2 V>
F—ERV 2V, E—BRV,MV=V.EHV=V,0F
ABDEBEA—-RBESRV.EETo AL HIRFTHN:

HDAE—BELAHNEERERE BB BPAE
H-ESDHEE—ERD HEV,-V,<E

EZ—B DBRSB n iR Dy Dy, Dy REBEKREV,,
VareVe, 81 D 4 B8 B

V=V, 4+ Vit t Vi

EREEERPHLEAESEMBATH, MHERD
MBI T RBEE 2N ELB o AT RUDZEERR
EEABRA TR TR EBBE MBS

ABRReFHFZz—EBE—BE
) 2= fz, y),
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MRBRyFEEE-HENZE DR 254 REER
W HZEROCBE—BEHZBRMERTNR 0z P47 2
BEBIR-BEERARCHE EZEE B /o 9) &
AN BEEESER fz )20

Rz, y 2B IR FSABIE NEESIBE—RSBE
SEERB R MRS EBREB R BORFHED. &
H,mBfoPDERAZEBEREMBERED A ZE R
VRBEWBEZESERABRANRDZ—2HEEL X
UREEMEBEVURR BEMEGEZREARES D
Z— B HBRPRHIRERBERZMoRERE Mi—m;
TERANG PR)BHEZEV, ~V,<Mot+do. & EB 42
BEHERTAEFHINDE WKV, W

v=/ /4 fw, y)dw dy.

EREERARARY, RV:H b
EHETR o 2~ FHRERWE NRAL A 2R
TREBBEOEFESZRZELME IR BRRA 25
Bz AEENEE R R 2 E— SR RER—-ERZ
AT AZE— R HEERSERE o 2— R #
AEBEZRRENEZBAS RS RERS 2.

157. g3k B
EREFRZHENRBL BUWRCZH k242 AC
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BBCAA Z L DS

b £20)
V= dz .f(w: ?/)dy
L,
%/y’f(zy)dy:ﬁyzﬁ Z-BHEHNDZREZERALNE
Y1
(23) V=fbAd:v.

WARSHERABEZRR2=0¢,2=b(<b) ZF T H
EEEdmE.

FRAB Rz ZEMNR—~RBFLORY, §l ok —HR
T S (Surface of revolution) R MK Wit ox EX 2 =T H i B
ZHEBEZEUATRppZ—BEYZNEGE—H Fa 2=
fEESEHBAZHERUWEBZFEE o) MBHEE

Vem /bfz(:v) dz.

Bl Rk G
(B) E3+%;+ 2 _1=0

a? rel

B e=2,2=X"FHEAZEBEAL 2 IZEZ2FFTEY D

LRE-HEXFHER(I-Z R f1-Z puEs

A <) V=/mxﬂ‘ bc(l—%:-) dz

- bc(X—a:.,—XaS;z‘”’!)_
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S 2K 2B R R s =0, X=a 5 BT 7 abo.

158. & £ (Ruled surface) Bf [ -2 &8 B%.
BABe 2 —"RENHV T HBENER P LHE
YEHEB B ERBZELE 2 TN LY E S vz 60

.
H V=f+a (la® +2mz+n) dm=2l%—+2'na;

-a

i ] h=2a, b=n, B='a?+2ma+n, B =lag*—2ma+n

& n=b, a=2, 202=B+B -2,
MESBEAALSR
(24) V=t(B+B +4b).

B ERB—BRZARRR-—TRBLER

@D y=az-tp, 2=b3+q,

R a,dp B—2B P L HBEERIALEETHRES
ERSRZHENEERER. SRNDMRA—-EKLES R
ROERFTRpRZIZAHEHIRZEBR 2 Z2E—FFEH
SZBBREME

A= /T(a:v+p)(b'w+q') d,
s

Rpb, ¢ XL ERIZREEAKX AT #

A=z’/fab’dt+:v/T(aq'+pb’)dt+/rpq’ dat.
tg ta s .
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FREAPEARTA 2T AAA@YUR V.
159. h & % (Arsa of a curved surfa,ce)..

R—EER—EREZERS aARTHEEZ ®
BEH—ESHRSEA B HBRBEIBKN 6§ B —
Bim, MAESRmZdB L ERvRITELZHSEE—H
BY , BE—FERGE@RT EZHB)E PBa ZBE
Bim%, UEEABESFHTERER, NN #»—R
BREEREBHERS ZE

RHEZHEREB
(25) e=f(u, ) y=¢lu,v), z=P, v)
REBERS FEso EAMR TR C 28 4 8z R
REBRBEHAREER OV REBREIRAABER
MZRGABSA B UCERAREETA—MHEZE
SSRA s, Ea B HERRsMEEEZR o, 4 HE
TR R ZEKEHZH

W md®o, Yoo 20) B &R L — B R a; IR 2 — B (u, ) H G,
FaBovi BSRm 2 BB ZERREUS R m ZWEH
BB

(X =2) +Bi¥ =yo) +7dZ—2)=0.

AREE EREEE X R, e, 8,7 R
o\ B Y RXBEENBRELERIBZERR=EZEZE
Hih, 58 ozyz'_—%ﬁﬁ]ﬁm,
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wHzy, ) By LE—BNEXBROE LZHEBR
Xm; Y H A, Y
X=0(@—2)+B{(y—y:) +7:(z— 2)
Y=0/ (@—2)+B"(y~y0+7"(2—2)
BRERER

XX, Y)_ . Ay, 2) ¥z, x) Az, y)
D OB CRyREL s

AT

Ay, 2) a(z, z) A=, y)
% 9(’“: E] 'U' +B‘ a(u oW {} +y a(ui‘l) '”'f)

(W, v B o W 2Z — BL3E BL 3% H A (us, v's) 2 SE BA (o w0 T
R

Ay, 2) Ay, x) Nz, ©) Nz, ) !
Huds 07) - ey v) g o) Bty ) T

—a

_ Ay, 2) 2z, 2) (=, 9 \
o Tam gy TP It v Y B v

+0 % a; | adi+ B3 s )
RpPOZREEABARL BN é Y 2R EBEZIR
ARTBRGHE NG, EIRE—~ERLUEFAR
ABRZEHEAXKRERBEPRIA T

(% 2) z) iz, x) .. oz, y)
Lim % oy —f/ I I(u, v) 'u) Q(u, 'v)+73(u, v)\ du dv,

LBYEMVEBERIEARERRESBE 2420
BAFERRE




-394 w % H R 2N

(K- Dt (795 2t (2 T2 Do,

9 (u, v) 3 (u, 2F rown!
ol
a B 7 - x1
e oy sy JBLITr
MARERERS
ey

=T+l sy
WIEER  (ab —-ba")2+(be' —cb' )2 +(ca’ —ac')?
=(a®+ b3+ c2) (a2 4+ b2+ ¢2)—(aa"+ bb '+ ce)2
FERETZEEEG-F K

B=3(%%), -39z G=2(§-z)z.

dul? du v
RS HEHBEHERS
(26) S= / /A ~EG=FTdudv

RIVEG-FPldud ZEHESZERTE
BREFGRBEZHAREREE FWN s, dy,de & 2

2 5 T 2,0 &

@7) ds?=d2? +dy2 +dz2= B du?+2 F du du+ Fdw

SERYEEAKXUKEF G 4.
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BH D.EBEZAERNB 2=fo, ), R E—K S &

HREEZHES L B (o) B P=3L =S mmn
ARERzY BEBRAE
E=149?, F=pq, G=1+¢3

WMSZEHB

©@8) 5=/ /A ~NIF P+ dedy.
_ daz dy

75 & S_fA__‘cos'y'

vELBBZER R REZEA

)R—ERE S ERESBERZ_FTEH.BRRISE
BB ZzZEAEMBEZES s @ Ew= o) BlE
Re:A EZEHKUBE LE-BZUES

g=rcos®, y=rsinew, z2=j(r),
MRy B ERUEBER 0 BERBENET
ds?= [14f'%(r)Jdr2 4 r2 do?

# F=1+4f%r), F=0, G=r,
MREBERREBE nRrnin<r) 23 GFHRZER
=TS 8= ["ar [TevTRFE d .
1 0
=%
29 S=2m / e TE TR dr
LAY

EasRBEREAKAZRNE
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ds?= dr? 4 dst=2{1+ f'%(r)] dr3.
kX4

S= /ﬁ 29wy ds.

R T R E LB P R 2=2 p2 A oz ) W % 2 B L H
MRRERLEBRZFTHAMNZERES

S= 21rfR _';_}_,\/0.2_}. prdr= %[(32+P2)g—203]°
G

160. & 55 )2 K [ &2 (Viviani’s problem).

CRUEHBLZ—FHUY
H—$EOA=R RETIE
— B O zy & A, 1F — &
BUCEBEBE X kEX
BRAEEBAZRS ZEHE
VREBRSESH

V=4/Lmdxdy

A% OCAEESEEELENE

V=[§’dw/03°“”rVRT:FM

o B COB

=i fo %%[(m-mz)ﬂﬂ da,
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5% V———/2 (R*—R?sin® 0) dw=4'3R (%—_32.,)

FRBRRBHEBRIVAAEERALBBR: ZHEAZ
04,50 7

4 SRwm 2\ _16
57 B-2HT-5) =5 B
ABEERAEE A2 ESE

S=4/ [VITPF@ do ay.

RopoURE -0 ~L EopEEmng

B Y N Y

& 8§=4 K2 [Z(1—-sin w)dm=4R2(f2_.. )
0

FHREERIEIMBANLELFZEHEAZRSNE
L1
4w B8 Rz(—z-—l)=832

IV REKXRA

161 EERBRZERS

BB S BB OAZEREANBEY,
RMEECZESEMRT. FhERECRTNZRD S
TRFEBRT AR ASARIERARDRAZERS
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xox)= [ f,, F(z, y)dedy g
AT A IR A ﬁ
HARERLNEABIS //Q
fo, ) BHAERE 48 QY X
T A [ [ S y)indy ( a .

Bz BT T 5w E M
X JRCOX T % 3 W

REAERIBARAERARE — BB T hE HER
WOk, MR E kA — B O & ). T #5665 ok Bl
3 7 S b

Bt BRT,T S CHIE W& T ET M5
J [ v dm dy Y B 56 B0 0 0 = R o T IR
BB R W I(C, T)-1C, D) R B

BUEEEAS AL NBABKEHRE -HER O,
Ty, Ty, T B8 Ty 4E O SF, T3 48 Ty 54, B 2 T 48 Tag 08 2
n>o BT A SHBEEREFRY mo REBE-8
B0 IC, T) = L0, Tm) R m—>0 B n>o BHRE LRER
BETHIC T BR—RLEER - BB T hEHER
o 5. 88 B & 10, T)-IO, T) R Bk KO, T) HFRER
I, T 4 B T 9% 9 2 4% R 7 fo.

ERESBFTEIA L2 — A By A LRZE
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REWBAGER REA Ry R—RBBRT RS
Rz

o e B B, T 4 7 R | Sl y) |76 A SER B8
BAA B RN Sz, y) % W 5

B E—EC Mo Biba BRE@TEHM WM C 54
2 496 55 % A Bk B 4

dx dy
(30) / / ( 2+y2)z
DoBLEARCRCERUrRIO>DBEEBNE
HRE_HBZERSE@H B & &

10, 0= [ [l [ [F o8 =2 [,
RETWe>LIC,C)RCERFERFERT L hEFEES
EORZEEZERL T ETMESTRRLAS
B 2 1,2 0 KT, T) 95 7 T 4% I 486 o B 8 4 8. T I 30) 7t
>l ERE 2 He=10IKER

HAQGSETRBLE RRHA

(=,
[

AR b NAREBERARNBLEAAZEEF L n R
®EEM

R L

W B E B2 D >l BRI b ea=1 WA
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BB B Say) EARHER@ES .0 E N R
5 50 — 1% t #8 On, 1O, O0) B T R, 0 1 5 | | flow) dody

HFEREMT-RMBBEHR EELETRIMURC ROy Z
8, A
I(C, Co)<I(C, Tm)<I(C, Onyp)

BB ) MEERL SN EARZLERFIABES
MICT)ZMAECFERZHE KT R M 2.5 2 9 2(Caylev)
Kooz

% flz, y)=sin @%+92). kR oz, oy LEBBIZEFBT
R AR R SR

[ e[ sty = [ oin a2 da [con yray+

JA “cos ot de /o “ein g7 dy.
RI>o, ARRABRBERREATA LM FS TR
RER LT ERERI T AR A EFEES R 2H
T 3 ooy £ BF IR 7% 6] 7S 2 5 4 3,00

./;%d m/oRr sin 2 dr= ——';L[cos'r’]iz - —%(lwcos R?),

R Bo>o B % E R.

162. 7 F 4% 6 B 60 BB A
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BRf@YRABZ—BPREBE—-RIBEBEES T &
RPEHED—ABRYGBCEZLEIRT WRAXBIEABZ
(b)

- 29 ]
SHR Y KLUS ABRD R E 0. £y fi &
HRM OB RN BETWERS [ [ fooiymss
EHBR—ERLUERES ) AR ARA0E
B e [ [ ) dody B 2.

& I0,7) % fo, ) B Ry Ry B 2 WA 2, 45 W0
= 9.

