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0 EBEOHE
COHEEDBIEZ

COMFIITEE NG L TERBARR NV ET. B RZEEGHOEROfE LTHES T ON
TWETH, BAO—2»HMIEEICHOEETF. BRMCELTONEZRS TETT.

o HIHOEZREBBGROEY: HEMs, EHIBIE, HEFRMES, Cauchy OFE EH

e Cauchy ORI, FHEEH o HHIAYREEL

o FHME, Riemann OEREH o B V<R, ¥ — XEE o THEMIBE%L

EEOEDS

75 2% A BOZOWRDT, RBEZ L ICHEREZZITHIHOVWET. THER/ — b e5id, ETHEDREL
TBVWTREW,

COMBRII_avHEFDORET, ARFEEFORM DI S O TTY, SFHHDTERE TR R IR & (R
BRI OhERA. #E/ — MQHEHEMEORELBETVETOT, SETHELZED TRV,

FE
o MBHELEWBEONBZUTOISCTELTVE Y. 2 CHERE 13 H+HBR2HTT.
7 7A&A A ]

HiE 3 418 Hff 3R 4 1R
10/08 EEMS WEMS | 10/15 HEWMS [ESiv
10/22  Cauchy OfE7EHE 1 BEO7EH 2 | 10/29 Cauchy O EH 1 FESEH 2
11/05 IEHIBIOMHE AR | 11/12  FRIBSOME H HRIRE R
11/19  WHoEH B oFR | 11/26 BEHoEH o £R
12/03  HREEER 12/03 HRREER
12/17  Riemann OBEBER  # > <BI% | 12/24 Riemann OFRER 4 > < Bk
01/14 ¥ — X% FEMBIEL | 01/21 — X% PRI 1
01/28 #&MRa%L 2 01/28 FaEFIBa%L 2
02/04 HAKREBR 02/04 HARAER

o 12/3 ICHHFBRZEM S 2 TETY. PRI 11/26 X TOMBBENELSHET 2 TETY.
o 12/10 ZHARD=DRHETT. REH 12/05 HIAKETY.

HHE - 828

o IRFIMEELFEA. FRBEELLTRD 3 DZ2FITXT.
(1) E. M. Stein, R. Shakarchi, Complex Analysis, Princeton lectures in Analysis I, Princeton
University Press (2003);
HAGER: V72 -M. RA&ZA ¥, 73 - ¥ hVFE FiHCL, AR, GARET, TRIGEZR,
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B Lxd. 10 HRETIRATHIDEERDT, (3) THAN—TEXT.
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0.1 2MNBELS

D) — F ORE TR 2B ERBIAT 3.
(1) N:={0,1,2,...} TIEBMLKOEEEET.

(2) BRAEKORAE 7, HENEEOEAE Q, FHAKOEAE R, MEREHOREE C LB,

(3) BEHUTOWT, BN i T, FEE Re ©, E#0E Im THT

(4) Rop BIEOFHOBTHEE R, Roo BIFEEROBRTHEEERT. FFIC Zoo, Qo HOLEH AV 2.
(5) BATICNLSCT eEVWES, SIZT OWSEATHZ LB EKT 3.

(6)

(7)

(8)

-
—

6) BESTITHL, S\T:={s€S|s¢T} TEEGELRT.
7) Om.n C Kronecker D7V E%ERT. D2ED m=nBoépn=1,m#n7%b §p, =0.
8) mANL W LEH {ap, a1, az,...} & {an}lg, {an}n>0 £7213 {an}neny TR
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1 E&EHS
SEONEEFSER (55, 1 E] o<, FuioiEs — b [H1H, §1, §2] dSRE L.

L1 EERETE

BRBFENOERICHET IHELZE LD THANT . INOHIFHERTHEIBERLAVWS Z2IIR20DT, &
CHEZATBLZE., KOFLVHEmIMHZEREGROME RBAER AL cibh b, $-0io#E —
b [, §11) BBz L.

(1) ze C & reRsp iTHL,
D(z,r) = {weCl|lw—z <r}

ZHUD z, 5 r OB (open disk) EFER. %7
D(z,r) ={weCl||lw—2z <r}

ZHUD z, H5E r OFAFMR (closed disk) & FES.
(2) SCCt33. 2 CH S DAR (interior point) TH 3 &%, D(z,7) C S 74 5% r € Ry BFEAET
22%0S. S ONEP LR IES

S°:i={z€C|21dS DMK}

LENT S ORER (interior) ¥FER. Wod S° C S R DI LICHERT 3.

(3) § C C HBIES (open set) THHLIE S = § LD L 20, FIZIZHMNE D(z,r) EHEAT
»H%.

(4) S C CHEAESE (closed set) TH 2 LIFIFHES S :=C\SVHESTDH 2 ZZ2Wn5. BIZIXBAMR

D(z,r) 3PARETH 2. £ C 2P 0 (ZEE) BHESGLOMESTH 2.

EEME (RS 99 R—)

PIREE 1.1.1. 132 (3) ¥ (4) CAREGIEHEAD L. DD, BIKASBESTD 5 2 b, ROHMHEES
ThHB I LERE.

& 1.1.2. CiZBT 2 Q offifRE Q° = C\ Q HEENLED, BLUMEELrELZM L X.
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1.2 #EEW

FIEKRBEABOMTITOWTEE T . dillo#ER, —+ [F1], §4.1] SOz L.

TR D =D, BESFEIIHAER L Vo725 §1.1 OEKRTO C DRESFLIIAEEDI LT 5.
F-HES U DS DERBEEB U — C O Z 2 2EREE L LI L FEX.

Z DIEICHETHNC, BRHTIDOEIR, B OMEIR, BHOEGRMEZER L TH 2 (FIRIFHHOME —
R[5, §81.2-1.4]).

%G U OB f 2 € U TIEB (holomorphic) T % &, B4

et - FG)
h

Dh—0IZBIIIMRPFETEZIZWVWS. ERHITHS & 213

h—0 h
CEE, f O IIBT S (BREEXLFIER]) M5 (derivative) £ 5.
B f »BES U LETIEAITH 2 213, U OFRT [ 5 (BRI TV THD) EHITHZZ 2V, f
DEES C LTEATH 2 X, C 2B UOHEENEEL T, 2O LTIEAITHZ Z 2D, f23C LTIE
Az y &, f Z B (entire function) ¥ FEX.

Bl 1.2.1. ERIZRBIE  ERAITR OB DA% 2815 3.

(1) B% f(2) = 2 13 C DIEEOMEATIEA], FRCBEKTHD, f(2) =1 TH5. EFEOZHEK
f(2)=an2" +an_ 12" 1+ tarz+ag DEEKTHD, f'(2) =na 2" L+ +a ¥RDB. BE
EOME 1.2.2 (1), (2) »HENS.

(2) f(2) =1/2 13FSNZEETRVEEROBES ETERTHY, f(2) = —1/22. X b —BcBEEDREICD
WTIERE 1.2.2 (3) B0TT 5.

(3) BISK f(2) = = IERITIR AL,

e 1.2.2 ([, i 4.14]). f L g ZB%RA U LOERIBEKE 2. o=
(1) f+gl3U LIERIT (f+9) =f+4.
(2) fg & U EEHIT (f9)' = f'g+ fg'
(3) z€ UIBWVT g(2) #0745 f/g & 2 TIERIT (f/9) = (f'9 — fd') /9>

EEME (BE 9 R—2)

fIRE 1.2.1. LT OB f(2) @ 2 = 0 2B 22N K.
z2+Z) |z z#0 2122/ |z 20
<1>f<z>;:{<+>/| (= #0) (z)ﬂz);:{(ﬂ/ll G20

2+72)/ 12" (2
_— :{< +2)/ 1" (@ £0)
0 (z=0)

RIRE 1.2.2. fil 1.2.1 (3) Z/RE.
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1.3 Cauchy-Riemann A2z

RICEZBAROERMED S WX TH % Cauchy-Riemann SR EEE T 2. #iiflo#EzR — b [H,
§4.2, §4.6] O L.
FlEHE, (HR) B Vo 10EAU CC LOEFHERKU - Coz T3,

EIE 1.3.1 ([H, anid 4.2.2, EH 4.6.3]). U CC zHEE L T 5.
(1) f2 U LoEREKE L,

z=x+1y, [f(z)=ulzr,y) +iv(z,y)

BRI BEAND DR T 5. 20 =30 +1yg € U IZBWT f = u+ v PIEAIZ 51X, #H AR

G nsn) = G () g (o) = =5 (o, o) (131)
WKL T 5. Zh% Cauchy-Riemann 5TEH & FEA.
(2) UCR?2ARL, “EBFEEB v U >R v:U— RPI_EMF
o HRLM T AIRE CEBIRMTREE L, 2 hddii)
e Cauchy-Riemann AFEHMBHKILT %
T IRET S ZOLE fi=utiv:U—CldU LIERITH 3.

J
WD % uy = % FBLWFLL, 20 TOERMFTH S Z L HEMT % &, Cauchy-Riemann R (1.3.1) 1
RD LS IR TE 3.

Cauchy-Riemann FEROFIEZENVHLTEZS. LFO LS RZODIEHZZERT 5.

0 1(8 18)7 o 1(8 18)_

a: "3\ Tiay) a2 T 2\ar ioy
CDFBIERD XS BERTHNWS.
%_ﬁf_l(ai+lﬁ> or _ o _l(ﬂ_lif)
0z  0z' 2\0x io0y/) 0z 0z° 2\0x iO0y

2L ZERIS (1FRRK), £ 2 REAMS ((FAK) LS.

4 )
8 1.3.2 ([, @M 4.2.2,b)]). f ZHEE U Lo 35,
(1) [z eU TIEHITH B & %(Zo) = 0 1X[FME.
(2) L f A5z €U TIEAIRS
9 /
8%(20) = f'(20).
= /

(1) OFEFZEEFE 1.3.1 220 L.
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EERE (BE: 09 R—D)
IR 1.3.1. BB U LOBE f =u+iv & 29 = 29 + iy € U IZOWT, L NORMEMEZRE.

Cauchy-Riemann 73K (1.3.1) BRI T % <— %(zo) =0.
fEIRE 1.3.2. MEEEZ W T
i

z=x+iy=re?, f(2) =u+iv= Re¥

ERRT B, BE f(2) 12BIF % Cauchy-Riemann FREREIUATO=@D ICHZMZ 515 2 ZRE.

o 0u_100 0o 10w
or roo  or  rob

OR _ 0p 87R 3g0
) %7R8y’ Oy 83:
3) OR ROy 10R _ dp

o ral roo or’

R 1.3.3. BAES U LOIERIBEEL f OFE Re f DERZHIX, f DEBRTH 2 Z 2 2RE.
%8 1.3.4. C LOFRIBE f =u+iv THoTuy, =082 HDELTRD .

MR8 1.3.5. [ ZBA%EEG U LOFRIBEKE 2. BEEGU = {: cC|zc U} LoB¥g % g(z) == f(Z) T
EDD. gld U LOFRIBBTH 2 Z & BRt.

& 1.3.6 (Eﬁllﬁéﬁtéﬂfﬂﬁéﬁ). z = x + iy BERLEDFIR L FEAND \ﬁ@tﬁ‘

(1) A = o 82 > #5757 (Laplacian) LIRS, (RS DOIETF 2 — a S
92 aplacian . 77 D JIH O By Oz =
l/{TOD%JC%Tt‘ : 8 5 8

(2) Ah(z,y) =0 &7 2 E_ZHOEBE h(x,y) Z B (harmonic function) LFER. f(z) HFIE
& Q LoERIFKo e &, f oFEfe ik zh e = Z v,y BT 2B TH 2 2 L 2Rt
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1.4 FERBIERREE

I CRIEAIBIEZ €D 2 5iEE L TOBRD L REMBZEE 5. wilfloi#z, — [, §2, §4.4] &
SO L.

FIREBEOINRKICOVWTEARNREREZEE T 2. RBOWREKR e IR ICOVWTEVWHLTEL 2
(P2 FEHDSR , — b [, §§2.1-2.2]). LUF, HERINZ {an}n>0 :={ao,a1,a2,...} DEIITEKL, %
72 [0,400] :=R>o U {oo} &&EK.

EIE 1.4.1 (IEEROFLE, [HH, [ 2.3.1]). EEBE {an}n>o0 H BE F 2 B
oo N
a(z) = Zanz” = Nlim Zanz"
n=0 OOn:O

WH L, RO ZGM%20i723 R € [0, 00] B—RITFET 5.
o 2] <RA5 a(z) IFHEMNIKT 5.
o |z| > R75 a(z) IZSCR L7200,
D RZHEBE a(z) D (2 =0ZH0r T 5) INRFRE (radius of convergence) ¥ M-I
¥ 72 FEAHLORMR D0, R) = {z € C| |2| < R} YRR (disk of convergence) ¥ FEX.

RDEE T HAUIINRAAED AN ISR F 5.

EIE 1.4.2 (ratio test, [[5H], A& 2.3.1, N EZFELOIFHEE]). MR
R := lim € [0, 4o0]
n—oo an+1

DBEFEETIUE, 20 RAEH 1.4.1 OINFFEETH 3.

Bl 1.4.3. ROFEBILDFRIE 400, DFDEED 2 c CIZOWVWTIET 3.

oo n

exp(z) = Z %

n=0

COHEBMTEE S 2 DB exp(z) ZHEEBIR (exponential function) & IEA.

Bl 1.4.4. RO=ZDDEMBOIRFE RTINS 1 TH 3.

o0 o0 oo o n—1 oo
(1) > =" (2) > nz"h 3)> ( 171 2", @ > %z"
n=0 n=1 n=1

n=1

—77, WHCEEOME LTI BRI T2 2 d bIUEHBMT 22 dH5. HlREED (4) & |z|=10
2TD 2z TRHRT 2, (1) 1F 2= -1 THKT 5.