& [ f fo,y)dndy 2 Bk 22 W29 (@) 3 A O LY
oy 26 IR 5 W8 B 5 7% B T 2 M 29 (B, 06 % G WA T (o, 7))
R I YD) Ry By, T B MR E

T o R Z A 5 L o, ) R TR B R
N 97 A S A SR, 0 R L 4 TR O R R AR 2 o R
e O O, 3 L R 2, B (e ) A B O W
% 49 %
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fllL RBHS

©% | [ s
ABG@DEZ-BERERRGHBREESEELDS
FERAVDERBLESAECCEKRU, P BEEE
fra—ag=rcosw,y=b=rsine, ABHRNRCCHZERS
[ e=rtty=smr =2"f,,p'?g?7r—‘l'
HETHE EXS 6D R o<l BHM R =1 A F.
MEERSEETRRERS
/et e
4 (y—5)]
P Y RREGHEHESBER LA 5%
w2 =

@ JiEs
ABy=Oy=s,o=cZHBRFHRS ABBHEHE A AT
HEWRIROBBEL | B
47 2 — & CB, {l & i 7t &

CaB=HARBZERSB

I'a'/:d /;_n(miyy)l

E& mE a<l, M A 20 BF

z=h
f e ERE I g » ®
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B ENS G)AH BER K Z 5 e=1 W E. 5 (38) 7 H Wi
RZ BB A BHRT:

é(z, 1)
/A(f"—iz/%‘;dxdy’

oz, y) B * 4, B 7= OB Wi 3E & & %
EZCUHEANCHEBZESAFER N TRBRE LR
.5l 4m B a<1,

=, 9) = [ 4z [5C 9)
S L= e = [ daf G2 e

V. kR

163. T B £ (Surface integrals).

EHEBX - BRARBEREE RS B E T
ANBREBSERS ARV AL I E 22— B0 — 5
HMRERFELZ—- S RBBRATHRRERFRAE
=t &.

HSBEBHE s=fe, ) Z—HRABART AL R LR oz
TEE— DA REHER-BELSEABE S @R —
FEAEFERRRERNEESHLEIZRE Rk
FEEFEEEERR XAV EBEERTSR4 %
HM Ry ) EBESZ—RABREMEARS Ry E
T HYMEF R e,y BHR AU ZR R Re,y,2), 0
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KRB BE W ENS

34 Rlz, y, f(z, y)] dz d.

34 [ [ Btz v, o, 9 o dy
F—BOZERXREAABI R THHEHTE do, IR d
dy Ycosydo, I & B

(35N f / Rz, y, 2) cosy do.

BEREERERYERAGNEFAZER,NEHA
GHOEBRYyBHAMT HFBZESR,CH FEFEEES,
i &

-/ /A R(z, v, fz, 4)] dv dy

SEERYEBRADRUATANSTNRBREEH) R Be,y2) B
Réi S bk FE ST E 8 E RS

(86) / / Rz, y, 2) dz dy.

RUEITH:EZTREFBRERMRAELIBEETRZ,
WBTEEES

(37) / / P(z, g, 2) dy dz, f / Q(x, y, 2)dz dz.
BB AERER
/ / P(z, v, 2) cos a do, / / Q(=, y, ) cos B do.

GCBURBHEWMFEZHH R o, oy TR Z AL
BE),GN=FIMANEGERAAERLAES
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(38) fdedede dz+ Rdz dy,

=% &1 & fm:

(89 / f [P cos a+ Q cos B+ R cos yldo.
ESHhFBRERKX

z=d(u, v), Y=Y, v), z=m(y, )
g 7 T & &y do=~FEG—F2 du dv, ¥

cosa _ cosfB _ cosy _ +£1
Iy, z) 9z, 2) I, y) ~EG—F3
I, v) 9w, v) Iu, )

KB+ R~ BRI ES 2 E WSS (G R

2(y, z) Az, x) o=, ¥)
i/fA PU L@ iy RO ”)] du do,

+HBSFEMEABuw BEH LA SHEZE
Fl. REE A+ +=1 EMARFIER
P tma=0, 220

Z2HRFSHREARSAFTBZEBRS
I=//w"‘dydz+y”’dzdm+z2da;dy.
BEMAZERRENREAB 2y, 5 TH
I= / fs @+ + 2% do.
%&ﬁSﬁﬁmmm¢ﬁﬂﬂf@ﬁmmm[@ﬁnmw

Z 70 W W AR ik
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I=2//S;(a;’+z’)d0',
S REIMP oy =B AR Z R UM E
z=ginfcosP, y=sinfseind, z=cosP
ARERE
dz=cos § cos ¢ df—sin g sin ¢ do,

dy=cos § sin ¢ df +sin G cos ¢ dop,

dz=—sin §dg,
(i 7] ds?= dg*+sin? g d¢d?;
Z5% E=1, F=0, G=sin%,

do=~"EG—F? df dp=sin g df d.

% J I=2 / A(sin"a cos%¢p +cos®P)sin g dg dd

= . =0 . o
=9 j; 2gin g dg J{ 2 (sin%g sin%p +cos’@) dp.

_ 38 5w
mz,ﬁ I—'ﬂ)g-i-_ﬁ'o

EE RRE)DE)EAGREE S RERT—5
T, 7 B B 00 25 50 8 4R 2 BB 0 T8 b 05 W A — R A5 4R, n
FHAR LT AERENBEA RS RS HER—&
STRIARAZUENERR S bR BERSHRERS
BA RS, 88, kA 2 5 b

164. X 48 % 7 1K (Stokes formula) 2 .
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T 32— 20 &3 P(ﬂ?,:l/,z).Q(ﬂf,y,'z),R(ﬂ’syv ’) %
TZEMABSG10VBRZTERHS

/Pd:v+Qdy+Rdz.
r

ARMERSRR—BRATL, TPERFIESERE
FEATETZ—-EMAREZOXRT L—% M 3 HFR
% 2 B iR MN B % 2 Ak MN ST (R 65 M S N),
rEfF BSHERERL IXER—NBER UL SWH
BZzERBERES

AP EEREARIREAHRABZ~HE RS K
LR EER B ZE—FTMER — S 5 EHIRA
Bz R m B 3L H
ETREEzy LZ 4
% C Z I (M A fu § 58 5
7B RE B Py, 2),
MaEEasSz—R
ABERE =0, 9) B
SZHFBRXMWERES

/; Pz, y, z)da

z

REGH A
(40) /0 Plz, y, $(z 9)] dz
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ERBLL,ESTBAKRKAERXb2H
P((z, y)=Plz, 9, (= y)1,
# dP(z,y) 9P 3P 9¢_3P_0JP cos ,3

e Qy dz 9y dy 9z cosy’
.3,y RS LA ERAMBEHITRARE

[ iem | [ G -3 )2

ABCHRZBELRERF/NESLFENEHS

/e 8- ns)am,

EEETE

fL Pz, g, z)dw=//sg—§dz daz—gl—;dm dy.

FRBSZIFEBMRAABFKBEART L2HFRAEXRB
AXTUHEKAR T H# KR EE A
W 2%

f Qz, Ys z)dy-// Qd’*" dy—anydz,

/R(a:, y, 2)dz —// dydz— dzda:,
AEE=XAEANGESIEEHTRZEE AR

89) /l: Pdz+Qdy+R da.

) G303 s -3
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RELBTESHESFBZERR

165. [ B 4 1 B 52 JE JB.
EHATALEBRFERRS 2T L LD E RS
BR—AESER 2B RRBZIRES M, M, &
s=fi@ 9 2= oty ) KRB My, M, W2 = WM T Sy,
S </ BRABSRy LZHEEEHSHEHRRZ
BREER
v=[[ s avay- [ [ fitwv)dvay.

B-MULEHRS LS EOERS [ [odody, WoH =
MAGRBEHRSG EFENERS [ [odody, RRBBR
HRSZEAFEHERS [[cdody REuBBES
A

(40) V=/fsxdydz=//sydxdz=//szdmdy.

2T KRR E— A
g =

1 B R Ry ZERE KT
FX, D)= [Tt e vy,
ml
@ g =1%, T

EzEo—BEFARGW.UE
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Saf 1w, ) y=F(X, 1)~ F, D)= F(X, b)+F, b).

2, i @ fir 4% (Eliptic coordinates). &% 3t £k 25 2 I 58 48

2

XPAB—-2EIGARTHIEN AL B SR ERH - S8
BMEARzyZ—HE OXF_BEH R o.M 2B @) BB EM

BERF PR/ CED)
a(z: ‘.’J)_. -1 l'—p-

33,8 4 up-od)ei~p)
Rz, y WA, nd0 B Z T
3. XERAARER
220, y=0, A+yP=L
BiEZ2RARBMERS
[ [ ey T=F= dx ay. % %5,
4 A=EHREorys, R—HEDERMozH &
y=a, 224 22=r2
HOCRFF R0y BT HE,UE—FHEHConoid) . ARMARS AR o C

CEX T . Ly
5 RRRayHE LFHmEER
CHERZESTER L En>LUFRERBABERF
(Licence, Lille, 1854), & V=x abcm’(l-%z)
6. RBRR2yTHRR__EX
(S 224y2=2y
(Sy) =gt

MZBRBERSBReoy R SR 2 HER
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2. RBRRFEHL24P+2= R R

PR e o008 oy gy

sinZ 8"~ cos? 8
B OZEERR P WOa<BY (Licence, Montpellier 1930).
. 4 - gin 2,
m dms(x 2ﬁ+2u-————§sin22).
a2 P
8. ® S

2

6

—RHPETRERZARERS (Licence Toulause 1905) % 24 =.
9 BEMAB: zty=1RAUBHUF R Z=ALRRESRL=FH

EAZERT

¥ oa@-
+§5=2e-2)

e dz dy.
&1 zy sl

ERVTURBEUZERRABZITTRA=Z AR REEZ.
(FRURIE LI 4 R HE 1929. %: 16/15.

/. /.(a:+y) log (1+—y;)

2 2 2
10. A wE §+%2+%2=1

92 .E?:__._qm_k . a’.—uz
B M A g e

¢t u

ABB o Q<u<e; AMMHNAIBERRS A WMRESRZHE R
EAfiah i K RE . (Licence, Montpellier, 1902).

=2 x bola— ) + Lo~ )8,

' Sa? u2

72=-§-vrabc—7l, "=“"§(§£7‘fz§-
11, WMBHL=2+2Z @R 2y H L H,E R 2oy A XK il 8 P4D2=
2y WA T REER (K#HXBRE.

% ZL/5+ log (WEHD)
12 RARBREE
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@>0, b>0)
2%, 2
_2+_ﬁ_c2.

BRRAGARETAZRITZ2EMERE® aﬁ*zyﬁﬁéﬂﬁﬂs’lzgﬁ.
e s.—.g’_’(1+ 2)? ab— Tab, V__(a+b)c4

18, D=8 % (=7 1)
BA Ry=x,y=0,e=X Z{FRZ2=ATAGERTUI

14 XERZT

f /‘ dz dy
(1224922
2 B B % AT FIERAMN B 3 2 M (Licence, Paris 1919)
y2=2z, =0 TL“Q B 4_“/2
15. HI-ZARZEXRERS
+@ o
/ ‘/(") e~%Y gin az dz dy
u®
+og .
4 %dx—'ﬁ:? {a%0).

16, AR E 249 +2=1 L R—B=AE S B 0, ¢, D, 0, 1,0,
200 S EEBRERRBRARS LS WL ARS

J[@pie, [ [arai, f[ar+ad,

(Licence, Paris, 1918). % ’%1 , z R ’%1,

17. BA S EXMoz, oy, B oy Lz =N ARB AV UAEBZE
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BB ANB R BR B
[ 6@ =my] dat (&' (y)eo~m] dy.

AP ERMN DB EN BB FTENRANBATRBE AWM ERS.
18, REAAHME L

z=(a+b cos 6) cos ¢ 0<o<27)
y=(@+bcos @) sing 0<o<27)
z=bgin g
HMERS
/fz dy dz+y dz detz dz dy.

(Licence, Lyon, 1911), & 6a%ab?
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ZREWES

LEXERSR

168. = & | M 4 (Triple integrals).
ERNAZERRERAEENRADANRREE
BEUTHERRERRZE—~ANERBD, 6 F2y,9
EEREAZ—HEEE—ES DB n iR dy, dyoor
day T T D vy v, 00 BESBEE B & Mym, BFR & P 2
B 5 B0 5 S B
S=i:3!w;,

i=t

”
8= Zm‘v‘,

{my
Bnoo UESIREEFEREFREBRRIRT,
i I=1.
EHI=T, 0 ey, VBB THRDBH I RI 2 A%
BINEREFC ) EARDRG = EES:

I=/f/1;F(a;, y, 2)dz dy dz.
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I BmE

1) 8 =S, mi L)

=1

ZBA ¥ 0 L) B & R E— 8

ASSERETH S LA R NS R e
RBET SRR RATBTRE WARY 2 —
18 5% BIB b9 15 K B

167. & 3=

R Fz,y, )R DBABEEERD 2=2 H 2=7
FHEFR=),EFTReZz2—~EEEER- &G R
BZBER—BRCGEEMARCABZIER RS
AB ol ALY a(i=1, 2pen) 7 H W K 0 25 58 iK1 B
0z BT ZoBHEEER =2, Re=Z BT HEEm—1H
FE Y <oz BEEE DS B MK IR, WRRAH
HPBRZzZBRea B hkERZA En) Ba 2 i — 50K
SR Mg AR ZESTER

@ G;'EF (f.': iy Lo 2)(Z2—21-1)-

gs,kﬁ Zp.y SH 2k FH'?Z’EE“‘%, E%W%iﬁ{ﬁ-ﬁﬁ@)ﬁ )
B a2, 7), B fI’(fi; "B

3 Dz, y)= / d Flz, y, 2)ds
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Z a2

S = i‘p@n %) G

=1

il
4 = [ f /1; F(z, y, 2)ds dy dz= f /4 @z, 4)dz dy

=/[i qla;dy/? Flz, y, 2)dz.
NN

MERR=SBEEFHTEBLBRETR B2 R
BazERFBERS A D BRR 2=2, 2=X, y=vs,
y=Y, 2125, 2= ZE R B E N 2 AHRBH

®) I= /x.o % i L Ydy / z Flz, y, z)dz.
(] 2y

RERMEATEEERRES 2 XA
4% D& A — B % BB i S P, g, DR B R
EHEEARFRXALEIAROTMARARANREZHE
= 8, S5
CA) s=y(a, 9),
) 2=z, 3),
G, 0: BoEHBESRRARN (Go<ti<z) = HiTH 8, S, WD
BERRAERAFEARMR
1) R 2=z B E R S W, F=fia, 3, 2),
2). RS, 58, i F=fus, v, 2),
). W8 o=z 2 H B Fefils, 9, 2.
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72 15 161 g 3F &, % B fr
/ZF(::;, Y, 2) dz

2y

= / ﬁfl(a’) Y, 2)dz+ / ¢2.fz(5: Y, z)dz+ / zfa(wg ¥, 2)dz
20 % #2

EARX@.

AEXDBERPROFHZ—HEB R B E 2=k v,
2= o, ) (b, ) R AR I ($:<) LW B EH B Flz
L BTREBZEZERIBESBEFSHERZZH,
EMMEFE 2=2, 2=7 (2:<¢1, $:<2, % — B B ¥
G(z, 9, 2) % D A R Flz, y, z) &, 76 5+ B F, A 15 152 &i 5 &
E 5

// /DF @, 2)do dy de= [ fAdw dy /‘h * Fw, y, 2.

FAZBRC i o=a Re=b@<b) =FHFH/BE K y=
Yy (@) Ry =) (<) = 8 SR 58 A iU

(6) / f /1; F(z, 4, 2)ds dy dz= / b -é "bzdy /: *F(z, y, 2) dz
a 1

HARL By ZEEWe b AE R
FEDZEFIE—WNE S BGHZ2ETHRESZER 2
REBNERBSZRFITEE BRI RETERIXAF
i |-
. MRE+P+2=RREH Hory: FFIMZ K D i
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% [ [ [sdudyds sz BBy K Mo B2

1= [ [ [ 2o dysm [Fan [Ty [PV e

BirmzUReE

fdm_az—yzz dz= %(Rz—a;z— ?)
0

VEE-22 : ~EZ=3
[ [far-o- 1]
=%_(Rz_m'z)%’
RERBS 5[ (B—oiis, 0 R o=Boond, BB

SRR

1 % pciit aop o B 18T
—?7/‘; Rtsintd do, PR )

TR
W E S & I=T

A REOGFBRESRATUXERY S 2R:R D
BE—EHRAR =R 2=Z_FHFEMEIBER <<
et <BZ AT E DB m RS RSB RN
TERESES A RBERE S E LN MBS K o=z
Romz, SAEEZ AR ZRSTEE

Gz [, Ty udedy
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A Fe=e \ HRKDBHPEZEEIBE G
¥(2)= / / F(z, y, 2) dz dy,

m‘€ﬁﬁ%#f¢@%@ﬁ e

m f / / Rz, y, 2) dw dy dz= f d f / Pz, y, )iz dy.

%Dﬁﬁﬂﬁm ATﬁ‘Zﬁ%ﬂﬁHhﬁfﬁZﬁ%ﬁ,&

168. K 4 4 E #r & K A X (Ostrogradsky’s theorem).
BEEHRARERT S FERERARA S B—
WhBo 2B RRBLREEEAE Ry FE b2
HHBE—RAm—ERORZ RAR B, AL =0
Zifr =@, ), =, ) BEBEEEESF B =S, S,
P B 21y 00 4 LT B 20<oo 182 %5 TR B B R(r, g, 2) 38 S 30
SHEmzRDA,ERER DA EREERE u= g

®ma

ff/agi:dzdydz

&%
/ [1 [.R(.’.!}, Y, 22)—R(w: Y zl)]da; dy-

[ﬁmeM@@E&hﬁE%ﬁﬁﬁ
/ fs R(=, y, 2) dz dy.
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ii— [ [ B@,y, ) do dy & Rz, y, =) & 8, °F % W b T B 4
/ /S e, 3, ) da dy.

RUB=ZERLSREHRT ZHE

@®) I/ /D 28 gy dy dz= ]:g R, g, 2)dz dy,

Eﬁﬁ‘ﬁiﬁﬁﬂgﬁjﬁi-
HESHRS S ZRBRARMEF—RIBIFTReZ
HE URECMHAE, ZEEBAR lfhﬁiﬁ EZzZEa &S

[/ S RELEEELBERREET Rz M &
CRy)

/f/ d“’dydz=ffP(w, y, 2)dy dz,
/f/pg%dmdydw//ﬁ]@(x,y,z)dzdz,

BEAO)=RKNZ, NG
W [ Rae

- f / Pz, y, 2)dy dz+Q(z, v, 2)dz dz+ Rz, y, 2)dz dy,
S

)

EEMEARXEEIBEARSHFE.
£ P=z,Q=R=0, % Q=y, P=R=0 5 R=z P=Q=0. fif%
RRWiZREAR



332 oS % 8 5K

169. % B Z % .
B R
= f(u, v, w),
1D y=(x, v, w),
z=vY(u, v, w)

REMBHlozyz Rowvw A EZH S HABEZ BV AV,E
%f:‘#:‘;’& Vlﬁﬁﬁﬁ,ﬂﬁﬁﬁﬁﬁﬁ-% F(ﬂ",y, 2)@ V
AZAEESNAFRBERHAR

12) / f fV Pz, y, 2) dz dy de
=//fVF(f,¢,¢) X2 qu do dw

I(u, v, w)

REZ T 6 HREEARNRER BRGNS R
I 500 B 5 b 45 o 9 40 R T B 2 % R OR . 3R MR R,
R AR 2B R

BEAXRER
a3 o= f(X,Y,2), y=Y, =2
%
(14 2=X, y=§(X,Y,5) =YX, Y, 2
BRRBE X=u, Y=y, =z, Mg Q)&
15 Xay, Ymdlu, v w), Z={(u,v, w),
ERR=RTRERoBRY, ZR e 22 R
oo AR XRu NBEE XY, 22— 8% (X, T, 2,
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i A

(16) s=f(X, Y, Z), y=Y, z=Z%

W ORH(1D) R16), (D) HEB R (1D RIH 2R EBH
A A2 3% (12) B 7 3 5 (19),(14) BOB 1 3 BB B (LD IR K.
1% 7 50 156 ) 3 8 6 BLYE O &

170. % 7 5t & (Element of volume).
REKF,y9=1, 1IAX10) 88

iy

BRAERERBVERZBEVL. I APEAARES R
an V=¥ a“(L‘Mlgy 1, &,

(u, v, w)

Nz, 4, 2) l
AP rereren) dv dv daw,

V. B VB E D BE R

ERBZAXAD) PR u,v,w 5 90 6L 8 [ 5 5 W u=const.,
v=const, w=const. HFEHBEEATUZL4 VR Bl E N
F s RRAAEBAEE (W), (@tdy), @), @+d), (@), (wtdw) &
ZEBRSER

Af, b,
AV= [3@{"3"”“& ] du do dun

£ /@ du, dv, dwﬁ]ﬁﬁﬂ%ﬁdv;ﬁiifﬁ

_|2(f. &, ¥)
av=|% f"l’ldudodw

LZBBRRARMEZBuwv,e 2B HE T K
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WAEABELBRTENAZEBRTENBTAHADRXA

=2F gua2f g of.
dw—audu-i-avdva‘wdw,

dy=g£ du+g—9f) dv 2 dw,

dw
dz=g"bd'w+a"bda) +9¢dfw;
BZzR&
(1s) ds?= H,du?+ Hydv? + Hydw?
F+ 2 F3dv dw+2Fdw du+2Fgdu dv,
o
In\2 _ 2 z\? - 2 z\3
a9 E=3GE) Hz‘z(a’a}) . H=3(5)
9:1: 2% Jdz I Jdx 9z
F1=Zav v’ dw du’ Fa= du v
dVZHEZHRRI ZA X HE/E

9z 2y 95 (2
9%’3%’31& H]_ Fs sz
92 9y Iz £
aaazav =|Fs H: b |=1;
3mag 2z F, F, H,
9w’ 2w’ Jw
B A dV=~"Mdu dvdw 4.
REF—-BEZERFMNBW O W Z20EERAELBERL
ERAELE UEHAZXBUYUBBER, IEBSFEH

Fi=F=F=0; i &HREA X 2AL N
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(20) ds?= H,du? + Hydv? + Hydw?,
i}
(21) dV= ’\/ﬂ]_Hsz dw dv dw.

BZAKXI S b 4 587 38 #AR du, dv, dwd iR
EHEZABRB—BFAEHENUR=8 8 VHd, VHd,
VH,do B EBERESEMNRENEEAR/RBR/ETEER
HERSBETHF YEARQ0),CD. LAEAR—EZH
BavEHLAdBHE @ 2HET%

Bl 1. REbrE
(22) g=psinfcosd, y=pcos@Psing, z=pcosh,

BEH

(23) ds?=dp? + p%d* + p%sinZp dd*;

Bz & z
(24). .dV=p’sin dp dg .

AV zEhESHEN
3ok .5 p=const. % OB
i Z — ¥R H; 6=-const. 3 oz o "X
BEMWOBRZ—HES%E y
Fi; X Yr=const. F B oz X — % 2 @

. b = 0 AR B BRI RE 2 E
B—AEReBY, B3R ETRE—-FHF,SEENSE
aB=dp,ay=pd@,ad=psingdy, 2 7% i & T K 2 ACH:
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B, R EE L 1%
24 gmrcos®, y=rgne, z=z,
%
(25) ds?= dr?-+r¥dw? +d27%;
Z B
(26) dV=rdrdaodz
BAXBZHBRETRZ

II. sRERR

171, 2 R EHE % Z £ % (n-tuple integrals).

SRERERAZAVERETHREGESFTBE o R
EXFREESAZERFTRAEAGTRARA S
YR

o, oyt B BZ—~HABNEABRESRS
Bz — M 2%, 2%, 2% B TR BENAZ—B.E
& P 5 = 5 25 1 O,P8 B4R Slmy mpree, 2) = O(H 2 8B B — 188
MERR—BEGRAB—RRABWUR—FEILLR
—BARER
(27) S{’c’(a’n Qgyresrmeen, xn)éo, (‘;,g. 1, 2,........, k)
TEARNEENZ - BD EDAEA S I E s B8
HAR—ERIBEERERNSZEREDZRER
BTFR
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(28) O SH=X,, TSt Xy, B S T E X,
B B 3% 4 3 56 B8 (prismoid). i = B X —2 BB EW L n 5
EEBOTESAL-BRDZ—BEZ W ENBEH
RDHEZER L
HEREGY SRARD EEFAKAZ~EY
F@,, Byyreee, 7). B 18 83 25 47 1 28 T 2= 05 =L, 2pomeer, m) 32 25
BHADBAB RABER2E D AZ— R U Az, Az,
-------- , Az B 3 ST d B AR TR — B &y, Goreeen, &) THAE T B
(29) S= EF(E;; §2, ........ ,‘ 6“)Ag;1 Agyeersnses Ay,
SEEDRFA & BE R AEEZHER NS DR
ERABREREMBBR R LB Koy, o, 20) BA
RDIRB n % B SR M E B A T AT ®

I= f f ........ _é) F(y, Tayeveronry W) Gy (igereririe

%2
R ERS T RETH S BS BN S%RE G o
EEnAERATESRZ ABEBEXNRo-1E RS
BRE T2 3R 1 T 5 TR AR R (B, gy By B FE 0L 6 I
Mk—BD RDHGENRD AEHRADRELAEE
B (g, Dgirverreesy Tnm1, T') F (@, Tgreeveers, Tumy, T'n) HE 2. T'a R 27y
1 B, Tamy 85 =1 1B BB D PO 2 B B G B B
FERBENESTADERREZNRERE RS KD
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PR (2, oy T ) B EZ ~BERS S ST R E HR
W 2 AR

el Az FBESBRTSEFRRE®

(30) D1y, Lpyreorerens s Ba-1) = _/ o F(ay, gyeere s %)%y
z'

M I&ERME
ZCD(Q;I, Lg,reeeeses , a;n—].)AwiAﬁ"f“""'Amn—l

ZREHMED AZr~1ERES
61D  I= / / ....... / DBy, Dagerrroo Tmg )y Aiigrerreromy
B B 2k 78

BT W R B EE R o HE M 21, Toyeeorr, Tamy BT
Bn=-1BBHRR -1 TEHNIE—B D, F2% RHX, Bz
DRAZEFAESRAUAUS &

62) I= A T”da,n / / ........ /1; 1 Flaty, Bgyerrene, )ty Qzgereneeedgy
B DEBFER
B0, S SX ey B0 X e, 30,0, =X,
HEZERN BRI TE

1= j[ & d®y defvz '''''' _/ XnF (@1 @gyreeerete) Ane
8y 2y *



BARE ZREKS 339

BARBTEEERMAXSFWRAIRTREEI®Z,

HAZBRBERBEAZRFFAR W R
BEUBFHRARXTEHRR v ER S

(33) Ty= (g, T gyne, Bw) (3=1, 2yewreere, 1)

BEHERAREE—RD R DEEMENE

184) / / ........ ‘é ’ F(@y, mgyeemeess s D) Ay Qigrese-sss da,
= [ [ [ B buges 80|58t 8| 0ty

HB_SERAEABA SR ax:
DEARGCHER-MER LN HREMBRT R ZH
# 9 1&;
%) FE R e T b %k o2 T e A R T R
(8B)  @y= gl gy oererry B g)yreeery ey = Py (&g m00emn, o ) Bw =2,
(36) ;= 1"y, Dp=a'g,wrrrety Tpmy =Tamgy =B, @ v,
HEEBARCHR -1 REHS B ERNEARES
# (35) 7T 1 2 2% 32) 52 4t R T 40 3L B 28 5% A 4 (36) OF ° ol
ARG

III. eRAZRDE

172. FF B
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BPEYRQ, Y Br Ry ZHM EZSHERPdedQdy
ARBZEMAUREZTEsRyZ— B ERD du, R E uw R

87 du=Pdz+Qdy, .
Bn B
(38) "—“=P(w, ), gg= (=, 9),
SEE
9P 3Q
(39) 7y 9%

SEBELARAEFBRES KD 2R E MG R H
BENHEARR—FERU ) ARG B—R BEENE

u= / XP(::;, yde+ ¥
£

L BEEEBRMYBy ZE—HHEBE T Ev EARS

SRR AR 2 T B A
zXgi’a:!m+—~¢2('c, 9)-
EG)H

/XQPdw— f 22 dy= Q@ y) - Qaer 9)
2
ERREEE

%‘ Qs y)’

m
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Y
Y= /yo Qe v) dy+C.