TR 142 BMEZRWVIEERDZ LB EBVHLTEBZ Y. #lzi3

Bl 1.4.5. BRI a(z) = Y02 ,2°"/2n) DWW, ay, == 1/2n)! B L agpyr = 0 2T 2L
limy, oo |@n/@nir | EFFELRWV. LAL w = 22 KET3ERME AT L a(z) = donso W'/ (2n)! A
5, b, =1/(2n)! & LT limy, o0 [bn/bpi1| =00 £ 2 DT, a(z) DICRFEIX 00 TH 3.
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EREOERBDOIH A ZEII XD Hadamard DRI (7T XY —LDAK) THZHNS. BIF 1/0 := oo,
1/00 =0 LHRT 5. FLFEEFNO EMR lim 120 Tk §1.6 2 SHB8 X.

EIE 1.4.6 ([55, Theorem 2.5, Hadamard OAR]). FERE a(z) = D07 an2™ OUBRHEE R &

R = (m |an\1/”)_1.

Bl 1.4.7. BERBONFFEOHZET LS.
(1) Bl 1.4.4 (1) OFHELD 07 ) 2" OUEHEEE (limyyy0o 1V/7) "L =171 = 1.
(2) Bl 1.4.3 DIEBEIEL exp(2) = S oo 2™ /n! DU (limy— oo (1/n)Y/™) 1 =1/0 = co.
(3) Bl 1.4.5 OFEREL D07 22" /(2n)! DUCTREFI, ag, :=1/2n)! BE P agng1 :=02 LT
(lim anl/")_l =1/0 = .

n—o0

BHRTHWEZEZRICOWTIIMNE 1.4.1 22Be k.

RICFEREN T 2 DIREEONRICIERIBE R 2 ED 5 Z e 2w Z 5.

~
T 1.4.8 (111, Ml 4.4.1, REFROMS]). BIRK a(z) = X ans" 132 OUCRIIH LT EH]
B8 0 20 3. 2 LCICHPTO o OBNEROBIICTHZ 513,

oo
a'(z) = Znanznfl
n=1

BRSO nay 2"t OIHEERE a(z) OUCRFEE L FEL V.

EM 148 DR LAVWS

[EE 1.4.9. FHEIICRFNR L CERE# D AR B2 £ 5. ]

%S U C C LoOBEE f 2 c € U THRIFH (analytic) TH 2 21%, c DD 2EHFEITBNT f(z) =
S an(z— )" e BFDLETIRMBMCTEIZ IRV, fHU OEBOHTHIINTHZ L &, f1F
U LB TH LS. EH 148 2FVET &, FRE U LoBKIBRIrNE SIXERTH S,

AR 1.4.10. SUIHCIERIBERUIIEEITEY, o F D IBEREZRS Z 26N TWwS. Zud Cauchy OFESY
EHOIGHE LT 8§51 TR S. L L ZOIERME e @i o FEIZREHR TIEMII LAV, KENIRE 1.4.3
TS .

@l (1) B 1.4.3 OIFEBIE exp(z) ISV Texp/(2) = S0 | L2l = 3% 20 = exp(z).
(2) Bl 1.4.4 (1) DRI 0 2" & D(0,1) = {z € C| |z| < 1} L ERIEIR

1 oo
1—z Zzn
n=0

ZED D, WL%E kE#s LT, ZIHRK (nzk) = pkCr=nn—-1)---(n—k+1)/K ZHV?

oo

=2 ()

n=0
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EEBE (RS 100 k=)

fIRE 1.4.1. Bl 1.4.7 THWEUTOHEXZRE.
(1) Timy, 00 (1/n))Y/™ = 0.
(2) agn :==1/2n)! BE L agnq1 :=0 & LT lim, 500 a, /™ = 0.

RIRE 1.4.2. LUF OB {a, 120, LT, I anz™ OIRFEEZRD K.

Tl2

4n 4 3n’

(1) a, = (logn)?. (2) a, = nl. (3) a, =

fiRE 1.4.3. R OB f(2) ZRD LS ITED .

_ )0 (z <0)
J(@) = {exp(—l/xQ) (x>0)

(1) f(z) 23R L CHERFMDIATEETD 5 Z L 2RE.
(2) FED n € Zop IR LT f(M(0) =0 &2 I L ZRE.
(3) f(z)iEz =0 DIEFETUEREEL > 07 jane” WKEMTERNZ L ZRE.

FEEE 1.4.4. MUFO%RY 2| < 1 THLT 3 2 & 2R

(1) an” = ﬁ

n=1
2 21+
@ >on" = =]
(3) pe NITHL fp(z) := anzn E55L frii(z) = 2fy(2).
n=1

IR 1.4.5 (RBUCBIT 2 Abel OEH). (1) {an}nl; & {ba})l) ZEEBOERINE T 5. By := 0,
B =YF_ b, (k=1,...,N) 3. ZO¥ZROHERERE.

N N-1

Z anby, = anBy —aymBy—1 — Z (@nt1 — an)Bnp.
n=M n=M

(2) {an )2, WEBEEGITH > THRER X0 a, ZINRT 250 T 5. (1) ZHOTROERE Y.

o0 o0
lim E r"anzg Q.
r—1-0

n=1 n=1
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1.5 #FERBAK

ZoOffiofb bz, HHMRERBEBICOWTEE LTBL. Aifloi#ER/ — bt [51, §3] o k.

il 1.4.3 DFEBIRL * := exp(2) = Do 2" /n! ZAHWVT=ABEH (trigonometric functions) %

iz 712 o iz 71'2 x
e-re : e —e - L2ntl
Cosz = E , Slnz = E ,
2n + 1)!
sin z 1
tanz = , cot z = secz = , cosec z = —
cos 2 tan z’ cos z sin 2z

CHEFET D, eT P cosz MU sinz IZEHA 2 BHED. OF D f(z+27) = f(2) BBOLT .
% 7- W Bh#RAIEL (hyperbolic function) %

e* + e ? 2, 22 e* — e=? o 2n+l
coshz := sinhz i= ——— = —_—
Z 2 (2n+1)!
n=0 n=0
sinh z cosh z 1 1
tanhz == ——— cothz := — , sechz = , cosech z := —
cosh z sinh z cosh z sinh z

LEHRTB. e % coshz K sinh 2 3 21 2.

RIHEEBOERE RO Z 5. BB IR LTg(f(2) =2 XU f(g(2)) = z 27T g & f OFE
MRS f71(2) 8L BIZIE n € Zog 1ITDWT, n TR 2" OWBIEE n TR LTI 21/ v EINS.
WRIR DM D ARSI ORI TERATH o 7o, HRBEGHTHORRIVEHTH 3.

R 1.5.1 ([LH, B 4.3.1, W OERMS]). B f 2B f! 2E B, f 2% 2 TIERIDD f1 28
w= f(2) WBWTHEEARSEES, [~ 1F w BV TIEAIT

—1y/ _ 1
(W) = 5
WRBIBIE—E L 3R S . Bl Z0E n B 2 OWBIRNE, MEIRRR 2 = re? 1T LT
Zl/n — rl/neiG/n+27rik/n (k::O,l,...,n—l)

 n BB D 2. BEOEROEBEED B ICIEIDBEMDI B 6—2EET 2, 2F ) DIEEIEET
BRENDD. FHELRVGEE I n @A THE 0.

Bl 1.4.3 OIEEBIEL * = exp(z) OHBIEE REBIRK (logarithmic function) &I logz £FH L. logz B
—RE TR L, MEERR 2 = re? 12 LT

logz = logr +i(60 +2mn) (ne€Z)

A EIRE D 7535 5. HL logr IZEDFEE r 12T 2 6B THD, THEHLE—BXEF> TV
TR ZHE LR Ve ZD log 2 IZBRSMBAKTH 2 v 5. MBHHMOHEICIEELITFIEN 57 U&ODEU
TiiofeZ e ZBEL LS.
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EE 1.5.2 ([LlH], £ 3.3.4, O FMH]). 2 € C\ {0} ITHL,

z=re?, r>0 —nr<O<nw

ERBZFERr & OB —REIRES. ZhSEHWT 2z ONBODESE (principal value of logarithm) Log z
ERTEHRT 5.

Logz := logr + i6.
N J

BI% Log z 13 C\ {0} ETi3diss L IZR 5720, [EFEICE, FROBDORMUCEVWTRER TH o7 [,
e 3.3.5, b)]. L L 0 AT DFEHMEAR Ry DS

D = C\RSO

D LT, B Log 2 WHKBIECTH b, 15EEE e OWBERTH 2 111, Wi 3.3.5 a), flid 3.3.6). T3
LA 151 &b

mRE 1.5.3 ([0, B 4.4.5, WO EMEDOREHEL]). Logz & D FOEHIBITH 2. HIZ 2] < 112

BOWTROFEXDHILT 5.
(~1)"!
n

z".

Log(l+2) = Z

n=1

SERR. P DOART. w DB e 1I2OWT (V) = eV 205, @i 1.5.1 £D, z=¢e¥ 2 LT
(Logz) = 1/(eV) = 1/e" = 1/=.
2| <1%5142€eDTHZILITHRELT, (Log(l+2)) =1/(1+2) =" (—1)"2". ROHEHE 1.5.4
£D Log(142) & 3,5 (=1)"" 12" /n DEER. 2 =0 TOMEHILT, COEKZ 0L 22, O
FEFHDRETROFEEEZ AV, HLUEBOERIIIZ ZTEETIC, §2 FF 2.3.11C#5. D =C\ Ry
HHEBTHE e 2RO THA LD THRLTHRL.

BX 1.5.4 ([ 1], amd 4.1.10]). #E D C C LOERIBIEL fIZOWT, B TD 2 DT f'(2) =0%51F f
BEHTH 5.

T D T2 AW TEBEREOREBBEERT L LN TES.

EE 1.5.5 ([, 5% 34.1, NEROFMA]). acC ¥ zeC\ {0} 1ThLT
z% = exp(aLog z).
EHIBB DA EAZ DS, 2 1 E D EOERAIBEBTH 2. Fhac ZOL TRIBEHEORBEHMTHD,
a=1/ne QDL ZZHTAD n TR (OFMH) TH S [, §3.4].
BB EEME LT E 20T, ZIHER (14 2)F = 3F (F)en EFBEIC L L X 5. FEA
WFIHEE 155 5 5.

iRl 1.5.6 ([, @ 4.5.3, —M_IHEM]). FED aecCt |2| <1745 2z CITHL

(1420 = i(z)zn (z) :: {(f(a—l)"'(a—n—i-l)/n! (nz(l)i‘

n=0
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=AW E =AM PR, LUROaE 1.5.7 £ 1.5.8 OFAFHNIEEMEL 3 3.

o0

(2n — 1N 22+l
Arcsinz = Z @l 2t 1

ODLIYﬁ:F&Gi 1THD, ZODED DR D(0,1) EDIERIBIEL Arcsin 2 (X IEXBIE sin 2z OB TH
L CNEBERKER LR, 72 D(0,1) Lo IERIBEK

Arccosz = g — Arcsin z
VERLEEE cos 2z DHBETH D, ZNEHRLBEHE L TR,

o

[

1.5.8. A
oo 71 n
Arctanz = E !z%“
= 2n +1

OIGR¥ZFEZ 1 TH D, Zh2ED B PCRFMR D(0,1) LOIERIBIE Arctan 2 [ XIEHERIEK tan » OB TH
5. THRBIEERR .

723, AR, FERBR, B, AR, S =AREK, B IS OBBOARBIOER TR NS
RIEUE M1ERE (elementary function) EMERZ &35 5.
EEEE (BRE 102 X—2)

R 1.5.1. ROFEXZ THERBE 2 TRD .
(1) coshz =0. (2) logz = 2+ 7i /6.

I8 1.5.2. ROBIRZNBBEBTRL, e KD & (EREBAFET 2 2 L E@BDTLW).
(1) sin™*' z. (2) tanh ™' 2

F9%E 1.5.3. KOMEE o + iy DIFICEE.
(1) logi. (2) it

BIRE 1.5.4. 21 ¥ 20 BT OEAICET 2HEI2DWVT, log(z122) = log 21 + log 20 BSKILT 2 15D,
log D% B - Talkame X.

(1) C\Re.

(2) {z € C|Rez> 0}.

& 1.5.5. il 1.5.6 2t
f&E 1.5.6. @& 1.5.7 Z/~t.

fIRE 1.5.7. & 1.5.8 2Rt
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1.6 PR LAERR & THRRR

Z T TIRERB O AEICE S % Hadamard DR (EH 1.4.6) 1285 L EBRICOVWTE e HTH
. FHCOWTE [0, 8 1 & §§1-3] 22 ¥ X.

FFFEEGID L e FRROERZ BV

ERE. {an}n>0 ZFEEINIE T 5.
(1) FEDOn e NIZHLTay, <u 225 ueR%Z {a,}n>0 DLER (upper bound) &FER. EFA
FET2FBIND Z L 2 EICERBRETIE W S.
(2) LT OZ5M2ii72F s € R % {an}n>0 DL (supremum) ¥, s = sup,>qan E&EL.
(i) 513 {an}nso DLERTHS.  (ii) t <5 LRBEED £ € RIE {antnso @ LRTH,

FERRICEEBFIDO TR (lower bound) & FRR (infimum) 2ER SN 3. /225 DERIIEBINIZ T TIER
SEBAEA S CRICHLTHRAMICERTES. ZITEHEDES R ORANZHEEZENHLTEZS.
ER 1.6.1 ([I200, 5 1% §3 B 3.1)). bichH Sz AR SEEENIR T 5 .

AR ([0, B IE §3 R 4]). COMEIR oigtt e FE. EMICES &, UTomEld 2 TRIETH 5.
o BIHTLREINZ ERZF> (D).
o BITHF L BEFBEMFEBININR T 2.
o Archimedes @ JFE] & [XR#E/NEDRRIZT 5.
o HRFEFINIIRE 535 % D (Bolzano-Weierstrass D EH).
e Cauchy ZNIPRT 3.

FRAE {antn>0 22 S 7HE {s, }n>0 &
Sp = SUDp>p Gm = SUP{am fm>n € RU {+o00}

LEET B, HLEHED € RU {+oo) I, sup BT LRFIIE 4oo L ERT S, L1 5 EKTH 5.
{amtm>n D {am}tm>nt1 ZH D sy > Spy1 EHRDZEWRKTERT DL, {sp}n>o FHFRDBINIZ 500 5.
TE5LEM 1.6.1 XDEE {s)}n>0 1En — 0o TIORT 22> oo ITFHEMT 5. 22T

E&E. FHY {an}tn>0 OEMER (limit superior) ZXD XS WTEET 5.

limsupa, = lim a, := lim s, = lim (supm>n am) € RU{£o0}.
n—o00 n—oo n—oo n—oo -

[k FABFR (limit inferior) liminf,, o0 a, =lim,, , _a, DERTE 5.

1.7 L¥KR— &

LR—FRE 1 (7% 133 *—). Fibonacci B3 ap = a1 =1, ap = ap_o+an_1 (n=2,3,...) 25E
F B0 4o OITHCEE R R X
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2 E/EWESD
ZOHEIOHNEIE [SS, Chapter 1 §3] 120 <. FifD#E , — b [[51, §5.1, §5.2) SO k.

21 EZRTEROBR
BEESOEE DD, ETHETEOWNTT LBV Z 5. Filloi#ER — 1 [, §5.1] oz k.

EE 2.1.1. BERECPH C ETEZ 5.
(1) WS A—2{JE B (parametrized curve) L IIFAXE [a,b] CR 225 CNOEHGEER p DI TH 5.
(2) T RX—=RfFEMFR p : [a,b] — C 2B (smooth) TH 2 &1, [a,b] LT p(t) 25EkEM 7 AIRET H
D, BIZEEDt € [a,b) KHLTp(t)#A0rRKR2bDDZLTH5. HLUYMEt =a,b TOWMDIEH
B DEH®E F 5:
iy o Plath)—pla) o0 L p(b+h) —p(b)
pla) = hgnﬁo h pb) = hl—l>n—10 h '
(3) ROBIICHE S D% (piecewise-smooth) 8T X =X 2 p : [a,0] — C 1T, HEEBRTH-T, X
Ml [a,b] DBERBRMED7E

a=ay<a; <---<a,=2b
DHE LT, #XH [ag, ap1] BT p(t) BEEDEART A2 EHRTH L 222V

£E5 S Lo ZHBER ~ HFEERER (equivalence relation) TH % &i&, EED z,y,2 € S I LD =2
BRI T B EE -7

(i) z ~ x. (i) z~y BHIXy~a. i)z ~ydhDy~zRoE T~ 2.
FERER~ze S LT:={yeS|y~uz} %z DFEMELE (equivalence class) LA, [FEESED
BRIHEEE S/ ~ eFEOT, AEER ~ X3 S OFEES (quotient set) LIEAL.

E&E. (1) Zo0 T X=2fF&EMifR p: [a,0] - C & q:[c,d] — C HREMETD % L&, » 2 @D rlhE
REHS ¢ [c,d] = [a,b] BPFEL T, EED s € [¢, d] 1IZH LT ¢'(s) > 022 q(s) = p(p(s)) &7
HZrEVI. INTAI AKX EMRORTRACFEMBERIEE 5.

(2) BERR (curve) &1F, ST X=X EHOZRTEEITB VT (1) TEDLFMEBFRIC X 2 FEHD Z
2V, ¥BSDEBEER (smooth curve) Y1, SR 87 X — X EHIRO R TEEITBNT (1)
TREDFEBIRIC X 2REHD Z 205 . ROHICHESHBEIR (piece-wise smooth curve) %A
BRICERT 5.

SCCZENEELT 5. S LOMIR (£7213 S NOHHR) Lid, 20BN S ITEENE LI BRNRTA—X
M EHROFFED =L, 5% D p: [a,b] = S OFEEO L TH 5. S EDBSHREFS S EOEHH
ICB SO BRI ERTE 2. 22MHOBE L EESERCERTES. § = C OBAITHICHRY
M 51,

LR CIEEEO 79, iR ils O TR, $:20RELTH S5 X — X 2HifE C DINFX—24
(FTEREFNTA—=ERT R,
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EE. M CIHL, 2035 X— 2T p:a,b] > CEED,
p(t):==pla+b—t)
TEEZNRTRA—=XFEHIR p~ : [a,b] —» C OFfEER C OFRIO/RE WL, O~ 2 RT.
Wia & ORER 2 WO HEED well-defined THB Z 8, D DT A —ZHF p ITHRIFLEWZ LICHERET 3.

EE. (1) XN S 222t » BRER (closed curve) TH 2 &1, DT X —=Xf13% p: [a,b] — C
Y LT, pla) = p(b) BB L ENS,
(2) XATRNCHE & D 7x iR 2 BEFlBhAR (simple curve) TH 2 &1E, ZDNRIX—=Xff13 % p:[a,b] > C &
LT, st € (ab) 2o s £ B HIE p(s) £ p(t) BB LEWS.

Pt BRI ARIZ S 7 X — ZOHD FIHFE LR WERTH 5 Z L ITHEET 5.

EE. WOMRMEE C ORS (C) ERso &, T A—2H1F p:[a,b] = CE—D¥ o TARTEHET 5.

b
- [
{H L ALZ Riemann FE5OEK Y 5 5.
XITHNZIE SRR C 1T LT, 7 X—=&2fT p:[a, 0] = CZ—2r b, HXHM [ak, art1] THED

PEHDESIBDE a=a)<a1 <--<a,=b%E¥2oT, EXMETOELLRHFRE LTOEXDOME C
DEILERTS.

BAROE X E I A —XOMD FITE BRI LICHERT 5. HIE, WBorkBERD, ¢: [c,d — C &l
DNRITRX=ZfJFe LT

dlq’(S)I ds = dlp'(t( s)ds = [ |p'(t(s)|t'(s)ds = [ [p'(¥)] dt.
/ / [ A

X HNHE & A7 ifR D5 E I E T UL & RO S IRE SN D, XHROR I IBTHRTH
5 LICHEET S (M 2.1.1).

EERE (BE: 104 R—2)

& 2.1.1. XoHNCHES 2R C ORE ((C) ARTH 5 Z & 2Rnt.
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22 #BEHES

§2.1 DD N, EEBD OEHREZ BV Z 5. Fillo#R —  [511, §5.2] 3BHOZ k.
LT CHRC OB f tvwo7en, CDARFIA—ZFRp: [a,b] = C D% p([a,b) ZELdH 2HES

UcCC LTERENBEB f:U—-CoZrWVS

-
EE. Cew@oriiiite L, f2 C Lol 5. fO C LTORE () 8BS [, f(2)dz
Z, CDORIRA=2fF p:a, b)) >CEZ—DE 5T

b
Lﬂaw:=éf@mmwﬁ

YEFET L. HLEALE Riemann 7 OEKE 5. /2 C %2 2O DEDH L LR,
X AN & 272 iR C 1 LTk, SXET C 25212k % X512 [a,b] oI L, FXETORES

ORI LT [ f(2)dz BEHT 5.
J

EEEDRBERONSX—RICESTICEES. FE, CBBOLIRIBEIE, ¢ [e,d = CEHMDRT X —

2L LT, o1 [e,d] — [a,b] HAEEFHp ~q 2525 F5L

d d b
/ﬂWW@%:/ﬂWMWW®W@M=/ﬂW®ﬁ

ERMY ORANBEE R ROGEE L HTHL .
W 5.2.2)). KORNCHE S 2R O L 20 EOMERIEK f,g 1 LT

Lmﬂ@+@umu=alij+ﬁLaaw

(2) C~ &z Comzolhfe 2L
—/f(z)dz
c

éjgﬂﬂ@ﬁﬂc)

i 2.2.1 (]
(1) a,B€C %5

z)dz

SEEA. (1) & Riemann &5 OHIEED SHES . (2) EHMZOMHIRDOER DL HMES. (3) IF, 1Y Riemann
BOOWED»S, p:la,b] > C% C DRI X=XfFiFr LT

/Lf (1)) dt

sup | (p |/u>|w—wMﬂnéw»

te(a,b]

IN

IN

O

i 2.2.1 (3) 225, M7 L BRONAF AU T 2 T oM 2.2.3 G515, ZhZ2BN2HC, B
SDO—HPRMECOWTEEL LS.
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EFE 2.2.2. f RO f, (neN) 285U LodEREBE T5.
Jim [|f = fullo = 0, |If = fallv = sup{|f(2) = f(za)| | 2 € U}
YhsrE BB {10, IR fICU E—RINETB 05,

fRd 2.2.3. C ZXOMNCHE MR E L, f RO f, (n e N) 2 C b 2Bfe 55, BEE {f.}n2,
2 fo 12 C E—RRIR TR,

/ f(z)dz = lim fn(z)dz
C n—oo C
SEBA. i 2.2.1 (3) 5

A}ﬂ@—fd@)w < 1 = fallet(C).

B D it soo [ — fulle = 06 limy oo | [ (F(2) — ful2)) dz| =0 £ %D, KitE15. 0
RIZFHBEBOMEZ RV Z 5: BIES U c C LoBE f ORI (primitive) 21, U Lo EHIEK

FTHoTEBRD 2 e UIHLT F/(2) = f(2) L2 bDD L H WS,

IR 2.24. fRBHEEU CC LoEGEKE L, F % f OFGEBE T2, £/ C % U LORSINCES
DIRBHHRTH o T, THmRD wo, EmB w, THEDDLTE. IO E

/Cf(z) dz = F(wy) — F(wo).
FHCEDDEFRADIIBREBRRDHIEKET 5.
SEEH. 25 CAELIBEE, p:ab] » C % COXFX—&ZHF L LT,
b b
Aﬂdw=/f ~ [ Powwod = [ LPem)d

= — f(p(a)) = F(wy) — F(wo).

C PRGBS 2258, p:[a,b]) 2 Cia=ar < <a, =bZEFE 211 (2) DL C DT X —
AT e LT, @O0 RIGEOREDL 5

[ @ =3 [ swow @i = Y (Pilar) - Fo@))
© k=0 " O k=0

— Flp(an)) - F(plas)) = Flws) — F(uwo).

Rz C SR % a1
% 2.2.5. C 2H%EA U CC LoOFMREE L, f %2 U LOEGREKTH > TRBERER D DL T2 L
/f
BRICHESE e LTOMEADRSZERL TEL

EE.reRot32 weCrHLEdT2¥Er 0, EOMIMITEFOMALIE, T X —XfF =il
2:[0,27] = C, 2(t) := w+re* OFEEFEOZE2WVS.
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EEME (BE 104 R—D)

fIRE 2.2.1. (1) & (2) 3EFEETZEHEL, 3) 3EHELr =L
(1) C ZEAHLTEE r DEOMEMF2HOME L, neZ ¥ LT

/ 2" dz.
c

(2) 2r BHLE T 3% r O, EORE T EHOM C I LT, (1) LR UERR 2 3EE k.
(3) la| < < [b] EAREL, C BEAPLCEE r OEOHE I EHOME LT

1 2me
/C(zfa)(sz)dz T a-b

fRE 2.2.2. C, ZHEAPOLTHE r DIEQHENTFZROME T 2. ROEFXZRE.

eiz
lim —dz = 2mi.
r=+0 Jo 2

fiRE 2.2.3. C, 2H¥Fr DR ENTFZHROMET5. U:={2c C|0< |2| <1} Lo f »
lim, o f(2) = a BiiET ¥ &, ROTADRIT 5 2 & e,

/ f(z)dz = 2mia.
c,. #

A 2.2.4. IR f L HEDH C WO U THEEMED [ f(2) dz DfEZRD K.

(1) f(z)=2/(z+1), CiE 055 i ~NDOFRIT.

(2) f(z) =z, C BEFRPOLTEDMZDHMHD S HD 5.
(3) f(z) =Logz, C: z(t) =€ (—n/2 <t < 7/2).

(4) f(z)=1/2,C: 125 i "D},
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2.3 EiEE CARERE
§1.1 THIMVHE oS T 2 HfE » OMBA LA, ZRSITMAT, ROERLEAT 5.

E#& 2.3.1. SCCr¥5.
(1) BHEES S V&G (connected) TH S L IF, ZHTRVHES U £ V TUNO &Mz 3 b OIIFE
LRWZ "W).
S=UuV, UnV=40.
HAEFAER S Z MBI (region) & LS.
(2) S 23MIRERE (path connected) TH B i, S DEEDZRITOWT, ZNOHEIHREHERET D XD
7% S EOXTHNCHE SR i E T 2 Z e 2 WS,

EE 2.3.2. ZTRVHES Q C CHERTH S 2 & LG TH 5 C LI FMHE.

ZOEHOIAIZRE 2.3.1 T X 5.
CORMEME L EH 2.2.4 DIFFEE LT, ROFERMPBLT 5.

% 2.3.3. f 2HEHRQ FOFRIBBKTH > THEED 2 € QIIHLT f/(2) =02 Rk2DbDLTE. ZOLEf
WEBBERTH .

FEEA. wo € Q ZBEEL THL. FED w e QAL T f(w) = f(wy) ZEIX L. QI3EFEROT, 3
232 XDMAT wy L LERZ w32 Q Lot C BFEET . fiF [ ORBERO T, B 2.2.4
VLR

|Gy = fw) = fun).