Y BYZE—~BIECE—-RBEERANFES RE K
ERECDFBATMHRAAIRXEZ

(40) u= [* P, y)do+ / " Qo ) dy+6.

~Zy Yo
Bl g2
(222 + 22y + 9% dz+(22+ 20y + 392)dy

W gi; 22y et ont oy B — B B BEA duae=0,
%=0, i f1 A K (40) %
u=/ox(2m2+2my+y2) ala:+/y 342 dy +C.
=§a, S +ay?+oyP+ 2+ C.

LR ETRHREREE TR ZEE SER=SB R
TR ZAPQRE Ly : 2 HEMART FER

1 du=Pde+Qdy+Rdz
"HEEMA

u_ u__ u
(42) Frabil il Fa

HEHKAESTRLE

43) P 8Q 2P_92R 2Q_9R
9y 92’ 9z =97 9: 9y

A 7, B e R, BB B T K3 R 49) 25 — 4R



842 k& N 8 2

o mE K
X ¥
u= [ Plz,y,z)dz+ [ Qzq v, 2)dy+2
‘/-';r Y, 2) .40 )
ERAOBMFBAMZB:2E—HERERAKREZ
UBEuFELERE=ZFBRX OARA

P T2Q(®o, %) 2 3,192
‘/2"0 3zdz+.4; s Wty =By 2)

% 43)
B(z, y, z)—~ B(zs, y, 2)+ R(@s, y, 2) ~ B(Zs, %0, z)'l"(il_'f- R,
=
4
RAAB/ER

X . Y Z
(44 u= / Pz, y, 2)do+ / Q(zo, 9, 2) dy + / R(%o, Yo, 2) dz+C
2 Yo 20

%oy Yoy 20 ﬁﬁﬁ;&ﬁlzzﬁ,ﬁﬁcﬁ—ﬁiﬁﬂ.

173, %% [MPde+Qdy 2 3 &
My

HNEHEBERSTRB S BN ETHEREBFAR &
Pl,y) RO, ) “HEER-BRCHERHZHARNE S
BEATBREEBCHATRAZEER. FLEZSMRA
Rz—-BRTmRB/ES

/Lpdx+Qdy.
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BREMICEBRERLENB SR R—-EARBHEER
{ilﬁ%ﬁ"LZW%Mo(%,%)%ﬂk%y)»ﬁﬁﬂﬁﬁﬁﬁS'IEZ
T — %ﬁﬂﬁﬂoﬁ‘ﬂg”“ﬂﬂﬂﬁﬂoﬁﬂﬁﬁ**ﬁ&,
ABE—BRTUEE - BRAZRHEBILnERIRE T
ESHRAVALTRRAAKARIDEARTEE RMHFXK

RZAEUERKS [PdotQiy TR AN ZIE— B
TEEEREELEMERTHEHREAR

(45) / Pdz+Qdy= / / gg 31;

MARPORARNAREHGC),VAERRMI/ SRS,
ZEBFBRRZKEEEHE EHZLUETBLALE RS

N ARANERBUEFREB AN S HER,

MEAURB—BAZRA, EXTART ERSLM D
AZABRTZRBRFEG)FBREEN R
BERGC)ERE NAASk LAY 2R LR
LZ@aMA[PitQiy b G 0E LR L HEFREN
RRLLBREEZ—B&L 56578
B 1,5 Moo, vo) B BT A Mo, ) RAR BB & A
Py AE — B 4R B9 AR B

(@ 9
(46) F(z, )= /(: ;)P dz+Q dy

REBRABEE L,y ZER TR LERZELEE S
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P, y) Qe y) BN F,=PRZESTHE
ot a0, 9= Fa, )+ [ P(s, 4) da
(@ 9
EH @0 BEECHAL ) B, TREZ@DERBrZR
7TRE E (v+Az, 9) B b
REETEARTE

Flz+ Az, )~ F(z, y)
Az

RAOMBF,=PREF=QHUNBRHS Fao ) B RH
AHEBRG)BAM—ZERRAT, GBS ERIZ¥
B R

B 3 B T 2 B B, 2 R (40) T T — 45 U B 4R s (46)
B KB & Mivyy) Y
R My(zy, y0) B 5B B UK B N M
EE TR N (v, 30 B 2
MNM BT S B RE R
2’.5‘ M*?,l_mﬁ z=%,; de=0, ¥§
NM, & y=y, dy=0.%cFEH O
EResR B o#om

=P(z+0 Az, ), (0<g<1).

M

[ @ pay+ [ Pag s,
Yo %

WBEETFHKZER
BHEFZHEBRAMEULBERT B & 2= /0, y=



BAR ZXBEHLS 845

YOBTZHFEBR te M 6, B ¢ M, B M, Y2 N
My f1 , )
(47) /M CPds+Qay= /:o [PF(6)+Q4 (£)] dt.

B dm W AR BB S BE AR R B o= gty — ), ¥ = Yo+ Hy —20)
MAthmoBEL
EBAFBREN Z—B Us v RS ZH T H
AR
(= ¥)

Pdz+Q dy=Ulz, y)— Ulze, yo)
(20, y0)

i /8.
DEERESBERREM Z BB
REREMARME—NESREZ REL&PQ

REREABESRAASHIBRBENZEHUT R %S

(48) / Pdv+Qdy+ Rz,
LQEEWE%‘ %ﬁﬂa(%syo,zo)ﬁﬂ(%yyz)Z-—ﬂﬁﬁ;ﬁﬂé
RS R M, M SR TRER LS 2ng

HAEDSENRRARSBRERNE—BRT 2ZHEREN
BUEZTEFHIRAER

/ Pdz+Qdy+Rdz
= ‘

-/ [132-38) i (B30 ovie+ () e
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SBUTBOZ-UHEAHAEISERALT milEsS

R 48 % A IS R

(49) oP_2Q 2Q_9R 9R_JP
2y oz’ 32 9y 7z 9z

HFRUHWETERZARB SO ERMY, LM 8
ARNMAEREY. R L ASHNERBEI By 22—
e

¥ 2

F(z, y, z)=/ ' Pd:c+Q dy+R dz.
(=0, Yo, %0)

BESEDMERENHZ TdF=Pds+Qdy+Rdz: EB M
du=Pdz+Qdy+R dz
Z—B U@y 2 NE
Fz, y, z)=Ulx, y, 2)~ U(zs, Yo, 2a)-

1. aRsEROERARE W26
EEREHESFTNRA LI AZ—~HE IR LS
MEZREENR LBCEREARAIREATERIEE
RBZEBZTSFHaaRS

fszdydz+Bczzdx+0dmdy
REMBEZTCRXRUAREAZ—-—BEER=EZAN

ARTRGERED AR O EEERAERIRARER
E—PE LR RS T TN RARTAS ]



BARE ZREHL B4

HEHAEREARMBICEHZRERVAZZARS

[/ Bar55+5%) daauas

BRE=Z=EHAISRENERV EMBEABRLHA

94,9B,20_,
ozt ay 2z
i o ek B o KR
72 A
1. BEEK

X ) 4 Z )
F(X Y,Z)= dz d das.
(X, ) '[”u '/yo y'['.o flz, ¥, 2)

2 BERABZoRME-

2
e A—-b+f-——c =1, @>b>c>0),

AB—2MBREMENHE, 4, ) FZHEBZLXBRE X —8
MESHEXE—BERREENEABRINRIZ=8 0 00
Wb =R B M Z ¥ T 4y ¥ (elliptic coordinates), KRB M E R P BEBZ
=l P 0E AG,0 R BB R

3. XERARWE S+ 4el=l AMSRERD

[ [ [Catay+espandy as. o 864
4 R=RRD
[ [ [15te—1)2+8as ~tat)iz dy d
B4 RF B R 24+P-00<0, 240+ -2 <0 E Z R A

(Licence, Montpellier, 1895). %: iléms.
5. KRB (@22 =3a%ys
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RARSMBosyz 7§ 2 MA =2
6 & o=F0,¢) BB S Z MR HEL,AR SN EI 0 BR
TEREHERSHHELHRS

%f/p cos (p, n)da,

de B W R 56 3%, (o, n) B & & (vadius vector) ¥ 8 §] @ 5+ 5 I Z ¥ 8| &
ZA.

7 R+ BRI} (Gaues integral): ¥ S B~ UB—~2Z¥, 0 BYZ
BRECINBELXRSHFEEETRZALERZRYITIRIAES L,
S 5,80 E & 5

fjsc_o.ig_/’;z’_‘)_‘gi

%ﬂ‘lr,ao,ﬂgr.
8 REFRE

(1-+Ey?) du+ (1 + kD dy
(A+azy)?

ﬁ—%ﬁ&%da.zﬁ*u.méﬁkﬁﬁﬁﬁ?ﬂﬁii’ezlsﬂi_hliz 4(1,0), B(L, 1)
BN RMABEME, RAOB R BTES

/(1+1:y'-’) dz+(+kafdy
(I+zy)*
MRMRAEEHENRIEBH N EZ A
9. AkyEEE
224 4y2—22/3 =1 =0
ZBBR
ydz
2+y?
Bz S E B ~in

10. RE-BE/DEXR=OBENS 3 BERES

I= [, y)lazy dot =22 dy]
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BATHI YZREVZHEBERZEST.
BRoQLoOBLmeE8 IR 22—k LRBR DN N ZH A,
BRZE BB E (Licence, Pairs, 1916)

& flz, y)= L=2m.

1
(I=22) 2

M, REAEAFRERZEANTEYUPE ) Rk, EHE~ BB
®a

[Pleta, y+8) do+Qlata, y+6) dy

RERLIES BERAREN (Licence, Paris, 1900},
12. REARVERTRBF2HESILZE®RS
J [ —aDoa)dy det+azy s(a)de dy—4dez du dy,
REHBELRIZEABRTHRATRSES
WERZEREFLERE, 199
%2 pla)=2+C(L~2D),
13, RA=ZSERB oz, 00, 2R T ) RAAMBRBZ -8 R
Boy, 2 SHMZ T v, ERARE- AR  BNEZHE
N & ]

= U(z cos a+y cosf)+¥ cos y
1=ff Yoo do

LR, oL 7EBERMAZERRSGEHRZA

REMTEIARC LR AREN R HBARENARBZ WS,
MBEEMARDzBHR—~ PR BLEBZETRAZAIRT.OZSE
ZHEUSBEZ ARBARQLZRGINOORFTHEZRL Fh
SEBLFANRBEZHRIZERBEELMNFBIRIZIRETMH
Rz (Licence, Paris, 1921).

&: 7==e[50+y 20|+ 9@, v, h=2r 3B UG, 0)






5 A R

X i R & &

L XX BH
®) 3 18 K (Legendre) B 5+
/o- 1zz:"'1(1 - a)t-1 gz, /‘; +mz?’1 e dz

I B VY L U L AT T o
beta B B, i1 B(6,0) X2 B BRE e Z— B KA S gemma -
HREI@OEZZ_ZEETRARNERNE ARER LS
BE

175. ¥ ).
EERE—_HES
fo * pe-tema dp
Re>0EA BR(BR o<OBF AT W 2, KRB HH

1 3
/ as-3g~sdy B f av-le-s gz,
& A1

EREASEBWMIBERER FHBs A ZLETH 2=l
<L OBBEZMARI>+o F — BEP— KA E o 12)



362 B e HE RSN

o0 @RL THaHKEF B SATFRA 1-a<l], B
e>0. B RR >0 EFRE_HBM S FERNMBEEcZ—F
%, &

) ()= /; T ga-tga dz.