REXD f/(2) =0 BOTEIZO0. ko TURET. O

SEBRE (RS 105 R—)

fIRE 2.3.1. T 2.3.2, BB, ZTRVHES QC CHIRERTHZ L v EETHE Z L DFRETH 3
%k, LFOFIETRE.
(1) Q 2RERERHEATH 2 LIREL, HHEHIETHEMETH 2 I ERLZV. Q=0 UQ EHWIKK
DoV, BTROVHES O OMTHEIT LT3, w, € Q; (i =1,2) 5. HEXD w ZlEHL
L wy BRSEE T 3 XSHNCHE S DRI C 2D 2. 20T X—2J13% 2 [a,b] = Q, 2(a) = wi,
z(b)=wo &FB. 2T

t* = sup{t € [a,b] | z2(s) € Y (a < Vs <t)}
85, 2(t*) xERD I THERZET.
(2) M QERBHEATLEIREL, w e QZEET 2. HaEEL CQ %
Q= {zeQ|wEBRL L 2 ZREL T 2XTHNTHE 572 Q NOBROFET 2 }

TED, ¥72 Qs = Q\ N LEDE. ZOE O ¥ WL B IHEETHIZ2RE. £
91750%7?\"@ ?E)Z Ql ﬂQQZ(Z) Z QlLJQQ:Q ﬁiUﬁ%ﬁ‘lﬁg){ﬁﬁﬁ)%Q:Ql ﬁ)ftﬁ
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RRE 2.3.2. QCCEZETRVHESLL, 2€Q T2, 2 Q28T Q OEFERD C, ZRTED 3.
C, ={weQ|z2bw\RITMIBELHI Q LOMBETHNS }.

(1) C, PEETH 2 Zimt. C,1d2e€ Q280 Q OEFEFEES (connected component) & FHII 5.
(2) weC,FQ LoRMERFEEGEZ 22, DEDVEED u,w,z € QN LRD=FUENBITE L
TR
(i) z € C,. (i) we C, 2Bl z € C. (i) we C, D zeC, BBlFwe C,.
IO 6 QIFEWIZRED SIRWVEREK D DM Q = UieC,, THD Z e D0h 5.

AR FR 20 3EAVAEERBEEOEATHSL I, D% D Q ORI ZERK D OBITE 4 IEETH
5 EDIRED.

PSSE 2.3.3. L Q OGN £(2) O D OEMBBIE F(2) & Fy(2) 1K0WT, Fi(2) — Fy(z) K0
BMTHszrrRt.

24 LR—E&E

LAR—RIRE 2 (% 133 X—). ReRyo &L, B Cr &2 —Ri 55 Ri NADSHRIT LT 5. ROM
Rk XK.

1
lim / dz.
R—o0 CR z + ].
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3 Cauchy DR EE 1

A % C ¥ [AkE, BEREERO - 2B IER. -HEAIRIIAES L Vo725 §1.1 OEKT
OCOBMEAGEIIHAEADZILE2EKRT 2D T 5.
SEIOMNEE [SS, Chapter 2, §§1-4] &< . AifADHER / — b [[F1H, §§5.3-5.6] BWOZ b.

3.1 Goursat DEHE
Jordan DEHHMARERZ B WHZ 5.

EX 3.1.1 (Jordan OFAMFRER). T C C % (§2.1 ODEKRTO) KOHNCH &2 72 BMFIR (TRIEDD
D) T3 ZOrEC\TE 20 E»6RE. 2055 —2FER» DR (KEIDER 4.1.3 SH)
THDh, 2z I OAER (interior) EFER. & 5 —DDEEMNIIFERTH D, 2hz T OANER (exterior)
LA,

CZOEMOGEHIE L72W. HlZX [SS, Appendix B.2] 22 #+ X.
C LoZAR LI, §2.1 OEKR TR NI 5 2R BMEAMBR TH > TEXBEPRAITHE2b0DZ T
%. Jordan OFARIKREIE ($5E 3.1.1) XD Z2MAE P C C IR N DH 5.

FIE 3.1.2 (Goursat (L4 —) OEM). QCCERBEALL, T C QEZABTH > TZONED QITE
FNEHOL TS, [ Q CERIZREEE S

/Tf(z)dz = 0.

SRR T =70 rEXET. 7O ORAOFEERERILTTO ONEZUOD=HKICDEITE 35, #
noe TV T e s BLE T oRERTE TO o EiFicdbEs (FR 311 3.
LT oo & E RO KH 2 HIE S ).

T(0)

3.1.1 7O os4H

SOLE [0 f(2)dz = Vi frw f(2)de BOT, 85 j 1200T [ f(2)dz] < 4‘1‘@@ £(2) dz‘.
co TV EHTTO LB U EoERSEE TO it TG 2132, #DIELT, ZAKO5

7O 7MW T
/ f(z)dz / f(z)dz
T(0) T(n)

i O0WNz. £ T OAMEMOERE d™ &L 2 dM) =277d0) ¥ iz 3.
—1, B3 w € ABFELT, FED n IZOWT wid T OWEEIZHEFICH 2. f(2) ZIERNE - 72

< 4"
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b,z wTYP((z) =0 eR2BH Y(z) ZANWT
f(z) = fw) + f1(w)(z = w) +9(2)(z — w)

> >

v#I 5. WilE T LTS LT [ f(2)dz = 040+ [0, Y(2)(z —w)de 213%. ZZ Ty

SUp e [¥(2)] TR, 2 € TM &5 |2 —w| < d™ BDOT

(2)(z — w) dz| < cpd™UT™)) = 47", dOU(T®).

T (n)

(2)dz| < ¢, d@(T©).

T(0)

n—-00Tec, = 02R2DT, TNTIEHIKED - 7.

%313 HEAQCCHZAE P ZoNHE2ELRS, O LTIERIZEIE ficonT

/ f(z)dz = 0.
P
SEBR. P (& ZOWER) & =AM EI LT %12 Goursat OEM 3.1.2 2 FHWVWIUIRD 2FH5513 0 DAL

O
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3.2 Cauchy OFEDERE

fEHES Q FoBfie 2. Q FTo f ORBEKE X, Q FOERIBE F THh o> THERED 2 € Q 1t
LTF (2)=f(2) £72dbDDZTHoT.

EE 3.2.1. FAMMK D EOIERIBIENE D 281 2 JRBEEE .

SEBH. D ol e ¢ LB EBED 2 e DML Tw:=c+Re(z—c) L L, i b & wth5%% D Lo
Ko o2 killifte C, &L, 2L T

Fe) = )

LEDS. Goursat DEM 3.1.2 L ZDR 313 %2/MII 8T, 24+he D RZEROEBHE hITHLT
F(zth)—F(2) = [, f(w)dw &EFS. HL 5= 2(z + h) B#57. 132 TEEED S, w — 2 Trh(w) =0
ERBBR Y ZHOVT f(w) = f(2) +¥(w) &ETS. T5L F(z+h) - F(2) = f(z)h + [ Y(w)dw. Z
2T |f, Y(w) dw| < supe, [Y(w)] - bl £>T

F(z+h)— F(z)

o ————— = /&)

D% D F 3 f OFBBKTS 5. O

EE 3.2.2 (FMROFAED Cauchy OFEZEM). B D LOEEOERIBEE f & D LOEEOX 7SI
18 5 2R BAER C et LT

/ f(z)dz = 0.
C
SEBA. EFE 3.2.1 XD fIFEGEAERODT, §2.2 OFK 2.2.5 X bR EE 5. O

MR DGETHEH 3.2.2 OERDMILT 555, 2% Cauchy DREADEBLEMT 5. ROFD B
DOH D — k7% Cauchy OFESEHTH 3.

T2 3.2.3 (Cauchy OBSEIE [11], 2H8 5.7.5)). [KAMMICHE & 20 SAGEAHIR O IS Q (FHE 3.1.1
@ Jordan OEUHRER®SH) LOERIBI £ £ Q LKA S5 BHR C 1o LT

/C f(=)dz = 0.

ZOEMOIIZ LW, [SS, Appendix B §2.1] & a¢ X.
FH RN 3.2.1 125 2% &5 RESEICE LT Cauchy DD EEZHWS. JZRET TV DT
% Cauchy OFEHIZEHE 3.2.2 AU CiEHTE 5.

SEBRE (RS 107 R—)
B 3.2.1. £ e R I LTRDERERES.

> 2 . 2
/ e T 67271'19:5 dr = e*ﬂ'é‘ )

— 00
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"1 N LN A

I RO ERITE +H UL AVAE S| =17

X 3.2.1 FEEEDHE

R f(z)=e™ 53 0LETESOLREL, RER b LTHSH g M 3220k 5128 5.

—R+i¢ R+i€

-R 0 R

X 3.2.2 D vr
Vi(R) & V. (R) Z EAB L UFHEATOMET E LT, BABIINT 5 Cauchy O EH (3R 3.1.3) &b

R
dz = 2 dz + V,(R) + Vi(R + 3.2.1
RCL / . d / fla+i€)d (3.2.1)

-R

RIZE B\ C € Rsg T |Vi(R)], |Vi(R)| < Cem ™R L FHIiTE 2 2 & &7t
(321) TR— oo LTO= [ e dy — ™’ 1= R P

1= e dr =1 EBRL, £ > 0 OBE O EELT.

E<0DHZEERE.

1
2
3
4

~ ~~ ~~

)
) R
)
)

fIRE 3.2.2. Hifd & [k

001_
/ c;sxdx:z
0 T 2

REZ 5. X 3.2.3 OFNHE ET (1—e%)/22 o EE 2 5. WHIOEHERZ C, SMIloME#E CF
r&EL ¥, Cauchy DS EHD S

-rq_ 1— iz Rl— iz 1— iz
/ ¢ dx+/ - dz+/ ; da:—i—/ S dz =0,
—R x - z r X CE z

(1) Cf EOBEDD R — 00 TOWRIERT 3 Z & 2RE.
(2) C7 LOEA»r 50T —7m 225 Z%ZnE.
(3) WU bafli o ThEsR%HLT.

X 3.2.3 [E 3.2.2 OFETHE
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3.3 Cauchy DAL

B D = {z € C||z—a| <r} ML D:={2€C||z—a|l <r} % D DOMAE (closure) &M,
OD:={z€C||z—a|=r}=D\D % D ®ER (boundary) & %\ MIME & FE3.
F7, Fba e C, FEr DIEDRIDAEA L IX, <7 X — XA Z il

[0,27] — C, O+ a+re®

DEDIMBOZLEZES. £-EAOEZIOAB L ZEDH ZOMHEOME ZDOHFROZ 2 20D,

I 3.3.1 (Cauchy ORH A [, 2H 6.1.1, 2— > —OMS#ER]). D C C #HMMRY L, HE
UcCClEDoOMED%28Lb0r52. 0D KIEDQAEEZ ANEHD%E 0DT 2 EL. Z O, HEE'\@
U Lo ERIBS f ¥ {TE0D 2 € DISHLT

f(z) = L/a de.

211 Jop+ W — 2

N /

BEFR. {EEIWC 2 € D 23BATHEET 3. [s. 2 FX 3.3.1 XS REPHKE 5. HL 6 IZHHIOWEE L,
MO EL T 5.

X 3.3.1 FEDEE Ts.e

ZOBIHT F(w) == f(w)/(w - 2) 2875 % &, Cauchy OMBEHRDS [ F(w)dw = 0. 2T
0 — 0 DR ZEL S &, ZDODEMITOETIIFTBHELDH-T 0K S. itV\]FﬂﬁMiﬂPJL\zTﬁlﬁ&s@E
DM EOME C- ETofEsmicib, AEE oDY ETofESIckS. 1E-T

/E_F(w)der/aD+ Flw)dw = 0.

f(2)

w—z w—z

Wﬂ“@“% fBERIR DT, 247 B € Rog 3B o> TEED w € C7 H LT ‘f(w*“z)

(v
(y
A

’f (z)dw'<27rsB F O Bw@)=z+ce,0:0— 21 L XTRA—ZFFFTBL

27 s —i0
/Cs %dw - f(z)/o 49 = —2mif(2)

ce 0




3 Cauchy OfEERM 1 31

WoTe— 0 DMRT
—2mif(z) +/ Fw)dw = 0
oD+

THEmETF 2 O
EIE 3.3.2 (] % 6.1.2, BEBOMSER]). EH 331 tRIUREDb ., TED2ze D ¥ neN
R LT '

F) = = P,

21 Jop+ (w—z)ntl

SEBR. n 1T BIRAIETRT. n= 0 ORHEER 3.3.1 1fli72 5720, JUC £ 25 (n— 1) EEEMOATHET H
b frD(z) = U [ S dw B e ET 5. he ClEHNETa+he I EET L,

271

h 271

- (nQ:m'l)! /6[,+ f(i?}) <jn - (Ajh)”) dw

_ (nfl)!/ f(w) (A+h)”fA”dw
o Jyps h An(A+ h)"
_(n=1)! f(w) nhA™ + -+ + h"d
2w /D+ h A"(A+ h)
b, (o [ gyt Lo fw)

(w22 2mi Jop+ (w — z)"*

FO U4 h) — fD(z) (n—l)!/ f(w) ( 1 - L )d
- A S\ 7y vl e o R

Lo TRE. HL A:=w—2z—h 2B L, £-—RICROGA OFES L MR OIEF R (il 2.2.3) %
=, O

EEEE (RE: 108 R—2)
F9%E 3.3.1 (FHIER). a € C, ReRoo & L, f ZBMM D, (R) = {z € C | |z — a| < R} LOIERIBRK Y
T3, 0% 0<r < RERAMEBOFER r TN L TROEFEADWILT 2 Z & 2mE.
1 27 "
fla) = %/O Fla+rett) dt.

fE 3.3.2. a L bR EDOEKL T 3.
(1) E%7F XA —=2fHF 2(t) = acost +ibsint (0 < t < 2m) BFFOMIFR, C %87 X — X1 2(t) = be
(0<t<2nm) ZHEOMRE T2, 20 EROEXDHIT 5 Z & 2Rt

[
EZ_

(2) (1) ZHVTROET DEZR KD K.

T 1
dt
/0 a2 cos?t + b2sin’t
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34 LAK—IRRE
28

LAR— MERE 3 (A% 133 =), HHEETITOWT.

(1) C REARLTER 1 DEOH SR EROM YL T 5. ROEERH DR KD &.

/ e—dz.
C z

(2) ZOfED & FEETICET 2 ROFEAX % EIT.

2
/ % cos(sin ) df = 2.
0
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4  Cauchy DFESDEIE 2

HIHIOEE OREZOHEBE E LT, K€ -0z AV Rkd —NRED Cauchy O ER 4.2.3 %
#>5. [SS, Chapter 3 §5, §6] R UHIDHFE , — + 5111, §5.7) SO Z k.

41 REME—rBEERE
FD=HIZCHNOHBROBDERERE—IZOWTEZ 5.

ER 411 UCCEZHESEL, v & 2R EREEHEAT L U N —DDlifE 5. v &y U
ATHREREY Y (homotopic) TH 2 &1d, U TFD =527z 33885 515 h(s,t) : [0,1] x [a,b] — U 37
EFHCLENS. E2ZDES5R L% v & 71 ORE FE—BRL T3,
() (EED s € [0,1] #EET 3L, hy : [a,b] = U, ha(t) = h(s,t) & U PORKNCHE & h 7zl % &
DH5.
(i) h(0,t) & v D, h(1,t) 1Z v DT X =Z{FFITR 5TV 3.
(iii) FER® s € [0, 1] 129WT h(s, a) = h(0,a) = h(1,a) 52 h(s,b) = h(0,b) = h(1,b).

EIE 4.1.2. HES U C C LoEHIBEE f & U NDKRE My 72 XTHNTHE & 272 IR v0, 1 1R

(2)dz = f(z)dz.

Yo m
FERR. vo & y1 DREME—ERE Lh:[0,1] X [a,b] = U &L, h D% K £#EL. Z 2T Euclid ZZH 05y
BHIZOVWT “ay I+ «— ARE Thdzr (FEHEHH1) &, ar 7 MVEGOEREBRIC X 250
AR I THBZIERVWETY, KiZary o b BIEHEEBOTIESITOVWT “ar T b
FAIaY RO N THEZehb, e €Ryg THoTHEED 2 € K ITHLT D(2,32) CU &85 DIBIFETE
T2 UNZDE57ke ZEET 2.

h O—BEHED S, 6 € Rog TH o T [s1 — 82| < 6 B85 supsepqp [h(51,1) — hsz,t)] < e 722 bDH
FET 2. ZOX5R 5 bEEL XS.

PUR [s1 — 82| < 0 7% 81,82 € [0,1] ZEE L, v(s) & hs : [a,b] = U, hy(t) := h(s,t) DED ZHIFR L

LT,
dz = d
/7 REL / REL

ZRT. THADREIUR, s1,50 ZHDELTHDIEL ZOFEX2H WS Z & Thimp{E 6N 5.

K oay 7 MEd> S, F1F 2e OBRMEDOBMIR Dy, ..., D, TH o T v(s1),7(s2) T DoU---UD, &7
2H5DODPFET S, B, BRERS D ZEWDELT, #i#R v(s1) O 20,. .., 2p01 B X CHIFR y(s2) LD
AW, ..., Wyy1 THoT,

e Zi=0,...,n X LT 2,201, ws, wiy1 € D;
B DPFET S. FHT 20 = wg = h(s,0) (HFRDOIHER), 2001 = wny1 = h(s, 1) (HFROKR) 252
EMTES.
%D, LTO f OEBEE F, b8 (EM 42.1). D;N Dy TF, & Fir OBAEHEL WA S,
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F; — Fppq BOEREREL BT Fi(2i41) — Fig1(zig1) = Fi(wig1) — Fig1(wig1) TH O, EoT
Fit1(zig1) — Fiy1(wir1) = Fi(zit1) — Fi(wiy1).

ChZ@DiRLHAWS &

2)dz = 2)dz Fi(ziq1) — i(wix1) i (w;
/Mf() /Mfm (Fi(ais )= (s )

((Fi(zi1) = Fi(wiy1)) — (Fi(z) — Fi(w;)))

= (Fa(zn+1) = Fu(wnt1)) — (Fo(20) — Fo(wo)) = 0.

I

Il
=]

K2

|

Il
=]

O
HAEFR S Z M IPAR (B 2.3.1) T 2BulZ 5. st 2 3l oBiETH 2 Bl 288/ 3 5.

EE 4.1.3. I Q C C HEESRE (simply connected) TH 3 &I, AR e MR EHE T2 Q NO DDl
PRTREIE Y 7 THDZILEWNS.

R 4.1.4. BAMRRELEREBTS 5.

SR, 20(t) & 21 (t) ZBIFIHL D MO MDD <5 X — ZF L LT, h(s,t) == (1 — 8)z0(t) + sz1(t) £ FH
EZADRD B ERE B BB S, 0

EERIE (R 109 R—Y)

fIRE 4.1.1. C OEHHES S 250 (convex) TH 2 ik, S DIEED ZHEMIRID S ICEEhZ ik
5. R FEA I HEREBTH 5 2 L R

PS8 4.1.2. C\Rep={z € C |2 ¢ (—00,0]} ZBLEEERTH 3 = & ZRE.

R9ZE 4.1.3. C\ {0} IZFBTIZH 2 PEGEHEEM TRV O L 2RE.
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4.2 BBEEES L Cauchy DR TR
S THFHEDEHEEEZRZ 5.
EIE 4.2.1. HoEiEmES b o IERIBIEG R 5.

BEFR. @ C C ZHUEEHEEE L, s e Q ZBET 2. s 2R E L 2z € Q 2RRFEE T 25 Q WOl v Z2ERIC
o,

F(z) = / f(w) dw

DL, EH 412 kb ULy DBEHIC L BHENDT well-defined. $2%, heCk2z+he Q7R3
bOL LT,

Flz+h) - F(z) = /f(w)dw

LB B, AL g1 2 BIAEY L 24 h REEE T2 O WO T3 v 321 (MPTHLE o ERIEE
am e o) 2R Ui ko i TEE I g 0

Z DEHN HRDIED Cauchy DFEDEEDNES .

% 4.2.2. f PHEEEE Q ¢ C EOFRIBEET, v 23 Q NOXSHNIE S 2 A BHRR 72 &

/f(z) dz = 0.
gl
HIZRDIBICEZE LD ODICH EAHTH 5.

-~
FIE 4.2.3. AWK DS WERE DX & 2 BHEEEHR Cy, C1,...,C, 3B D, Cy DANER

12 Chy., Cp BEEN, B2 Oy, O BEWVIAMBCH 25D 5. %72 Cp EOME (T, I
HAEMCH 25D 3. D% Cp ECHENZHRL L, D= DU, Cr £33 (W 42.1). %7
%D LOFRBEKE T2 0L X

.. f(z)dz = ;/CJ f(z)dz.

@ Co

D

4.2.1 Cauchy O EB ORI

ZDHEFK /) — b TIES% Cauchy ODEDEH L VW00 T 423 DI #ETd DL T 3.
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EEME (RS 109 R—2)

I8 4.2.1. C NOEHMPARIKR T H o TIEDRIE(TT 25D i ZAFRIC S ORI C 1Zih - 7 ROEREIT

ZEHER K.
1
c < +1

FIE 4.2.2. F 2] =1 LEM Re(z) = —1/2 L O—E» 64D, Kz @IS IEDR 2 Ak
bOEBESHYE LT, LNOMBOERES %R X.

1 sin z 1

M @5 O e

PIRE 4.2.3. KORHHEWRMNEAOTHEEL. HL ceC, [ <127 5.

/271' do
o 1—2ccosf+c?

PISE 4.2.4. C N BUHRRCRR £ N2 B8 D 120w T
(1) D OEREAROUERHSTEZ 5N D2 L &rt. HL DT 12 D OERICEDR E 3% AN b
DLT3.

1
2t Jop+

(2) f% D LORFREAEBET2. DO fick2B f(D) OHEPXROEHAITHZ LML %

T
L//"|f%x-+iyﬂ2dxdy
D

R 4.2.5 ([5S, Chapter 2 Exercise 11]). Ry € Rso & L, f ZHAEHDDOBMNR D(0,Ry) = {2 € C |
|z < Ro} FOIFHIBE 3%, 7 RER L 2€CEZO0<R<Ry»D|2| <RKE2bDLT 5.
(1) w:=R?/z £ ¥ 3. ROEXETRE.
[ 1940
c

(—w

(B U C 3 EHLTEE R oML 5 3.
(2) KOBREFE.

zZdz.

Re™ + 2
—)d
Rev — z)

1) = 5 / 7 pmee v
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43 EEHE

BREHE L TOMNBEEIBUCIE §1.0 TH/ -7z, 2T TH I —EFH LS.
§1.5 Tld logz % e* DWW Y L TEZK L. ZL T logz MWERZMEKTHZ Z v 2FHHALE. Db,
2z =re'? LREERRT S L,
logz = logr+60+2mn (n€Z)
En QMO AR TEHBHELRDS. HLU logr XIEDOEHOME. n OEZIERZ &% HEEE logz D
¥ (branch) Z#ERr WS, EH#E 1.5.2 TH XD EM Logz X, logz DHDO—D2TH 3. Logz iF
D:=C\R<o FOERIBIBTH 572, & D —fROMBBIBDORIIRD K S51CH5EZ 2N TES.

EIE 4.3.1. Q C C 2HEHHEBTH->T1cQD2D20¢ Q223D TE. 2O EXRO=ZMET
Q FOBI% Log, DFIES 5. 2 L TR Logg % Q TOXMBBIRDIL L IT3.
(i) Logg & Q FiEHIL
(i) 2€ Q&5 elosaz = 4.
(i) r € Ry NQ 725 Log, r = logr.
FEEA. z € QITRLT
Logqg z = dw
c w
LEFETS. HL ORI ZHBREL 2 2AL T2 QNORXDHNICIES 2 RMHR. 0 ¢ Q XDFED
well-defined T, ﬁ@ 4.1.2 XD Logg 2 13 C DFEFTFTIMFLIRNZ EITHEET 5. @ Logg 75):;«{5575:(?&7\.
BB
(i) EB 4.2.1 @gmaﬂt M U#IC & D, Logg & Q FIFRIT (Logg 2) = 1/2 %273, 24T (i) 2R
7.
(ii) (Logg2) =1/2 &b
(ze~LoBaz) — e=Logaz _ 5 (Log, z)’ef(LogQ 2 = (1—z-(Logg 2) e~ o8az = .
£oTH 224 kD ze 102 ?) FZFHT, 2 =1 TOMEEAS L TIEHIKED 2.

(iil) 2 = r € Rog N Q OHEFMHH C 2EM EOBNITINT, Z0BHEREOERONY logr O

FRIZ—HT %:
s
1 T

logr =
W8 4.3.2. HEEHEB Q= D :=C\ {(~00,0]} D5H
Logp z = Logz :=logr+1i0, (z=re?, |0 <m).

SEBR. EBICHD TEMEMIEOLNZ I ERT. 2 =1 0| < T THLT, 1 225 r NOIRDE r 5 ret?
AN, FEr Dl n P ORLBTHEEAD L

"d d O ireit
Logg = :/ —x—i—/—w = logr+/ zre.t dt = logr + 6.
1T n W o Tret
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EEEE (BRE: 110 R—2)
FE 4.3.1. f(z) =1/z OFMHBEEEHES U ={z € C|0< |2| <1} ETIEFELRNZ & ERE.

BIRE 4.3.2. f(2) = 1/(2% + 1) OB HES U = C\ {i,—i} L THET 320Gt X.

44 LR—IRE

LR— MRRE 4 ([SS, Chap. 2, Exercise 12], f#%: 133 R—2). u ZFEEFOOHEAEAMR D(0,1) = {z =
r+iy e C||z| <1} ZEUHES LOFBIEBKTH - T, 2 [EEiEH oy ATaED D
0*u 0%u
@(LZDJF aiyg(zvy) =0
PEED z =2 +iy € D(0,1) THILTZbDEIET 3.
(1) D(0,1) FOIERIBEE f THoTRe(f) =u ERZ2DOMPFETZ I 2mnt. £2DK57% f O
HIERE R T TERWT—ETH B 2 L Enrt.
(2) ME 4.25 & (1) ZHVWTROEFERZRE.

. 1 [2r )
u(re’g) = %/0 P.(6 — p)u(e'?) de.

1—72

P, = —
) 1 — 27 cosvy + r2

5 LTiEsNz (2) X2 FMBEROD Poisson ORI LS.
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5 IERIB§E DS

AN E T & [Akk, EREBEREB D Z & 2 B R, E-HEAELIEHEAZ Vo5 §1.1 OEKT
OCOMREAZELEMAEADOZ 2T 5. SHEIX [SS, Chapter 2, §4, §5] 12f€ - T Cauchy DD LNRDIG
HrEd2. pifoi#ER . — [HH, §6] S X.

5.1 Cauchy OFFR, Taylor ER

& 5.1.1 (Cauchy O F%X [, & 6.1.3, a— ¥ —DFHHR]). D := D(z,R) ZHb 2z, ¥E R D
BIFRE L, f 13 D 280 H 2MEE FOEMBERE T2, 57 ||fll,p = suPscop | f(2)| £ T 3. 2O

LE, EEDOne NIIHLT
(n) n![fllop
F()] < — 522

BT n =0 DBER|F(2)] < I fllop-

/
SEBA. C := 0D % D OBRFICEDORE R ANz b D 35, BEKOBEYFER (M 3.3.2) 25
(n) — L‘/ f( f Z+R€ 10
‘f (Z)‘ 27t Jo (w — 2) "+1 271' “(Rei®)n+1 ”‘*‘1 d0
nl [ || £llap
<o [ R = Zislon
O
EI 5.1.2 (IERIBEE D Taylor EH | , B 6.1.1]). D ZHDc OBMIRE L, f % D 2 &%
BLOFRIBEEE T2, 20X fIIMEED 2 € D IZBWTROBEERMZ O
c- 1 f(w)
— A" (n)
() =3 an(z=0)", f ©) = 501 | (o = g
HL C :=9D" & D OEFICIEDR E {132 ANz d 0. )

B, € D REET 5. Canchy ORI £(2) = 5 | T gy iz,

wl—z B w—c—l(z—c) - wl—cl—(z—cl)/(w—c) - wl—ci(qi:)n

n=0

‘<1 WKHEELT

CEMT 5. ZOMED wiICB L THEMIGES 2 Z e 6, —EICRT 2 B85 07 ICBE§ 2 a8 2.2.3 X
D RN & R DB SR T & T,

f(w):Z(zfc)%/Cm Zn— e)(z — o).
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§1.4 THORT 2 MBI IERIBARCTH 2 2 &, SWVIRZ 2 L BB ERIBBTH 2 Z e ko 7z, EM
5.1.2 320, EHIBIBAEHNTH S Z e 2 FRLTWVS (FE 1.4.10). 2% Db

[3?\ fiEtfr B & IERIBIRUFMER IS TH 5.