ESEPAEEHRNRI<<+o RHEASIE

176. TEHHRZE— 8
BLERIRBIBEESEH

+o e
@)= —| x5! e-{l +(@—-1) / 29-2¢~2 dz,
N o 0

BERCLABE—-EEEMAEAR
2 T(a)=(a=1F(a—1).
Fa2HERpta, HrpBE~FEEB T BEAR0R1
B9 2 50 S A Bk A 5% S B AR
T(@)= (@ =1)(g—2)-sere (14a)e I‘(al?.
B B %k T(o) 88 5 & T(ay). £ % 2 75 # (axgument) £ 72 0 58 1 1.
HoRB—BEa, RIJ&:%:

M= /D e e~* do= [:—'e%]:a; 1,
HAR
@) T'(n)=(n— 1)(7@ =rerse2l = (1 -1

EE B Te+D=aT@ T B a0 B, aT(0)>1, £ &
T(a) JE # 5 4% 55-
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177. & ¥ B(e, b).
ZEERHAaLKRB—HEML

[artt-ap-t ao

#a>0 & b>04H B H (i it <0, b<O I &), MAEEa Rb L
—EE
@ B@,b)= [ w1-ap-* da.

EGeBl-o, AR RVIFAXFRESaRI 2ZHE
HHTE T4
Bla, b) = B(b, ).
& 93 B(a,b) #r e, b B BB
B, ) BBATERMBR FEERER EERZ &
w=cos?P, l—z=sin?eh, du=—2cospsin ddp,

H
5
) B(a, b)=2 /o cos?-1 b sin 21  depy
X Gy
N SN 2 o ot
i el v R T
=
_ +o {a=1 ¢
(6 B(“:b)—_/o‘ Axoee
%

e ge-lgp [ oe-ldt /’f‘* to-1 4t
o - @FpR Jo ¥ A - [Tips-
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MRARKS BB L UH

1 t"‘f + tb-i'
o I+ t)ﬂ?dt'

HHEEBRe RO ZHBE

(D) B(a, b)=

178. BEEATEHBR ZRIE
BEBTHIEREZRR L RS BRI+ 528
22 Ry W H
T(a)=2 fo ¥ gt et gy,
T(®)=2 /o e yzb;-‘g dy.
S gk = 5% 40 7, 0 7B
r(@)T®)=4 [ -1 gy /o *° gmatytas gy,
FBla=l Ry=l3>0_HRERoz, oy % —EFE 4 L
REWITREERS
4 / / ¢=52 -0 g20~1y2a-b dz; dy
W l>+o PG Z R, f(z,g)=e-?-vg2-1yB-1 2 ozy 4R
BEETMESEEUNoBLE—~HER2y G EH KRB,
MERS
4f [etsraretym-t dn dy

REER+o B RENEARSEEIBESRIBE
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4./0’76_;,? p‘2¢+2&—1 dP /;’0059‘.:10 Sinzb.'.la do.
7
D(e)T(d)=4 / +.c— P2 ptatas~1 gp / ’eosza-lg sin%-19 dg-
o 0

RS AT S

L@r®)
® B(a, b)= =T 759"

179. TEBZH = 6 5T H %
#b=1-0,(0<e<DF

B(a,1—a)= 5@1}‘((11)‘ %) w T()T(1—a).

B@,1-a)= [ & terl4 I g,

BERE A Z T U R H: 3R W AR

2R

--1——- - 2 vesertes LIy g n+1l'v”+
zH
B(a,1-a)= / 1(9:"’1+a:-“)[1—:v+w2— ........ +(—1)) dz"
[
— L la;n+¢+wn-¢+l
*+( 1)+/,' T1s @
1., 1 1
= Ble,1- “)'?{“1+a+1-a+2-a
. ) s 1
+(=1) n+ ( D +( 1?n—a+1

g1 n-g41
(=1 / E_T_é_ﬂi_fi.dw,
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BPEAXREBESTHF N
lwn»ﬂ‘l;‘.mn-a-f-l _ 1 { 1 1
'/0 1tz dx~1+5\n+a+l+n—a+2)’ 0<6<1)

W 7 a7 F, 7 M

= 1 — 1 ] 1 — 1 ssesagon
B@1-=7 1+a+1—a+2+a 2—w+

F(=1p (=1

%—a
NRER=AERZ2RO®
COSGCZ‘=1 1 —-— 1 1 1 —
z2 24T =7 z+2w  z—=2w
1P e (-1
z+mr 2N
%B(a,l-—a)— ,EH’% x
)] T(@r{l—e)= rr—

£ 755 82 5 B 1% (3: X Relation des compléments),

8 B o= 78

[r@)]=m & 1(3)=m

BEBRSTEELEIBLZE
r(g)=L

ﬁ%%%ﬁﬁ@ﬁ@

o reeerees

(1) ¥ 2 % Hobson, Trigonometry p. 335.
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2 1 dym

180. T EHB Z &= # i

AKX KT
TIa) _ a1
Bla, &)= 19,y 2f T
=1-y = 20y
i m—m’ dz ) g: L

B, 0)= gy | (1—30- Oy
REy R Vy.

B(a, 0)= g5 1/ (1'31)“‘121"}‘12’2% I (a, 2)

RERAR G LR I(F) BV, B 5 %S

I‘(a)I‘(a+%) I'( ).

=i
RBak o W7
(10) r(a)=2‘-'—1—r( )r r(%:0).

ERBUEIKA AR T H Rz — 5T 00k
ARERTEWETE AR T@2zHEE (03).

181 A RRE
Hrk—ESRWREXOAEHRAe=L, 2. 11
ET S TE N



858 BEAEEE S

) e e
MEAEBRAKXD

sin »@ 8 26 _gn1 sm(6+ ) gin (0.&_%;) ........ sin (0+2_;_17r)

gin 0
i 4 60, Qi 45
n=2%-1gin %75 sin 27;1—7 -------- sin 7—‘-7:;—:—[ T,
REMEZHREERS
8=1
\p(2\p (=@ 2
{n (e () ;;;L-

ML ERBRARERES —BEBEZARRBER R 2.
I DlogT(a) 8 D*log T(a) & T(o) Z 8 §§ Rk =L

182. DlogT(e) Z ¥k 6 K& & .
BAXE

12 d log T(a)= }%5)_ +¢[ - a -i'c)ﬂ] d”

ELBnBERBEIRTREBETERERE T 2B/ 5, &
TR ZlgT@) BEARBEFERK(2),ZRHBEEE
(M. J. Hadamard)

T'(e) _ Ta—h)—T(a)
@ 15~ —AiT@

(1) 5. Hobson.—Trigonometry, p. 117,
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AP EMEBREZEBEMTORPHOBRUISR M
XN TR m

a — i L@)—T(a— 1)
7o log T(a) lllgxs —T@ (%)

=lim [T(h)—B(a—b, k)]
h->0
REBAXOROLH
dd log T'(a)= 11m / Le-’ (1_}_”)‘]2;*-1 de.
rpxEMAR= A [, BRERHERR >0 8
A0 5 B BEE M 2=0,h=0 35 i, B B MA [ =0

aﬁ&ﬁm[ R O=h=h<l 7% — B M Bk R 2 % & M B
A2BBRARKSRTES 0T 2/ ARA

183. R+KAR
RARXA2) A4 a=1, &

13) ()= f [e—s-m
DRERQE)HEBIEVUORF—TQ), HF
T(a) te 1 dz,
@ TC= / (1+:c (1+a:)‘) 5
He 1+m= ,NEAR

T@, o (vt g,
(14) R ate / I
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HBBEBREEAXR
FoeBEEBIBATEA RN A FcENB—-EE
Bon, WEH

I'(n) oy [ g
T(n) +C-—/o d+y+ +y-2) dy.
%

(15) O=14 4+t Lo Dlog T(m).
EERBEBRERC UG R I RE R EEH D

TREAXM A DlgTw) ZXEFEHEU R 2.

184, 2 K.
EELREBZHERX G AIZFERTRAR
(14¥ R4 a ﬁa+%, M y=a g

P’(a +.Z"-) Lom /1 1_ya+—f;——1 dy= n/‘!. g1 gfa-14k da.
[+]

(a+-—) 1~y 1-a®

%k=0, 1, ........ ,(n—l),ijﬁ%%)

u_11'"(a+£ 7 p18=1(1 £ ns L veosness -

;na'z-]- mﬂu—l
'n/ (1 ~z" 1-z. a:

T'(na) - 1] —gna-l
T'(na) +0 0w 1-2

XhBRADFH

n de
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PR kXA, R

(16) :}i‘r( , k) T''(na) n/1~(m:"-1__ 1 )dz.

=0 P(a+ ﬁ) Tzn‘i'ﬂ) 'Y 1_.@;» 1—2;

fre=ct RWHTEEB
4o —ng -
I= /o | (*l?e*"‘—ﬁ?) dt.
E W R B 4o K

I=lim[ [TCmten dt_ [T e at]
g0t/g  1—em ¢ s I—et

RBZARME SR v B¢,

+w e
=1 ___W _ -
I ETEO[/S 1"' G“ T 9t f = 1811-1)10 ng L= ¢F di;

MEBEPRPERAR

,f_g_j__ adt =lm £ e~ 1

I=lim 100‘ ---,

g0 1—e™ £ ﬁ go0l—e¢ -£
EBMRAEREMZ—BMBEEHMRE. TH [=—logn
R (16)2 5

an (o =)  X'(na)

———— = —pnlogn
?:;F (a+ ]c) " Tng)
HEERES N
1 n—1
T@){ G4 — |romseese He+2"= 7
log; ( nI)’(na) *< L )r-‘-an log nj!-}og c,
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% P(a)l"(a+%—) ------- r(a +“—;1)=0,~?w T(na).

WETMC fro=1 EREEBE L RFH W

O @m) s
REBEREAR
I G e G R

fro=e BHARXO) EESF =3 4 NFEAR
& Wi WCH R T(e) Z 16 2 % E R M.
HE #Ze=LARANTE

(aal(1+5)

I'(n)
T(n) —logn= ——Z ( +—_)
n
A n>to, lHF
o [D(m) _ 1(1+2)
f,‘_’::;[m) logn ]= [ L o
= [iog ra + a:)]gs 0.
REMBARIMGZE R
O= ~T'(W= 14t i Lo 111,((:3)
. 1
i oo ghyoven i [H ]

=lim [1+ rasserens +—i-—-loo‘n]

n—>wn
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TR TTE B Z L KT

185. D*log T'(a), D log T(a) & log I(a) = J& &
RRAKBARN P ry=e*F

- Sgr@+o= [T i,
%ﬁﬁ?*ﬁ&ﬂﬁﬁﬁﬁﬁ#ﬁ%ﬁ%%ﬁ

Iog {a)= f a,e:: .

ﬂﬁﬁﬁﬁ,ﬁl/(l—e")ﬂ;ﬁsﬁi

14 e=54 @25 Jecorcenns +e-(n-1)z+_____.,

1—e~x

%

E. 25 le

daz 1°g T(a)= Z / Pl Coy oL MR / 3:%,:{;;23 &
n=1
"Z(a+k)2+R“ @).
wEADRE—ER
R,(a) /+ua,e'(a+n)z / ze ;:

AEREDR

(] me-m

da:, (O< §<b).

W AR a0 %&(ﬁ)ﬁﬁé?iﬁf#%iﬁﬁaﬁﬂ.ﬂéﬁ‘l%

1 1
2 tErrt e

(19). -y Iog T(a)= R

1
LT St
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5 5 8 R >0 — B KAk
EWOOXZWEELEoR KA, 0 R

(20) % iog r(@)=-C+(1-1)
+(%—a-}-1)+ +(n‘-1i-1—a}l-n)+'m )

FLBBEPEReZENEREBRAEIERALE
RESEH

G+ n
(21) log T{(@)= —C(a—~ :)+2(l o log +n)
HBoeBa+l.
(217) logT(e+1)= —O’a+2(a Iorra+n)

=1
AR BEREABRR ESHTREERC RARCORA 4
a=2 i B 57 45 &% B

-]
=— 1 g2t
0= G+§(1+n 10g1+n)
S a—1 2 5 B R (2D 4 W, 0 7

(22)  logT(a)= Z‘[ (a—1) 1og(1+ son) ~log (1422 0)]

n=0

186. TERZBEEEA
& y=T(2)= fo Tewstdy,  (@>0)

EEHT@RS>OBERAR 20 o>+ BH M +o.
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4 B 4% (19) 40 D2 log T(e) 7 >0 48 & IE, A 2 B $g Dlog T'(a)
BIE/IEB— R ERTHRCOAK N 2=02E B —w,
Ra=to BEE +o. AET@QESE T BRI Rz 308
FE+o FHERBRA—XHRR R AWNRsgOBE
+o, M) H +o SEBAZE—Efin, RB AW EHE
K F 4% 55,10 Y m B B A% T()=T(Q)=17 & &  m A 7
=l Re=2Z2WHEXEIRLESRELBRZRABO,

fm (@ 34.
Y

3-

ST P

1 1 L

o / 146 2 J X
B 3

187. #RARAERKAXRFZAKEH

(D) R 5 b Z %k % 7 & % Serret. - Cours de Caleul differentiel et integral,
Tom. II, p. 181 % Edwards.—A Treatise on the infegral Caleulus Vol. IL p. 108.
REBEY ZEE TS H Edwards & ¥
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2R 20) & log 88,30 B
(23) =TT+ L)

1
% B #E K (Welerstrass) A R, b X &R ——— I‘(a+1) D —4% 555,
HE5RFHBE— 9T (primary factor). SR T A ER R
D#ET@QReBEEK ZER.
K (22) T F
10g1"(a)=11m r(a -1) logm+210g 1+n

% l°g %,

. h (/m, - 1)
- 1 a-1 .
I‘(a) ;ﬁ:—l—wm ala+ I (@ +m— 2)

ESATRY -2 BBEARRn>+o RBRLLF
2%
(28) P(@)=lim 1eDeerenses (m—Dm e

o> 40 B(@F Lyrerere(@ o m— 1)
MBLRFBARXNEREERGZERBFTBEI0EH
BMEREBEZRE ScBe+t1I B FHB2EEGEHT
(Canss’ TT function), &)

1 Deereser m,
(25) M@=lm, e iNat 2 a T

hEEW &y (Ta)=T+1).

IIL. RiEE AKX
188. 3 BT A KK #¥ > (Raabe’s integral),
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o
1 . fatl
Ia)= fo log T(a+2) do= /a' Tog T'(%) dz
ZEBHEBRSHMTHEATREZ RLER Te+1)
a(a) &
I'(@)=log T(a+1)—log T'(a)=1log G
B2
()= / log a da+C—a log a—a+C.:
'ﬁkiﬁ;ﬁoy ﬁ'“"'—'o; %%ﬁ C=I(O): m

I(o)= /0 "log T(@) d= A *log T(@) dz+ f% "log T(z) dz,

e
P ¥ -
X0)= fo [log T(z) +log T(1~=2)]dw= fo mg( e Vdz.
E&a
1 3
’ . I Y A Y 1
/; log sin (z ) da F./o log sm‘y&y 3 lqg_ 2,
TR
1(0)=% log 7 +% log 2=log 3T,
®E

(26) I(a)= fo 1log Te+2)dz=aloga-—a +log N2,

BEEARTEREEE R

189 logT(e) MZMWA EH 2K



368 B E RSB 40K

M EKAR
T +~~'_ 1
(12) rég)) f fer= (1+z)a]
EWMABHEIRESOEBE—ERTEMNB - K&
E®HZm

./ol(c—‘—(lit)“]dt-l'/w & / (1+t)"b

NERBE—BERA G EB—RADERHS R o
B K EES KA LD IR 0>k B — B Rk b B
ARTREAETHZR AR A BDHBALIZa
R A

log T(@)= /o +wl:(a; —-Det— a +{<))—g1 (_1'(_::)' H- ]d—:;
HAE—R Bk Ara=2,

[T e LD ds
0""/0 s AT T

%Q—W@ﬁﬂmiﬁﬁmﬂ%

_@)- (A +)-2] dt
log T(a)= f [ (1_”)2 E3 jllog G+1)

Harlog(t+D=2, Bz i=c, ML RXBH

(@) logT@)= [ [(a= Do im0 |02

MFRRZKXAWEDS R B — Bk
HE BQWEHe B+l RFESHVUB/EFAEH
#zX—-K
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28) Ka)= [ 1og T(a) da= f (R

190. £ K & ¥ (Binet’s function) J log I'(a) Z ¥ 37 fii.
22 K (27) 1 (28) M i, 7%‘

+o - . -
e
=/+w ' —}-——)e-“ d{b ‘ +n6-:_e—ux -d_n_;'
I—=e=* & 2 z Jo 2 2

ﬁiﬁﬁé}mﬁﬁ%’l“ﬁ?ﬁiﬁ'?ﬁ%ﬁiﬁﬁﬁ——loga-%ﬂﬂﬁ

1 At A ¢ 1 1 ~ rla;‘
logr(a)—I(w)+§loga=A (1—e-—’ -y )

mﬁﬁfmaz~mﬁﬁﬁ%mémmm%>s%g;
) 2= [ (s

i

RER I(e) U3 b (20) B & Z %

(30) lég T{a)=log ~27 + a—-%) loga —a+Q(a).

B - , B 48 Q6)->0. B 7 (30) R o B 3 (@), T 3 log T(a) 2
—ZEME 2 ‘103 T(e) 2 — ‘mw(asymptotic value).

191 FREEH ﬁ BB R (Stirling’gﬂseries and formg!g.)‘:
EFEATUBERECOBRUBTSUEETN

I S 1 1_B _B, -1 B__ nmg
(1) (l—e-‘ z z 21 4 @b (=1) !zz

g gy 0
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By, Byyeeery By 8 % BB B {027 3% K B (Bernoullian numbers).

WA
, Bi [z qos-DB2 72 s wooreser
Qa)= o) ¢ dz T /; a2 g5 dz -

[

+( 1)"—1 (f)' 9;2(71—1)3—01 dz +R,
R=(—1)n @n r:é)! 6 220 g=a3 g
e T(2p+1)_(2p)!
fﬁ ‘/ol 220 g-83 = (a2€+1 )= (azfil
A P E A K
BR=(-1)r n :‘lj;)l 0/;““’2” e dz, (0<g'<1)
RS
1 B, 1 L Bn 1
(82) Qa)=Thg=gygs ot (Vg gt B
=(—=1)* Bn-ld 0’ ;
B=(-1) @n+1)(2n+2) a¥H (0<d'<1)

URAREBUBRBEERERFR B UREERFAa
Eﬂc,ﬁi@ﬁﬂ%ﬁEﬂﬁﬂE%,XERﬁIﬂHXEﬁ%Tﬁﬁﬁ
ERFBEZHZIRBREZE B ABERBER
ZIE,H'JT"% —RAZUMEETNBOZBERBESZEA
B 8% K& 38 8 Y8 (psendo-convergent),

#5 51 8% n=0, nwmw (R5), 5

=Bi H =._0_
Qa) 5 e =195’ 0<g<1
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PR GO, NAE KA R
(33) log T'(a)=log v27 + a---)loga a+lg
(34) "T(@)=~/37. as-}e-o+0/1%,

HEaeBE—~TEEBmn WD nFRkXFETEnN
&
12m

(35) ml =T (—)

EERRREEEEBREE vTra(D) TRE m i
45k OF 2 28 0 A . 40 B0 0 25 T 2K b, 184G 9 5 35 T B K

192. DlogT'(a) 2 # 3K 4.

HBARECOKEA
(36) & tog @=L BIoga- 40
i A(a)= ‘"/ (1-e-f“"a?'_‘* e da
 (3D),

Q(a)= -5 / Le—F da:+—i—g~2— P P Pa—

1o
+(- 1)"(2 = or [Tt o

e g [ e e,

=

(37) Q@)=+ B (- 1)»

¢ B,
41 Ontl
LA =

O<g<l)
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BERBREZRARXNCOREMAER. F o>+,
75 1% — 15 ogk 4 B R H K 3.
BAKXGO) RCNTFEATREKREROZELMBE EH
183 & 2+ X (15)
1 1

0= 1+7+ seessase +;—n—_—l' -D log P(m)
REABRmMBAWMERDITn) 2 - HEZEBETREA
Z B M

IV. TEERRKRERIZER

193. E &5 H.
HHERSATHTEHESR 2,0 M
1= f em-1(1 = 221 dz,
RSN m>0,2>0,p>08 B R, ar=y BB
. ()
-1/ )2

(L—g)1 dy= B % . 1’(”"+n)

LHEE-MR
JI= ./(a:—a)ﬁx/x"(l—a,)s
ar m=aM, do="1=% g dy.

a—y (@—y)?

(1) ¥ £ B Serret—Cours de Calcul differentiel et integral, tome IT,
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= ¢ d : ;

7| a‘ﬁca—l)%z%a—w*
=a¥(1-q)7¢ / 1y"%(l—y)":’ﬂ'ly
~ai-a)tB(2 )=a—g(1—a)—31‘( )r( )-

E BT HETETA-p= x5

gin pﬂ"

Jea¥1-a)}

ol

sin

194. % B % % K 5% 5 (Dirichlet’s integral).
ESER=ZERISBZ KRBT G
I= f / /D wpgazr(lm g y— 2)* dez dy dz,
DHRFBHMEBEERTE s+yte=1L TR ZEW pons AR
EH R
ztytez=§, yrz=£&n 2=£7];
ﬁﬁﬁzi,ﬂ,lﬁﬁﬁﬁ.%%%%ﬁﬂf,%lﬁéﬁﬂﬁ

= =—y+z‘ = .
f s+y+z, 7 s ; 'l/+2

z+y+z
Rz, 8y 2 ﬁgs‘ﬂﬁﬁb
z=£1—7), y=E&9I-§), z=&nl
B =0, y=0, 220, w+:l/+z§1, Baén [BEGROR 1'“5;:"5




374 s 5 5 =8 5 %K

2B E LA ROALIEE AA 220, y=0, :=0, 2+y+2=1
RUBWDhBBIZITHER Z.

RRAAKRK, fr X=£,Y=§1,2=¢n0 fi b e=X-Y,y=Y
~Z,z=Z, A

3(5!7, ?/) z) 3(2!2, Y Z) Q(X Y Z) = gz 7
&0 AX,Y,%) A0 )

SEMARERD
Jlag [ an [ertrit-gr-t yer-ra—ge-t gri(1~ gyt de.
®
Sereri-gptag [Cgeia—nyt do e -gn-tde,

REFIRATEE NS

1=T(p+g+nl(s) | T(g+nT(p) , HH(g),
I(p+q+r+s) T(p+g+r) T(g+r)’

Wz 5

(88) / / /D 20-¥ 971 2P =Y m gy g}t d dy dsz
= D(PT(Qr ()T (s) |
I(p+q+r+s)

Bl % i 88
s amk
MROzy: AR BBV, &
Z=6 B=n, Beg

NEES
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V= / / /v; Do | sgan ag=Lade ff fe-borts-tigands

Vi® O£ L BT M £+0+L=175 T BF IR 2 48 Bk B A0 B
L TR IO

pedaser(d) ()

r(l)-m e
5\_3 1 ./1\_8
1(3)=351G@)=1v~
(4 V= %— 7 abe.
195. )R nEHS
BEREMBHES
(39) / ...... lwzp’ _lcqn-o"lz'h —1(1 :-ml_ seeaneee
—&0)21 Aoy Agereeoredy,
BMABDRAARER:
0=y, Oy, mwemer, 05, @y breme 251
& po P R gB BER
& Ty ot Ty o veeseses + = fl’ Tz+%+""""+¢.“§1 Cpyroseeess ,
Ta= §1 §2 ........ §.,
MDBBFER:

0S6=1,  0=6=Lewy IS6HS1
BEzBDRZHWEG SR



876 E S BB 5 M

Ay, Taymrreess Tu) _ £ ped £ nctos,
&y, :,'“'"“,f) A T

RERERESILBERE

/ & ket pn=1(1m £,)0-1 d &poreere A PNyt d Es
&%
“) 1= FRO TR

Bl kB 5
4 J= / / / 2P mzpz-x......f.mnvﬁ‘l dy disgerereedlisy,
BorBarEX

0=, O=<mpyerroery 004 (”1) +( ....... +(9«» )""gl.
mi %’ Ik D1,y Dy Tygeoeneess 5 Gn y 3 @y orensene s Qi ﬁ % I1F &. @

X (31, g X, ('z, )a.z, ""“,‘Xn=(:;:“__,, an

il
Xy, X, X)) ety o i I 1
12 25770, nl)_ GqQgreereee a = -
A&y, Lo, oreee ) - @y Boreenees . X; X, 2 X, o
[T, P SRR, e S iy, P
= s al G2 sesnrees
J alaz........a_n // /X?I. Xl 2
D,
Juk 3}
X, Xm A X grveeens dX
BoBaEFERX
Oéﬁhs Ggﬁz--\m-, 0§xy., Ty A By F eversee “ g x‘§1

mERREEAXAE)EH



BEALE K H KRS 377

49) J=- r *
( ) . alaam-m'a. (Px +P2 + aevane o p”-l—l)

4# glj %‘ z’ % a = “2,=_'I“"'f“"= U= a’ﬂjg»al= “3"5: ....... =g,= 1, ﬁ]]

43) / / NUNY P WP SRS S M

gt prkessesstpn_ T(POT(Pp) e T(pa)
' T(py+ pat e+ pa+1)

BArEs
Oémz’ Oéxz,"'”"", Oém', m§ +$2 + ------- '. + %éa.
MEENEAR
4 / f ........ f px—lxpz—u _______ b1y S — dza

= (pPrHpztetpa_ gptpykeetny T(p)T(po)=e-r=(Ds)
F(Pl + pa Tb"n-bn‘;‘. pn+i)

(o 585 58 = IE B) % 4 3% Bk O dme

=2y, 0=mgyeenery 0=, G0+ 2ok o+ 2=,
196. #1£% IS = #f B (Liouville’s extension)

(45) / -------- xlpl—lxz-pz_l ....... x pﬂ-If(wl +a,2 o casacen o
+9/'n) dz; d“’z sonsvenndl iy,

0SSty peieeen 050, =2y + B b ovieomeF0, b

WEeRIBERBHEEP Z pye iR ER, W



378 B S K B 5 N0

SEDBAZz—HMEHK
B u=md ottty ERHICECZ W A BB AR
B AR
0—5—“’1’ ........ , Oéwﬂ, uéxl+z2+.-.-.-..+m”§u+8u
:EFQZ%Q-&’&’A’“@@%%S:%&E@@
P pateeeesd pam1 o0y T(PIT{Dg) T (a)
¢ T Ho t pattpa) ™

NEAvEHBED NFHAKX

= T(p )T (pa)werseer T(Ps) [P, 21+ D2kt pa=Tys
(46) I T(pit patmmt o) o o fe) du.

g2 A

1, RATOEHRASERA R
1 1 \a-L

Ji(log ) "2

2. R
on I‘(n+ 1 )=1'3-5---'--(2n—1)J'aF}
2
n B — 4% (Public Exam, Oxford Univ., 1888).

S. XEGRoyARZERS

f f 201 yb-1 g2~y gz dys;
REBEBHR sty=u,y=w i E
r@)T(b)=T(a+b) Bla, b)
4. fray=u,y=utve U §

1 L1 (] e z)W-1 gM(] myin-1
LLH 5?1-::3)"5’“-? dxdy=Blem, 5)

{Cambridge Colleges, 1901).
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5. ARy [~0-orann

1 1 " 1 g (=1
Gaml  mta)n—D111 = (a+2)n—2)1 21 1m+nu)m

a® .
m(-m+a)(m+2a) ...... (n+na)

BEHBEFZHTRD
n! I‘( )/a I‘(m +n+1)
{St. John’s College, Cambridge, 1884).
6. ®xz>0,1;

~ ) _ 3 A
2%-1 B(z, 2) =/ % — (z+1) 2 22nn1 nl z+n°

(Math. Tripos Exam., Cambridge, 1897).