F7, SO EMBEBDERRIMAARETH o722 8 (EH 1.4.9) 2H5RDERDUES.

EIE 5.1.3 ([511], @ 6.1.1)). f ZBAEA U LoFRIBEKE T2, f 13U HMEERMBOATRETH D,
TR n € Nioxt UCERS ) 13 U LA

EEME (B 111 R—Y)

R 5.1.1. UTN ORI ZFEINA D < %2 F0MZ LT Taylor EHE K.

W EL ot @ ol @oss b=nil @ (=0

(5) Logz [z =1].

fRE 5.1.2. LITND » OFF R H#HIMA O R % H0i2 LT Taylor BRI X.

(1) /0 e <d¢ [z =0]. (2) Oz %d( [z=0]. (3) > 2" [z=1i/2].
n=0

PISE 5.1.3. B9 {E, [n €N} & (B, |n € Zoo} U FO &5 ICEHET 5.

— - Ey, 2n _ = n—1 By : \2n
secz = ,;) (Zn)!z , zcotz = 1+;(71) m(?zz) .

E1,Ey,E3 BXU By, By %Kk k. 8 E, 13 Euler #, B,, iZ Bernoulli 8 (N\LX— 1) FEh 3.

fRE 5.1.4. n € Zso WK LT n XRZHEKX P, (2) &
1 d
Pe) = Gt den
TEFRTS. Po(1), P,(—1), P,(0) DfE%Z KD k. ZIHK P,(2) % Legendre ZIHIN (Lo ¥ ¥ F) &
5.

(2 1)"
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5.2 EEGEICEIT B Liouville DEIE
Cauchy O ANAROIGH & U TRELICEE T % Liouville (V2 —7 1 V) OFEENELNS.

E#&E. C L TIERIZ RIS Z BREM (entire function) ¥ MER. £/ S CC Lo f: S - CHrERTHZ L
3, B3 BeRog BBoTEED 2 € S IHMLT |f(2)| < BLARBBODILENS.

[EE 5.2.1 (Liouville DEH [ 111, & 6.1.4]). ARARBEAMKICHEKTH 5. ]

HERR. fEED 2 € CITM LT f/(2) = 0 AT U, CIEFEBIZH 5% 233 &0 f2) ZERZ L 9H 5.
BeRZIED 2 c CITHMLTI|f(2)|<Be%2bDr3F 3L, Cauchy DAFENX (M 5.1.1) X H{EED
2€CY RERGIIHMLT|f(2)|<B/R. ZZTR— 00 2 TR f/(2) =000 5. O

Liouville DEH OB RIGHZENT 5.

FI 5.2.2 (RECEOEATER [H1], M 6.1.3]). EBMTHROVEREUREZEN P(2) = a2 + -+ ag 38
FROWREFFD. FHZ P(2) =an(z —21) - (2 — 2n), 2 € C L HESTRTE 5.

FERE. B LIRS AUIBEE 1/ P(2) 13 C LERRERIBITSH 5. FEIE a, #0 EIRET DL, 2 £ 0725
P(2)/2" = ap + (an_1/z2+ -+ ap/z™) 72, TIZT |z| = oo &F % e ABADFEIMANZ 0 IR T 2D T,
ci=lan| /22T EDHZ RE R BFELT 2| > RES |P(2)|/]2|" >cthd. D% |z| > R%5
1/|P(2)] < 1/(c|z|") < 1/(cR™) &b, ZOBEE LT 1/P(2) DERTHZ2Ze295h 5. —F |2| <R
T |P(2) 1301226 WEkEB L DT, 1/P I3ARMAES 2| <R EARICKHS. BLEXD 1/P(2) X C
AR RIERIBEEL.

F 3 ¥ Liouville DF (£HE 5.2.1) XD 1/P 328 ZAud P oSEBCROE L L FIET 5.

TP OFEHIZHEEMEE 5 5. O

EERHE (BT 112R-)
RIRE 5.2.1. EH 5.2.2 ((RECEOHEATH) O%EDEREEHRE X,

RS 5.2.2 (Liouville OEMORIE). f 2H R Y L, a,b € C LIS,
(1) R > max(la, |b]) 7 3 FH R 12T, RORERNKTT 5 2 & &d. H UBSBIEPEICEDR
ERVNELDLT 5.

1) f)

Fl@)— FO)] < o /|_R Tl TB 14y,

2

(2) EOFRERT R = +oo LT BT, fla) = f(b) L5 L &mt.

FIEE 5.2.3. f 2B L, r € Roo WML T M(r) :== max{|f(2)| | |2] =r} LEDZ. EOEHK B, «
PEIELT, FED r IZMLT M(r) < Br* %2456, fldE4 o) ROZHEATHS Z 2t HL
la] :=max{n € Z|n < a}.
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5.3 —HOTEIE r BiES
Cauchy ORI AR & N HEEOMAPEATE 5. ZOHRMED=DICET KO EHDBN D S1hD 5.

EE. SCCzEnEALT 2. 2 € CH S OERRA (accumulation point) » 2 WIFMRATH 2 £ 13, A
N {zn}2 C8, 2n £ 2 DPFELTlimy 002, =2 8RBT EZ V.

FIE 5.3.1 (—BOEM [, % 6.3.2). fERERQ LOEREBE 35, Q BB, HEL
WA BB EH {2 )52, COQPEIELT, (D K ITHL f(2) = 0 & 56I1F, fIFEENZ0TH 5.

FEBA. ¢ € QHEHN {2}, CQ OEMRIZERET 5. £F ¢ ZE PN D BFELT, f23D 0T
HBEZeEEHETRT. EH 512 KD f(2) =Y gan(z — )" LEMT 2, HFHEORELD a, #0
BRBmPREETD. ZOI5RNDDBDE m e EFEZETE, w—>0Tgw) >0 R2 g #HWT

f(2) = am(z =)™ (1 +g(z — 0))

EETFD. I Tz2=283%80= f(2) = am(zr — )™+ g(zx — ¢)). —7, {z}32, DIREH S
2 £ CRDS a2z — )" #0. $ k2t REL I 1+ 9g(z —¢) #0. TNTHFEIR LN,
RZU%ZZ:={2€Q| f(z) =0} ONEL T 2. ERXLD U IHEEST, #itoiEmid U £ 0. —
KU RHEETH D 5. EBE, 5 {w,}52, C U PR w = lim,,, w, € C Z2F T, f OHfElEdr» o
fw) =lim, o0 f(wy,) =0 &b we Z F2LHFEORKRD S w ZECHANR D 23%-T fidD L0
RBEW, ZHFIwelU 2BHKT 2. XoTU DBAEIZ U I2—H L, FEIEAEEE2 5, U SHEETH 5.
FB3LV = Q\U SHAOMTHD, Q=ULV L U AP BB QIEETHE L2 V =0, 0%
DQ=U, 3205 fIZQETOTHEZhahol. O

% 5.3.2. SR Q LOIEHIBEE f,9 3 Q DETRWHEHSTES ET—HT2%5, QLT f=gtXk3.
EBES LoBBf: S > CLHNEEU CQITHL, fl,: U —-CTU LICHIBLZBEEEEL.

ER UVCCREBEL, UNVA072e35. f2U LoERIBEE, g2 V FOEHIBERKE 32, &L
ooy = 9lyay %5, g% [ O (V AOD) R (analytic continuation) &R,

LOF 532 kb, BB (FETIUS) —BICEE 3.

EERE (RE: 113 R=Y)

RIRE 5.3.1. XD 2 DD f(2) & g(2) PEHHEHEDORIRICH 3 Z & BRE.
(1) f(2) = (14227 2 g(z) = Tole(-1)"2 (2) f(2) =272 & g(2) = Lny(n+ 1)(z + 1),
(3) f(2) =20 (1) 2" n & g(z) =log2 — 37,7 (1 — 2)"/(n - 2").

RIRE 5.3.2. LIFTOBBUTHENM 2] = 1 DINBICIIMITERTE RV 2L &.
(1) Xato ™. (2) oo 2™
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5.4 Morera DFEIE
XD Morera DEMIE, Cauchy DS EHOHZ FIRTZ2DDTH 5.

FEIE 5.4.1 (Morera OFE [/I1], M 6.1.1]). D Cc CZHMke L, f % D LoEGEEKr 5. (FEDO=
I T € DKL [, f(2)dz =0 72512 fIXIERITH 3.

SERA. EFE 3.2.1 (MR Lo ERIBIEIE R AARBEE 2 £50) DAEIAAY Goursat OFEM 3.1.2 £ 5.2 /- B oH
BELDPHWR2 57 2 EIHEEL T, Ak S [ 13 D LOFWBBK F 2+->. FiZ FIZERIBIET:
Ao, EM 5.1.3 (ERIBSEUI IR A FIEE) KD F 3 RIEEMIAIRE. Z4hud f 23R BIAlRE, 2% D
ERIT® 2 Z e 2EKT 5. O

5.5 IERIRI%NF

(B2) BHIOIR L AR, BEAIOICR e WO EE»E Z o s, BHIOGE LES O, IEROMERIC
WeALDBDHDHZHRTH L. T I TRIEABIEDINE L THHARICREEZ NS 5. £3 C ofiHicBIL
THLWVEZZEAT 5.

EE. SCCzinEErds.
(1) S OFAHE (open covering) &, BEA U; C C DWE {U;}icr THoT S C Ui U; 2RZ2DBDODZ
ETH5.
(2) SHAYINT b (compact) TH 2 ix, S OEREOHE {U, }icr VAR OHWE LD, 2 DR
WARE J CIDPFELTS C{Uj}jer £RDIEEWVS.

2% MEAE C B ORAIZIICH LT EHTE 2MATH 35, RO FEHIE C ofikl (Buclid fi
H) B LT D OB R B DT H 5.

ER 5.5.1 ([IZ0l, B1E, §7]). C DWMH/EEICONWT, av 7 N THH I L HRALETH L Z L iF
[ fiE.

FICCOMR D :={z€Cllz—c|<r}OMED={2€C||z—¢| <r} a7 +Tdh2.
I ZCEBO—RRICREZEVHE L TBLTIEL WY (R 2.2.2). UFOEM 5.5.2 ZIERIBIEH O IHRSE
HIERIBTH 2, b WVWHIHDTH 5.

EE 5.5.2. {fu}neny ZHES U LOEERIBBOFITH > T, U DIEEOE T a > 7 VEG ETHEE f 2
—HINKRT2dDr 2. 2O E fI3U LOEHIBEKTH 5.

SEBE. D% D CU RAEEOHMARE L, T Cc D 2EEO=AKL 5. % f, BEAIZDT, Goursat D
EH 312 &0 [ fa(2)dz=0. DEa>y 7 v 20T, ELD D BT f, — f EIURT 5. 1€o
T fUEEHET, £72 [, fu(2)dz — [ f(2) dz YUURT 5. KHE [, f(2)dz = 0. T BRI TWh b,
Morera ®FEH 5.4.1 &b f1¥ D EIiERL D 3ERICH->TWen s, f13 U ETIEHITH 3. O

TIZIRFE IR WS BEZ 2 EAT 5.
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E& 5.5.3. FEOa Y7 MVES L TO—RICREZEE—RINRELITER. 2% 0, £E5 U oK
{fa}o2o LB f DB oT, U OFEEO Y57 VN EE K CU BT ()52, 2 fIe—HI0RT 2 & &,
ULt fICEE—RIRTD V.

RD Weierstrass (7 A4 Tv2 2 b7 R) OFEHIZERBIEY O IRFE—RRICREHBIM O AlRETH 2 Z &
ZERLTVS.

EIE 5.5.4 (Weierstrass ODEIR). € 5.5.2 LRICHRED D &, BRI { f] }nen 13 U DIEEDE 7 2 > %
7 MEHET fIC—RBRINCRT 3.

SRR, U BB T 2 2 E LT — R b, § € Rug WHLT Us == {2z € U | D(z,0) CU} &
B 5. FREAMT 2120, (D 6 ISH LT Us LT {1} f C—BIURT 5 & & ZReid+9
729120k, U LOEEOIERIBEE F i LT

1
sup [F(2)] < < sup [F(w)]
z€Us welU

BRI, EE, CoRERE F = f, — fICEATAE XV, Cauchy OFD AR S, C % dD(z,6) i

FEomEz ANzdbDE LT
1 F(w)

F/(Z) - 2mi o (w—z)?

- T

HC) < 5 sup |[F(w)] 55 -2 = & sup [F(w).

1
F’ < =
IF(2) < e T we 92 0 wen

27 wee |(w —z

EH 5.5.2 DL Y LT, B TERE XN L IEHIBEEFEN

EI 5.5.5. UCCZHESLL, F(z,s) & (2,s) € U x [0,1] L TERSNIBBTRD —ZM 25D
DI 5.

(i) FEED sIZ2WT F(z,s) & 2 12B3 2 ERIBI%.

(i) F & U x [0,1] b3z
O ERNTERSNLBH [ 13U LOEHIBKTH 2.

f(z) = /01 F(z, ) ds.