7. KER
1 3
(G)+F) =
HiF.&Zﬁﬁ- & —g—rab.
8 RW|WA+P-=0WRAZHBRT

fzy’dy-yz’dz. 3] 32—’
9 B=ERiozyz BT W
.Y =
(¢9] *E+~g+—:'—1’
bSO RKABEFR@EGFRENEBRZRNE, X ¥ E Qensity) B
pP=p 2Y3. %z moua’b’c’
10. RERBMozyz R T H

€2V F+i+i=a,

(7 S
a,b,c,ddp, B EMBARAEER (W RPIHHRZBZR B
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1 E B BB r=u(R+y2+27).

seseee

POIIN v o LI A
P T Wbt af—dS’

11, KB Rozyz =44 R 2L i
z=55—xy~/m

ZETEL24+=*BZzBR, L BB ZR.D
(Rennes, Epreuve pratique, 1906),

& 7=F T=y=Sra Tl
12. xR %
f / f 2yz cos{z+y+z) dz dy ds
BRoaBmEED
0=z, 0=y, 0=z, w+y+z—?
(Cambridge Colleges, 1887).
T A I YA
& BT(‘) 50z ) Fa L
i3. BR® %
_.// ...... / xxpl."l sens .%Pn-lf[ 1-}--.---...-’- a‘”] dxl Jrvs ndxn,
RIEH

OSpreer, 0o, h=(2 Yo k(22 )tp

% 3By DLyteeessy D, Gpyeeessy Gny Ggyeessss, any U R h, E3yBIE 543 KKk — - A ﬁ
TRZ
12, BR AR H A+ttt =CREZERAZRS
L= [ [ [ oy baggteorn onzadoy degrndzn;

RRo—-BRZBHR2. (Boole).



g + =B
B9 mRE
L @A ZHAEDS

197. $ 4 (Variations).
RTHREBRESSESNE LEFERLIETNRXR
BERERBE R

BEH S
©) y= 1)
a
(Cy) y=Fi(2),
B 51(0) R (CD 1 B 4 45 32 1) 18 % — e 8
(@) y=F(z, a),

Fa,aBRelGN Z2B o R GRBE f2) R 1), B
Zn W R

Fla, )= J1o0- f@)+ o = fi@).
ERACHGERBE E o, B RO 2H KK E S SR
%5, B8 (O) d A% 73 R (CD & .
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RARLEBEO) RCI)Rr=2, Fr=2, ZH MM Z 58 4B
RAB, EEEARABBREHB gy ZBTRE £ 4B

=)
Y ) G

% E.
SROROC)ZEEZMER 4B R AB; TE T

ERZHBGORCUEARBEDE AR B 2 B &%

45 E O ) R (s B A — B i 2R

® y=G(s, 1),

R BB )R () 2 I 6,0 R @)

ROTREFE LS G ERny UEH L S ERE R

tRa 2B R ERL Y B L ZERE

@ o=l @),  y=(t, a).

RABET e BERNB@OEPZ—RRE LR BD

B BB Q) IRz — S BB =t B = B ()

BE)HERABL—RBURBROBEP Y —28H =

4B, % E.
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B AR o=, MM ECH BB L), ERal
— BN oo, B ABIS BB E A'B' R AB & 8 3. t (o)
$8  (ao-+3a) i £ 2 38 B 78 45 — B 5 (variation),

%0y, S R HE 2R EHEERA S
o 2 B DE KB 2,9, o 2 8 59,1 1 52,9, By o
EZEHRRIMEZBELEHBEMRST0E U,
dy, dyf yrene R ERA

9 .- C
dv= 3% 3a, 8y=9‘£8a,

. 90 =¥ 45
de ﬁdt, dy dtdt’

Bz
ds:v—g—a—atm dt aﬁaadt&x 8dz,d sy=38dy.
BRIRSWH#E.
R Sy" Sy"’ -------- m; E ;k H:'l- jn
dy _8dy_dygq. 48y .dse
39 = dz da;“sdx daz Y Gz’
En Sy = %’(By— y'8T)+ 3 8.
E?ﬁ%&ﬁﬂ F(x, y;:l/',?l",'“""')%Z; F?I:‘!‘ ABME t 2

—HEEERR R HEZHETE (MRS R Z2H
MBEBRBOTHIFEZESE

dF, ,IF .,
8F= —9—y$y+§..y, 8y + sosseneey
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BRERERE Z (o) LAt BAH

— dw -+ ade L N

dIf’==l9

REESHTH
d8 F=§dF,

198. 4 284
LRBHS
@ I= [ P,y ymm) do

BHFZm

) I=/ e, y, of yreereems )‘lﬁdg

EHMABRBEAB, MRS 2E IX—~BE I 2B
GIZBSBERRRBASEATER LR FezH
BsH

sI=£‘s(F%) di= 4t’§_ﬁé_“’%@@dt, _

SI=/;BSFda:+Fd8x.
RBLRBEAIRATH

fA JFas= [Fs :c]j—- /; [JudF.

B2



W FE& sy y, iR
xﬁﬂyaFqu
2y
il
$F=Xjz+ Ysy-;-r;g',
gF X+Yy +Yr "‘
Bz
aF , Y
§F == 85 =Y (y—y80)+ Y 'y ~y ),
B i E ke
w=3y—y 82,
REAE
dw=§dy—y's do—dy'sz;
B
8 dy= (g dz) =8y dz +y's dz, dy = y'dz,
2N
m=8yl—yllsm,
m

sF— 8a:=Yw+Y'm',

EHSMBIORERA
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$I= [Fsz]j+, /.4 JFotTo) s,
BEBIRBARMA NG RELR:
@ sI=[Fsa+ Y’m]j+ fA B( ~4F) ade.

CH—RABERBY B AE RERABREY ME
THEMTRAB BN Y

B B
I I L w
MH=52, HY =5y, p LB

HT=yd=. A M Zl
BINGE—&RES R
RoTREh NM &2 0 —t——y -
RERENUF BA e Sl
SEREXETREERE A%

z=f(t, @), y= (ﬁ(t9 @), z=Y(t, a);
RgEh—BR ER—NAB M FH

ZBARTH LRz FE&syy, R EFAZ
FRAER

9F . _BF
Z 2z Z=-§-z- X 7‘82"?28@
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® st=[Fsarriossn) s [ (-L)os(s-8)] e

LHRPDATHRERNE FAETESRZIER v 3, we
EERERAE A F Dk

199. B H2& A .
BH2 kT H R & E B B, y, o 2, ¢y
ﬁﬁﬁ?ﬁ$25}é9mﬁﬁyﬂ, ''''' %ﬂ&ﬁﬁ'
I=/’“de

2
BEARB N CHEZEEEANRERLEBBEELE
THEBEREEBHFEREERESE O R E2
ESETRKEZHIERNE
y=1@, a). 2=z, @)y
W5 o Bl — 4 51 i o=0 T 1R 2 I A o 2 B Bl 1 a=0
BEARENEZEA

8I T
8—¢l=(~) % 8I=0,

RFESRaERyZHRGZAENSRBAB =
SRR ERESMES

I"/;BF(w’yay)d”

B s,
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HOBEZZ N BRFROBRESEREFNERARE
B L% %2 H B by .

BRABEGWBEERZ2BEBREMAETEE
R % {4 (conditions at the limits). i fu 4 88 ZE B i B AL A dh &
Yz, y)=0 L, fl oz, 8y 1 4 B &, R B AR MRFE

9P4..92
2z dy

BT BN AR B2 o,y 845 PE R 2=0Rsy=0
— X & B B F AR
SRARBH B 2=0,y=0,MAROBE

8= LB(Y—%‘;) o dz.

ERRIBNEHRCOZNERZELSARCLEE

e+ sy =0.

ayY’ _
(6) Y"‘%'—O.
= y_d;dlﬁ;'. ERRBUBSETRO LERSYUEE 26

poER7-T ARERzHATRBEERSERO B
EXEFERXISRL H K F B X (Buler’s equation).
kK BR ZHS WA B 5B S (extremals). 4
RENEBARGRNEARIREED 2
FEAGOABA

B
) ’ Fszd+Y'o | =

=
4
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HPpRARB = !528%,83/ ﬁ*%‘ﬁ%ﬁ-l‘ﬁﬁﬁ%ﬁiﬁﬁ:(ﬂﬁ
LZERRFER ﬁﬁ%%ﬁz*ﬁﬁ,ﬁﬂ th Jk % 2 i

AEBRARTZEBEF@, 95y, Mli LR/
FEFEX

ay’ dZ’
(8) Y"‘—J:-v—-=0, Z =0
E—~GFRFZERX
B
® Foe+Y w42y L=0.

26 ElxELAMES
EEESHEUXR L BEBRRERIZBI B E
5% %
g /to " Flo,y, ) d

BZRIBEBBTUL Ry, TH

1y
I= / Fy(z, y, de, dy)
iy

ARy B—RBERRE R LT, X,V UK %8R
%, Y dx; dy 2 1@ RENSE

1, t
sI=/‘sF1=/‘(sz+ysy+x'sd.ai+Y'sdy).
5] iy

AERR A AR I RIZMRTASSERZ U
RZHBE
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.ol Lo
(10) sI=L,~Lyt [ (Ps2+Qsy),
e}

Hp LRI, HRE 28BS BRG, Rty 2l
P=X-dX’, Q=Y ~dY",

REXEFBRXE

1) Psz+Qsy=0,

MARFBRBL-L=-0FZu B Ay FALZIRER

BMatEFBRENE P-0R Q=0 X BE XLk

HANMERETRZORRORXFEFRTZER Y

8y—y 8z, Sl BT 1% HE B Psw+Q 3y &, 4§ 5 8v, oy & 7,60

e y(r-4

Vaz= ~(T=9Vgy, @= (-3 ),

TRP-0RQ=04 ALK HFBR V- 2L <oy, ERH
—~ B2 .
ATEEHRERYRFBZEFBE A2 B8N

§I= [o élP 5z,

BBk E 5B P=0, 4§ 24 y 88,7 Q=0,
R E B

a ’ k4 tl
I=./3; Hmv Y9 Z)‘dm--:‘/{o Fl(”; % da:,‘dy, dz)

BZHEAR



TR WS BAE 891

2y

h ' t & * + P o3 v st
sI= iFi= [ (X3o+V8y+ 282+ X sdu+ Vs +7 30)
) t
i
=Ty—To+ [ (Ps2+Q3y+ Rz
| (Pa+@3

MEBRRFIBRAN-T=0RFTHER

(12) Pz+Qsy+RB32=0
REXTAREBERREERIRZZD)ER 2y, MERRB
MOADBR=FBERXP=0,0=0,B=0,B R G X P EFERE
H R ) EH—RRE Dz, y, 2)=0, WA

3(13 QCP Q(D

MESTHRERRERZ H012),3013#%
(F+ka®)8 +{Q+2) )a +(R+x9®)3z=o

ERBEMNIBEDR:ZEBRAFZ N ZHEUFBE K

J:0F

P-x-xa‘_p_o Q+>\97_o R4\ ~-=o

BERRO=0EEy : RA YR ZMH
EE REFRZESD

I= fm Fis,y,4)ds= | * Fle, (o), ¥ @)de

HERBALBEZHRCHEBEE (5, 2) BZEE ye)
i 8,45 B C 5 y(2) Z — B Bif: 3 fonctionnelle), Fi 4 B:(dk: 3
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Calcul functionnel) 77 3K X 4+ #7 &t 22 — % #0 1%, % 2+ ¥: (6 3¢ —
ﬁ&.

II. AR MEBERN
201 g L
REBBLHZIREH

fr o, Yor %0 B T4y Y1, 21, B ﬁiﬁ AR Bz e A4,B =%
THBRZES

.’!]: I 3 .70 ¢ .72
(19 8= /ra N3y 5 22 de.

FEORERaRERs A EETsBEA R

= 24,3 dF=M
F=~14y2427% Nitgitet

X=0, Y=0, Z=0,

(. y' g . Z . .
Y ‘\/-1 + yrg +""z;'2"’ Z \/1 + ylg + 2"

MEEFBRAR

d‘Y’ / r -
w0 &
MEXE
Y =const.,, Z/=const.,

"Wz
’ y,"a) 2’;'3.

LABEEERBRERNIB



wh R BSW® ic;-‘f& 303

@2 =TT

(15) y-aw-i—)\ . z-Bz+}L,

NI = 0 b TR B — B A
EABEREZ-BAERARZHIBEETH RS

M2 M ERRERBE IR IR EZEX BB KE

ZHRENERRERYER

[F ss+Y 042y ]:=0,

U}
[F-vy-2)8247 5y+2'8 z]: 0,

BZABHFRZK|BXEENFAZERTE

g , _dw dy =d2
FeY'y =72 = P Y= z T5

mEXBE

n
(16) [%’-sw%sw%s z-];-o,

E (0, Yor 20) B B (21, ¥, 20) B R B0 45 0. RY ) H ==X

do dy dz -
70,8 1-1-((18 8y1+(—- 32, =0,

17
16258, e (32, 0m0
ERBAMNREE
(%0) (o5 Yor 29)=0

B RERA



394 BE R R D H

3 56 o .3 .
(18) 3—;%8470"1"9—:&; gyo +'3% 820 0.
B s R (A7) 55 = N4 Bl 4%

)()()

amo ayo azo
AP BGAERAMES EX
ERAMR S K
G Wz, Yoy 20)=0
PRz iR T, AR BEC)EE

(19) alp 3ﬂzg+ay 8y0+ l!’ 8 Zo“'o

THABEGERBEL, 2548
LEEERBW B FHE.
¥, BEHUESER

251 fy
8=/t; «/d22+dy2+dz2='é ds

2852 BHZ

¢ t e
81—__:/lsds=‘/t;1dmd8m+dyd¢z8y+d_d8.,
]

dz 8w+dy 8y+dz 32]" /tl(SQd‘i—“’+8yd 9,524 )

HZHEEEY 2y, HERATRBIENNE R X
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HFERX
de dy dz

82d 7 +8yd 7L +52d5E =0
PBB=EX

dz_ dy _ dz_

dd—s 0, dﬁ—o_, dda 0.
R—RBKDH

iiwﬁ dy_ dz_
(20) E G, a—s— b, a‘; Ca

BEFREBEGKAZIRAFERDOXRERLFRZ

7 B ST .

BB IL RRAE—~FE LYW ARBRE—~EHAR

EHEARBZ—HBRERAB>AEBMTR2BEEE

N H
MABRzEHRE—ERByEW 2o Ro,n KRB 4

EBBZUNBER ,y BRIZEHEAMURRBIZHE B

I= [ﬂf‘yds, st dsmNTAFI
BHESERBIBAH
sz—f (3y ds+ysds)= f(ayds-i- 8dz+y ?/sdy)

REBBEBFZARAZRERINIZURXLABTER
ZH



896 B %N 85N

dz 8ot dy 0\ o [ il oIy al %2\
(21) 81=[y( n y]la+/t.a [d( —CE-)Sy d(yds 8:1,],
EFEFERAB
d da

d(s—%‘;?—’)=0, % d(?/a}; =0,
WA EMKRXFT

?l%%=a & ydo=avVded+dy?

ay
a z

i %
(g 7) 5
Bp
: o-b  _g-b
22) y=%(c“ +e )

5 R BB 1 ih £R 0% D o g 8 2 4 2 8 48 (catenaries).
HEABBREZZBNESRIBA BARTER

B MK GTERXQ2) e b 2 E 8 E
BRABTEZABRTIE LB HARBEM

IRETOFRIFBRAAES

(28) dzy 839+ dy, 8yp =0, dw; 57+ dy; 3y; =0.



BT+E BHERXR 897

ROABREREBGIF—ARMART, L 284 B B sz,
o REEBMMERLZBH dzo,dyojih&ﬂﬁli&% AR
BBENE nﬁﬁﬁ?,ﬁkﬁi*!ﬁiﬁﬁﬁﬁzﬁr‘nnﬂiﬁﬂ‘

203. B IIL
$E %% (Brachistochrone). R — W E R B KM H — 2 4
ZhE BFEEHE BB
EERBREERST EMEEZ Wory, Xor BER B
MTHSy :ROBPRIRZNRBNPEEETNS
y=~2—2), ML HAZBEHBREA

Dds_ 1 [ ds
w ¥ V2 29 V%— Ty

REREONBREHS

A ds
I= padd
VA
Z2hB AR X=Vo—g, B ES BB EE

(24) SI=f 1 dwsdm+dydssdy+dz8dz 84;}38%

P=

dz8m+dy8y+d28z] +§u\0 1 ds
Xds - pd

“/,; [(d g5+ g 5) 43 99 g Ho%d 1

ETEFEBERXAF=



398 a % B O H

dy

(25) dzgz 2xa =0, d4¥=0, d—-=() |
HHNERE=_RN dak=2RF
(26) dy=aXds, dz=BXds

(o, B B8 = I & 2O &
Bdy=adz, By=az+ty.
W REBEGRLN P EA.
REREEASy BERABRENG@HE =X
(26) B—AH

e J prr (%= 2)
W
27 o=g{l—=cost),
MEEsy RABBHIBER
dy=a sin tJl —cost dt-a(l—cos t) dt,

(28) y=a(t—~sin £),
BEND,@EORZIET MBI R B — WIBER (cycloid), i P B Ba
Z—HBTHEREZAEEOHZKERT K.
ZARBEAZEE NCBAALEBERFTHAB
EMNFERAPZREcPEZTEFTURTBEEZ MR R
e=1ZiEH Eiﬁﬁiﬁ(h,ﬂﬂﬁOBz&iﬁ%ﬂC’xﬁi‘&,ﬁ%

R A o= OF
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£ o B

#AMBH RN TGN BR T, R T, LAE
SRR e 2 T E A2 R B0 B, B
BEHB=R

dw, 821 +dy'y 8y; +dzs82,=0,

sl [ o ()] - () - 5 (), -0

Lt RERAT EXRXANBRBBH X7
D) EFERBRHERHSMUSTBZM

[ 5= -lxal, ~ - (),

( )(dez: (f%f(%é;

RN UGRABE
dy 870+ dyy Syo+ dzy 820=0.
TR RBRARBESBZURBEAT, REE N A2 #



400 K S X E® 55

H HIEZ.

IIL 18 3 &9 9 K AN RS
204. A8 B} 9% B A
RREBEZHES
9 I= led A
29 AL

B FHFEBBENTH—EBEalENERR EEEFER
T EHROBERZEEREE ;I ERAPHEZ—N
7R Z,en

REFAZRGERERSIEE A0 R RE
fls — 85 5+

g

(30) k= /10 ®de
£ % 4 L

EEMEEEER SN RS ARE KABE SR
18 #8 (Tsoperimetric problems) J% FFEmEBE HNRBR
B LI RENEENEAESTRANEEN AL
5B B E P B R

WK ENE R A S8 a2 8B R
HHRCEDZBBIRZELNS

b dw o de
J=[° F®u K (" @ g

BoZEREEREFEEFRaHR T k=0 LRI B
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B fii % 8J7=0.
RIFROES-RABB yZHRBZ I RIZR
BB

2, ]
(1) 5 J=L+L ‘Bods, sK=H+ [ Gods
0 (2]

LESRBRA 2846 RERE NS

32 A G o de=(2),
(32) ]; o do=1(s)
B2

U Go=9Ta), w=Y2
(33) s K= ﬁw(a;l),

8= L fzl Z 4w a.
B LR 43 R B 4 3 3k e B (%) =0, )
(34). W= L+Ede- [ L (E e,
B, G% E,G 1o 2

YY) B EBE BR 2=z, B % @ (5) 4 K=0 A
o=~ BT 52 B T 4

J=L-B S H- / (B )ito) s

‘#(ﬁ)ﬁﬁ‘ﬁﬁz@ﬁ,ﬁ']ﬁk&f=0,ﬁﬁ
E d({E\. r
~PH=0 R ﬁ(ﬁ)-u



402 B O% R B SNK

RRAMZB F=Mw

(35) E-)\G=0
MAEZEE
(36) L-\H=0.

GoHrREORFTREMEBEZSEEATRBRES
@7 J-Mi= [ % (F-20) de
x0

2 480 2 A R

ERL RBES T 20N OB A KA DT R A
RS T M o2 B B WO\ b B Rl 2,

1B, © &7 B 5 50 16 B g, oy 65, 5 95 I, T 45
1% .

205. 4 L

REHEARNARBUABUERE A ZWHE K
R AB I R AB B 2 y
S kK.

BMABEMS Bz & ]
K AR B2 BR By /_—/‘\
fr Od=o, 1 T 48 01 R y Nm— 4

+a
S=[¢ yd % 5 m
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zﬁkmﬁj;xds-zz.
BREIRKES
I= [w (y dz—M ds)
MREBUEBERRRZRABBEEH
sI= [sya (a+) %)—Sxd(y—x%

HEABEZFEFERX

SNy

d ¢+>\§1§)=0, d(y—)\%’:)=0,
mxXs

L= A-‘d_s’ Y B hds‘

@BB=EEEBONLSRTF i
(@—a)+(y—BR=\2,
B AR — e 5K B PR R 2R y=0, 2= xa, o
B a=0,BmtVNd, : RAP A ZRABR 2 0 BE
ABRL % 7 2. 6 20 55 M AB 2l b 8 A=l R Asing=a.
REWEMNB
sin g

sinf. g,

[
U 0.
LHRoBEN D LR EBS RN L ERS DNHE
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Bzm#BRKA

206, Bj&E IL
B oy E R ARB B bR R R ok
i 4 K 2 A A T R 2 M T

&aﬁm&ﬁ#[;@ﬂﬁéﬁ@z&ﬁ&im&

I= fAB (y=\) ds

BR22HFZHASHARFTBS R y-AME. R AEMd
R B A

2=  _z=B

yrat(e® 4o 0)
FELBREANMBREFTBRB AL B _HBRU2DEBERZEM
& Z

207. 7 & IIL
fEoy il B A BB & E 2 @ 4 R0 Sk R B
o i 2 TR O e SRR N B

&ﬁﬁ@ﬁﬁ#&fwume

Va':r/;Byﬂd:c 53 J-_/;iyzdx

ZHREEORRAXS ZRNEMG
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I=V-) J-[‘.B (42 de—\ ds)

B.ARBR_ERTatREBESBERBEESFBAT
FHESyBMESR

8I= f (2y 8y dw =X iﬂ_;;@)w,

=
/(2ydx+)td%%)8y=0,
MEEFEXE
21 7)o
BRZBR
(38) 2 yz)o-o

RATR — & B ZIE 8500 B R Eﬂ%ﬂﬁwﬁpmﬁgymﬁ
.t ﬁﬁﬁﬁsﬁ(elastw curve) %myﬁ B Eik,ﬁu(%ﬂiim

ll

<1+ 2)27

(39) PN 0.

&8

2’ 1 2" d( 1Y
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HREBSZHEBEE REFRERFERLU BFS

TEBKEE = [Fo, 92 p ¢ do dy BT F W B 5
E=[[®@y, 20 Qdody 1 — % &Ko RERKS T+M
2 48 B i

Pl. Rk HEBEMNBES eRe X LR
BAER

f/(~/1+p2+q2+)tz)‘da; 2y
ZREBREEZH

a3 Fer-2p qs+(1+p2)t=0
(Lt pPgdE

1) BRE A EZH MY &Y 2 ¥ Darboux, Théorie Genersle de Sur-
faces, tome L,



BY R BARRE 40

W2 LA s RS R ER

T A

1 RE B ooy RERATEYZ =5 G, 1) R (o, 00 A BB ER
HERERG MAFNABMRRZ . ESSTHA"
# 8n+ Sratyn 8y1+y2783/z=0?
(De Morgan)
E RANBERERb B BREZ— N2 EEHE
2 REXRBR@E DEZ— B0, ERT
Jp ety
B85 P %&: y=ginhnz/sinhna,
3. Ray THABS 2 A, ) R B, w MG Rz WMZ EH R
BOEREFHMRE—_MBEZEDRRZRD
1= T
BEIREXR £ — W
4 B-ERTFEIRRARPEIBZEEB Ny ZEAMTV(EY)

i BT P SRR kR A — B Alzo, ¥0) B b — R Blay, y) i B

ZER
= [ J/TEy?
t= az
%y Flz, y)

EHBHBEBRABDITEAZ — B

TV o /TR Ty =0,

BEARTEN=RZIE—¥N

5. RTE oy AR RNUB YR~ H FEFT MR yMPBHTE XE
RYR:z:BMZERRER AR Y BERMA— R ZHREDRERR
BOBRERBU B HBZEBEEM B HhRE— N




410 B S X &8 5 5
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«sin(@m+1)2 ,.g0_ x 2r
”El_',nw/ sinz° Fl g eoth 2°

(Cambridge, Math, Trip. 1894).

4 FHEMRAZ-BEREBDLEAN BLAH 2=~ F2=0%
Ratz i B2=0B =20 % R a=~z,

(Gambridge, Trin- College 1881),
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5. lﬁﬁifkﬁﬁ&i—‘f&ﬁﬁf@ﬁEz=0§x=a(0<a<f)¥%%lt
IMBz=cEBE-F AT, ML BR
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