SFER. & n € Zog ITMLT
1 n
= > F(z,k/n)
k=1

LEDD L, BRAOZEMEED [, 13U ETERL BBE {fo}u>1 D C U LR 2EEOMR D ET—HiC
FRIGRT 2 Z e poReiud, 8 552 &) fEEAITH 2. a7 VES EOERBERI—ER 22
B EED e € Rog I LT € Rog BFIELT, [s1 — 52| < BB sup,cp |F(z,51) — F(z,8)] <et
%5, o Tn>1/6 725 X5 n ZEAUL

k/n

|fn(2) = f(2)] = (2,k/n) — F(z,5)) ds

1)/n
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k/n n €
< Z/ (z,k/n) — F(z,s)|ds < o =c

1)/" k=1

o T {fnln>1 F—HRIC fIZNERT 5. O

EEME (RS 114 R—)

fI#8 5.5.1 (Weierstrass D ZEH/INEIE |71, 26 IX & §3 EH 3.5 R|). Weierstrass DEH 5.54 25
ROERZET: R D ={2€C| |z —¢| <r} BT, [EED n € N ITH UEHREK

z) = Z ank(z — )"
k=0

DR L, £ 7=

)= 3 fal2)
n=0

D DEEOa YR VEAETHRINKRT 25D ERETS. COLELRO=2HMILT .
(1) Fi3 D Lo FRIBEETH 3.
(2) EED ke NITHLU Ay = Y07 an i RT3,
(3) EED 2z € D I L TROFERDK D L.

F(z) = iAk(z—c)k.
k=0

Z DEIR% Weierstrass O " ERECEM & 3.

FIRE 5.5.2. [EREB L WAL, k Z2HI 0 V)2 EBEOMEEE 7(k) £ EL. |2] <1 R 2ERB 2 1T LROE
ROWILT 2 Z %, B 5.5.1 OfiRZHWTRE.

Z o Z T(k)zk

n=1 k=1

56 LR—RE

LR— FRIRE 5 ([SS, Chapter 2, Exercise 7], f#%: 134 =), D ZFEAFOLTHE 1 OFARE L, f %
D EOERIBEE 3%,
(1) 0<r<172B2EEriTHL

2f'(0) =

L[ O F0
Jo “

27 2

L35 et HLEDEKIEMICIEDRZZ ANSDE T 5.
(2) d:=sup, yep |f(2) = flw)| T 2L, 2[f(0) <d &b ILZE2RE.
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6 BB
ZMHENZ [SS, Chapter 3 §§1-3] IZEEDOW TN R A, ), Laurent JEHZ L CTHHEMBIEZL S . Ailfio#
- [SH, 87 bBEOC L.

6.1 FMI4FES

2 € COBE f DB (zero) THZ LI, f(2)=0R2bDDIE VT,

CNETREE U FERIRBERE FCEZTELD, T oildSbIT Ly U DR TORTERINTLAR
WHDBEZ B, ATEICHBOIHEER P(2)/Q(2) (P ¥ Q BEHER) T, 2L C bRk Q OBRAE
FROZFr CIERIZBI T H 5.

EE. s € CHBEE f OMIMFES (isolated singularity) &%, s ZECHES U FELT, U\ {s} LT
FREFEINTVED s TR f AERSIOATVRVNHDD I ZWNS.

DU, BB {2, )02, DV limy, o0 1/2, = 0 27T EE, {2,}02, 1 00 IR T 2 &0 5. [k, B
B F A lima L, 1/ F(2) = 0 B2 T8, F13 2 — 5 T oo IKIURFT B 20, ChBE

lim z, = oo, lim f(z) = o0
n— oo zZ—Ss

TEY. 72 NIRRMIRD &S IC=FHICIETES.

EE. UCCEHEAR, seU L, fI3U\ {s} LOFERIBEKT, s X f OMIFERZ LT 5.
(1) im,_,, f(z) € COFET 256, s & [ ORERTREBIFER (removable singularity) & FE3.
(2) lim,—¢ f(2) = 00 DFE, s & f O (pole) &S,
(3) BREFTRERFFEATH R IMTH RV R E S 2z EMFR S (essential singularity) &FES.

Bl 6.1.1. =FEEHOMFFRAOFEZET LS.
(1) z € C\{0} TOIERIBEE f(2) := (sin2)/2 I2WVT, 2 = 0% f DIVFFERETH 525, lim, 0 f(2) =
1D 2=013 f OREFTRELRRATH 3.
(2) BB f(2) == P(2)/Q(2) IT2WT, Q DEMIZ f DWTH 3.
(3) B% /% 13 2 = 0 R ELMERR SUCHED. AEIAIREE 6.1.1 2§ 5.

FREFTRERFE SISOV T, XD Riemann 12 X 2 EH1H 5.

EIE 6.1.2 (Riemann OFERFEFRERE). UCCZHESR, scU 35, fz2U\{s} LoARZIE
HIRgE 52, 2Ot & s i3 f DRREFIRERFRIRETH D, a:=lim,,, f(2) E LT f(s) :=a EEDNIZ, f
3 U FoERIBEEuz: 5.

BEER. U ZHul s DR D ICE A Ty —kMz kb, D 05 0D TIEDOREEZ AN D%E C &
FLOBULEED 2z € D\ {s} 120 T

f(z) = ;m/ci(iﬂldw (6.1.1)
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725 ZepREIUR, B 5.5.5 (A TERINSERIBER) LA D LoERIBRZED, 2 € D\{s}
T f L —HT 20 OfbmElF5.

(6.1.1) ZR 37, z€ D ZEEL, K 6.1.1 DX BT v(0;e) ®EAS. HLIIZ 2 & s 2ETZ
DOHHTOMETH Y, e FADO D ETH 3.

6.1.1 O v(5;¢)

Cauchy O EH X D f,y(é;e) [f(w)/(z —w)]dw=0. § — 0 DR T

(w) der/ f(w) dw+/ f(w) dw = 0. (6.1.2)
c C(z,¢)

C+w—Z _(S)E)U}—Z w—z

BU C (z,¢) 39D z ¥ e OMICIEDA Z 21F72dDTH 5. Cauchy DRI AN (EH 3.3.1) DFEH

& [Al Ui C
/ f(w) dw = =2mif(z)
C=(

2,€) w—z

Wb, —HTC (s,e) LTOMEMZ, f WERRDT

C—(z,e) W— 2

LY BERo ZAVWTIHETE 3. X»T (6.1.2) Te—=02L7T(6.1.1) 21§ 5. O

< 2meB

TICHMRRRAICOWT. AEREAR <20 DZRRERE L TERLEN, B LTAS ERDE
M 6.1.3 oMEZRD. b 2z € CTHEr € Ry ORI ZE D(z,r) ={weC||lw—2z| <r} TELL
B, 2 5D EROWES D*(2,r) 285 ZFMR (punctured disk) & FER. D% D

D*(z,r) := D(z,r)\{z} = {weC|0<|w—2z| <r}.

EE. H0HEE S C CHWE (dense) TH2 LI, MEED 2z € C EEED r € Ry XL D(z,r)NS #0
LRBIEEVD.

EIH 6.1.3 (Casorati-Weierstrass). f13/X® ZMHHR D*(s,r) LOEHIBIETH > T s 2 EMREMAICR OB
D3T3 ZOrEBR f(D*(s,7)) CCIIHETH 3.

SRR, WHIETRT. [ OBPFBTRVERET S, we C ¥ §eRug BEELT, £ED 2 € D*(s,7)
H LT |f(2) —w| > 6. #>T D*(s,r) LD g(2) := (f(2) —w) ' HEHRTET, THZEA»D
lg(2)] < 1/6 &%, Ko TEM 6.1.2 XD gl s TREMRARRERZHED. &L g(s) #0745 f(2) —w
F s TIERNCR D IREEFET 3. g(s) =045 f(2) —wld s THEZESL, REVIRELTFET 5. O
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BARICHICOWT., EFEEOMBUCET 3 TR AET 5.

FE 6.1.4. fIFHESV LOFAIBEKTce VI fORERL TS, /2 f £ 0 (BEEK O TRV &
RETZ. ZOLEcOBBEFEU CV & U EBRERLZZOVIERIER g MU n € Zoo PREELT, FED
2 €U LU TRMBRILTS. HiZg & niZd—RICEE 3.
f(z) = (z=0)"g(2).
SERR. [ERIBE%L D Taylor R (EH 5.1.2) XD c OBYRBHESE U LT f(2) = D ey an(z — o) LEBIT
EC, f#£0XDa, A0h2nhdHs. ZOS5BRNDDEn LEXET L
f(z) = (=0 (an+ans1(z—c)+--+) = (2= ¢)"g(2)

EFHIT, g FIERITH D, a, 20 KDEED 2 € U IZDWT g(2) £0 72 5.

RIZ—BHEEZOWVT. f(2) = (2—0)"g(2) = (z —¢)™h(z) L ZBDICRRTE T2, m>nibd
g(z) = (z—c)" "h(z) 272D g(c) =0 TFETS. ARIImMm <nTHIFEL, m=nbBohd XkoT
g=nh kb, —BEEIRET. O

R (BROMNE, [HH, & 6.3.2]). IEAIBROERIIMZILTWS. D% D, ¢ PIERIBEE f OF R 51,
T53/NE W r € Rog 28 2 LHMR D(e,r) 1B 2 f OBERIE cDATDHS.

EE. EH6.1.4 DRMOTF, el f OO n DFR (zero of order n) THZ WS . FHINED n =1 DFHE
Mz BIE S (simple zero) & 5.

T3 M OWTROERIBILT 5.

EIE 6.1.5. BE f OMice CiIcxfL, c OB U & U L THEAZRRZRVIERIBEE h R n € Z+y
DPIFELT, KPR T 5. BICh & nld—RICEE 3.

f(z) = (z=¢)"h(2).

. lim. o f(2) ) = 0 XD, FH/NEW € Rog A1FELT D*(e,r) EC f(2) £ 0. §oT g = 1/ 1%
D*(c,r) LIERIT lim,.g(z) = 0. BH 6.1.2 kD g(c):=0 & FUL g3 U := D(c,r) LIEAITH 3. 1&
R 614 % 1/f CEF I X0, 0

EE. TH6.1.5 DRUOT, c % f O n UOEEIEL, KT n = 1 OHEIIEME (simple pole) & L.

EEME (BE 115 R—D)

R 6.1.1. f11 6.1.1 (3), BB 2 =023 e'/* DEMKRSATH 2 Z & ZilHE &.

B 6.1.2. M ROMMOATIRARTIIOWT, ZOMMEHE L, MOBAEZOMHERD k.
. 2 4_1
D ) Tl et @) 6 ) ey

z
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6.2 Laurent R

ERIE#E DA, Cauchy DT ARDIGH L LT Taylor BH G o7z (B 5.1.2) 2 ZBWIHZS.
AR R R 72 F O B ORBUR R R D EHTH 5 .

FEE 6.2.1 ([HH, EH 7.11]). rE REZ0<r<R< 400 RI2FH (I +0) &L, fEHlce CDER
WK A:={2e€C|r<|z—c¢ <R} LOERBIKE 2. Zorx fid, A ETHMITCR D DIRE—HRIL
R (EF 5.5.3 BI) §5ET

) =) anz—0 "+ an(z—0)" (6.2.1)
n=1 n=0
C—RICEHTES. 2L TR a, 1E, r <d < RBAERDFEB d ZHNWT
_ 1 _ flw)
"o 2mi |lw—c|=d (w - c)n-i—l o (6.2'2)

THEZbN 5. HULEDKEMICEDREZ ANSD. (6.2.1) 2 f ® Laurent R L M.

FEER. EHAD—EMEICOWT. MEURH f(2) =D, an(z — )" BB o7t F 5. [z — | =d LT ZDOHEI
—HRIR L T2 2005, WfR & 87 DIEfF 22 (f 2.2.3) K DERD m e Z i LT

1 f(w) —  an / —m—1
— I g = An. )
2mi /zc|—d (w - C)m+1 Y n:Z_OO 2mi \w7c|:d(w C) v

R 2.2.1 (1) & [, og(w — )" dw = 2700 5 7220 5 (6.2.2) DR O, a, D—RIEBRET.
RIEHATELZZ2IZDOWVWT. z€ AZBEEL, r <7y <|z| <ro < RBRZ2FEBr,r #W5. To/hXn
e€Ry ZMB XX 6.2.1 ORMICHRD. T2, EOMEEANTLDOMEREIEE LT,

w1 o) 1 1
o) & 7/ fw) 4, ¢ 7/ . 7/ fw)
2710 Jjp—zjme W — 2 270 S|y W — 2 270 S|y, W — 2

DAL T 5. T 2T (%) 1% Cauchy ORI, (++) & Cauchy OFEDEM 4.2.3 DIFFETH 5.

(/4
‘V
R
6.2.1 Laurent EBIDFERA

GAFE—THIE 2 DBIEE LT |z — ¢ < ro TIERIZR DT, MR DD IR —HRICR 3 2 %

1 f(w n 1 flw
2—7”/ r(_ldw = Z(zfc) 5 (W= _(C))n+1dw

jw—c|=r> = w—cl=d
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CRBETE 2. BUECoWTE, | = T o qcEELT
z—c| w-—c
fw) ) fw) | __y ) uey
w—z (w—c)—(z2—2¢) z—cl—(w—20)/(z—c¢) Siz—cl\z—c
ERERTIUIL, |z — cf > i THOMPER D IR — AR S % kX
1 f(’IU) _ _\—n 1 _ \n—1
_27ri/|w_C=r1 o Zdw = ngl(z c) 27m,/w_d:d fw)(w—¢)"" " dw
WEMTE%. ko THmnEois. O

ZOEETr=0,2%D [ c THREFOHAIIRDISCEVWIIZ 5N 5.

W 6.2.2. ccCOB f O nOMTH2 L &, c DBEE U & 20 LOIERIBE G(2) BEFEELT,

EED z € UKL T
a_p a_q 1

)= —p+ + ——+G(), ay = 5= (w —¢)F 1 f(w) duw. (6.2.3)
(z—¢) z—c 2mi |

w—c|=d

HL d & D(c,d) CU 7% 2ERDIEFEH T, MoBEMICIEDRE 2 AN d 0.

J

SERA. B 6.1.5 & D (2 — )" f(2) ZXIEAIZZ DT, Z® Laurent BEIXEREEZEFR V. K> T f ® Laurent

BFNE —n XL EOED 5745, G(2) & Laurent B OIEBEFEDOHIT, ZAIIIERITH 5.

O

EHE 6.2.3. @ 6.2.2 DRIUTITBWT, =2n+- -+ 2L & [ Ol c TOEBRE 7213 EEHE (principal

' (z—c)™ —c

part) ¥PELN, 72 a—1% f D ¢c TOEH (residue) FFATRD LS ITEKT.

E{;egf(z) = a_1.

R. [T n OMZROL E,

Res () = tim o O (- e (2)

z—c (n— 1)l dzn—1

BEEA. (6.2.3) &0 (z—o)"f(2)=a—n+ - +a_1(z — )"t + (2 —e)"(iEHI) T, (n — 1) BT 5.

SHTIE (B 115 <—)
MR8 6.2.1. f(2) :=2"(z—1)"Hz+1)2 TN, 2=1,-1 TOREEERD X.

& 6.2.2. L){?O)Eﬁﬁﬁl@%’cm‘@:ﬂ LEBERD X

L _ ok 2
(1) T (2) 0 BU n 3B (3) cot? z.
i FE] 6.2.23. LUR o BI#EUE FEIAM @ s H0MZ LT Laurent ERE X.
z ek B
(1) 211 [z =i, 2 = a (FE]. (2) 2319 [2=0,1,2].

O
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fBIRE 6.2.4. LUFOBEE % 2z = 0 ZH.0MZ LT Laurent ERYE X.

0wy @ w3 @

FIRE 6.2.5. a % |a| < 12 2FHE L, f(2) := (1—-a?)z(z—a) Y (1—az) L £ F3. f(2) % |a] < |z| <1/]|a]
T BEFE 2 HHDL Y LT Laurent BRI L, ZHZAWTEB O ICHET 2 ROFXZELT.

ez —1°

1—a?

m = 1+2Zancosn9.

n>1

6.3 BIEREEH

EE 6.3.1. B f PHES U c C LBEE (meromorphic) TH % 1%, U MICEMERZ 72\ aidl
{20} CU THoTUTND MM TDONFET SRV,

(i) FIEXUN\ {2, | n € N} ETIEH.

(i) f125 2, (n € N) ZHIHO.

AHABEHE C ETEX2 LD RD &L IHRSNIERBCFHTE AT DBHRBENRTH 5.

EE. (1) BN HERECENTHB L3, B F(2) = f(1/2) 2z = 0 TEAITH 2 22 20 5. [
BT f ERETEER D LIE, F(2) = f(1/2) D2 = 0 THRHO Z L 20 5. $-ERETRER
BERERZRD, BIUEBRETEMRESZ/R DI L bARICERTE 5.

(2) BISL f AHBESNEERBTFETEEETH S L3, f 7 C LOBIMEKTH - T, »oERETE
HI % 72 IR TR O 2 2 R0 S

EI 6.3.2. RS NAERBFEHTHEA T 2 BBIIHHBEKTH 5.

SRR, IR S U MRRCP TS L T 5. f(1/2) 1 2 — 0 CIFRIE 7 3R 350 6, Y% 72
e €Ro DB T, RHEMIR D*(0,e) = D(0,e) \ {0} £T f(1/2) FIEHITH 2. f(1/2) D z =0 ZBW
BEME fo(z) LHES. —HT f(2) & C LCHERZE,S, E 551 (CeBOTHABEATSHS <
LY avs b THB S LI &b, HREES DO, 1/2) KB 3 f(z) OROFKEERE. Zhs %
2152 SR, &2 BT D f(2) OEE (R 6.2.3) & fr(z) EL. T5L

n

F(2) = f(2) = foul1/2) = 5 ful2)

k=1

BB OB, £ o T Liouville ®FH 5.2.1 & h F ZEHEHTH Y, fIZEHBERTH 3. O
“Yrak XN ERBOFT 1E Riemann BRE & U CRAAINICHERS 2 2 dTE % (M 6.3.2).

SEBME (B 117 R—)

F9%E 6.3.1. BI%4 U C C LoABMEMAKOES K(U) ZBROMARE (EER) THLE TV
CYERE OFD, EED f.ge KU)HLT f+g.f—g fg bERHEAEKTHS L, $hLEE
gA07%5 flg bHBERBNTH S 2 L &Rt

L REEOETBCEAVS Y, K(U) 32 RT, tW5 22T,
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DT “UaBE X M- B EECEE” O B HBRIC OV TR L SRR K 5. (2R3 2 HAm 72 F
EEHAWS.

EFE. P (0,0,1/2), 2 1/2 D 2 KTERAE S := {(X,Y, Z) e R3 | X2+ Y2+ (Z —1/2)2 =1/4} 2D
FDHAN=(0,0,1)2E%25%. SHEC:=CU{o0} "DEHp:S—>C%

(XY, Z) = {1—Xz+il_yz (X,Y,Z) #(0,0,1)
o0 (X,Y,Z)=(0,0,1)

TERTIL, COGBREIEHHTHD, $/2S\ {N} LTEmREHETH2. 22T C Dfif%E
U C CHRES : < p (U)2°S ® Buclid fiiHI2BI L THIES
YEHRT BT C RMEZEE A% LD D% Riemann IKE & FEA.

RI%E 6.3.2. Riemann Bk C iICOW T RO TR Z /RE.
(1) z,w € CIZHHLTd(z,w) € Rso %, p(P) =2, p(Q) =w 2% P,QeSITE->T

d(z,w) = (R® 2B 355 PQ DEX)
TEDS. 52 diZC LOEMTHD, z,we CIINLT

|z — wl 1
) d ) = M
V14 |z[y/1 4+ |w (2,00) V14 |z

(2) Riemann K[ C OFAZER & LTD C OifHiE C = R? @ Euclid fAHE FHETS 5.
(3) Riemann Bk C &2 > %7 MutHZERTH 5.

d(z,w) =

6.4 |/7J-:_ I‘FI:E%E

LR— MRERE 6 (% 134 =), t € R\{0} i LT, z € C\ {0} DIERAIBIEL f(2) := exp(t(z —271)/2)
EZ 5. MERHEHO Laurent B (EH 6.2.1) Zr=0, R=o00,d=1T fIS#HHL T, 1§5h7z Laurent
Rz

exp(t(z—271)/2) = Z Jn(t)2"

n—=—oo

eEL BRI, () & n KD Bessel B# xR DITOEFEXZRE.

(1) Ju(t) ! / e!(tsin0=n0) g9 — l/ cos(tsin @ — nf) do.
— 0

o T
n+k

(2) n>07%51F Ju(t) = Z}M(; 2k+n’ n <05 BIE T (f) = Zk(,(lj)_n),(;)%_n
k>0 k>0

(3) JI(t) + LT (1) + (1 — n2/t2)J(t) = 0.
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7 BHEE

AIENZ [SS, Chapter 3 §§1-3] ICEDWT, HMECEM K CHHBIBEBOEMEE 2 S . 714, §§3.3-34] %
R &
7.1 BEEE

T 7.1.1. DCCZBMANRY L, 20 €D 2 §5. 2B f13 D 28TRESE, 20 20wz 23
TIEAIT, 20D 2 ZMUCHFO 2 5. ODT ZHEFICIEOREMNITEANDDE T DL

Res f(2) = ! f(z)d=.

z=20 21 Jop+

SEBE. C(e) ZHl 2o THANIWER e OMICEDOMEEZ ANZZDDOL T3, EH 4.1.2 XD EDKERE
FE—TH DX T

(2)dz = f(z)dz.
aD+ Cle)

Laurent BB (EH 6.2.1) f =30 ar(z — 20)* + G(2) 22WT, $HEDDEHD S

—n

1 / a_p a_q (k = 1)
27 Joe) (2 — 20)* 0 (k> 2)

7z G(z) BIERIBEML O T, Cauchy OMADER 322 &Y [ G(2)dz = 0. 2T [, f(2)dz =
2mia_y + 0 ¥ 7o Tz 142 O

~

R 712 FC zoNiEzaHEEICIBNT, 21,..., 28 THlBZED ZHALSCTIRIERIRBEEL f 12
DWNT

N
f(z)dz = 2m‘2 Res f(z).
ot =1 *

HL CT X CICIEDMmEZ AN D. y

SEBR. C(zp,e) ZH0 21, e OMIIEDMRIZEZ ANTD DL T 5. e 1T H/NhEL>TC ONERICH B
X 912 FHUZE, Cauchy OFESEHE 4.2.3 &b

N
RELED> /C (

Y4, DYIEM 7.1.1 ZRHVWAUI XV, O

f(z)d=
)

Zk,E

R 712 EHMAOBAERTHRLT 5. EH 7.1.1 % 712 BXUZ0— L EZHRMH L TEBE
LS.

REBEHIEREOHELHEICT 2 DT, REAEHTH 2. $LUTORITHIAT 2 X512, EBEED
TERRT DFHEIC S IS ZHD.
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B 7.1.3. x,y OHHBEE f(x,y) BT 2 EMD

2m
1 ::/ f(cosB,sinb) db
0

BEZD. 2= 3R =it lelzl 9(2)dz, g(z) == 27 f((z+1/2)/2,(z = 1/2)/2i). 2T |z| <1
TOD g DRETOMOEEE {ar} LRV, HEEHED S

I= 271';211%% 9(2).

Bl 7.1.4. BIEK f(2) = €' P(2)/Q(2) EZ%. TZTa€Rs THD, Pt QEEFRMZBEATHH-T
deg@Q > deg P+ 2 »OFEM LT Q(2) #0722 35. 2Ok XLFHEEY
i P(2)
I := /_Ooe Q(x)dx

PEET 20, Z0EZ2EBEMEZHWTEHIRT 5.

FYFHH:={2cC|Imz>0} ZH2 Q DEHRZ a1,...,a, €L, RER Z R > max{|a1],...,|an|}
LB EICHMB. P CI(R): 2= Re? (0<0 < 7) 2857 C2(R) = [-R, R] » 5% 2H7# C(R) %
ED, ZDLETOBRBD [ f(2)dz ZEZ 2.

—R 0| Co(R) R

7.1.1 7 C(R)
HECEH D 5
R n
/ f(2) dz—l—/ f(z)dx = 271'2'2 Res f(z). (7.1.1)
C1(R) -R P

KBS 2IEDN S, 2 M € Rog BAEL T, |2| BT TREVEED 2 € CITH LT
|z2P(z)/Q(z)‘ <M (7.1.2)

LRBILICHEET S (M 7.1.1 28]). #t->TE¥M C(R) LT

—almz M
1G] = e P(:)/QE)| < 25
ERD, BAIToWnT
M TM
f(z)dz| £ — 7R = —
/Cl(R) ( ) R? R

LAHIECE B, & oT limpoo fo, (g f(2)dz = 0. HRK (T.1.1) 13 R CHBIFRICRILTWEOT, R — oo
DOWIRZ ¥ > THMILT 5. o T

I =2mi Y Res f(2).
k=1

Z=ap
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BEEME (BE 118 R—Y)
BIRE 7.1.1. Bl 7.1.4 1TDOWT, (7.1.2) Zii/ed M MPFET 5 2 &z &t K.
FIRE 7.1.2. UFOBKEM |2| = 2 WKIEDM & %211 2878 Eooe &,

z CcoS z 2z —1
(1) -

(2) (3) =
& 7.1.3. MECEHZMWTROEFEDZFIHE L. HL a 31 KD REFVIEKL TS,

z—1 z z
27 1
/0 a—i—cos@de'
FIRE 7.1.4. a 2FEHEL T 5.
(1) la| <1 EAREL, £/t % |t < 1 R2EZEHE T5. ROFEZTDEEZRD X.

_Z'

K= [ T —
o (1—te?) (e’ —a)(l— ae'?)
(2) KZtZOWTEMT2ZET, la| <1 DHEHIROERERE.

1—2acosf+a2 1—a2

/27r e? 4o 2ma™
0
(3) Ro&EX T RE.

/27r cos(nf) db _ 2ra™ /(1 — a?) (la| < 1)
o 1—2acosf+ a? 2r/(a™(a®* = 1)) (la] > 1)

/OO dx
e
oo L+ 22

20 714 0o THREBGEHZHWTERE X (2 = tan 0 & ZBEBTIEMHITRE 3).

fIRE 7.1.5. FEETICHET 2%FRX

RRE 7.1.6. HEEHEEZHWTUTROERBIOMEEZRD L. HL a €Rsg, n €Zso £ T 3.

© dr e dx

I8 7.1.7. HECEHEEHOTROERETDMEERD L. HL a,b & DITIEOEH L T 5.
> cosbx b cos bz
W[ _wrat @ afare
=8 7.1.8. 7.1.2 OB ETOERERRETEHVT, ROEFETOEEZRD L. HLalZ0<a<1k3

FERr 35, o
/ ¢ dx.
oo 14 €%

R 7.1.9 (Fresnel (7 L Av) #57). X 7.1.3 ORI ETOERMED ZHWWT, ROFERET DEZ KD XK.

oo o0
/ cos z2dz, / sin z?dz.
0 0
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Cr

oD

7.1.2 [EE 7.1.8 ORI

B
Cr

0) R

7.1.3 R 7.1.9 oD

RIRE 7.1.10. ROFERD ZEZMOEHAVWCHER X, HLa,beR2D0<b<a T 5.
T [e's) oo+ 2
(1) / 40 @ [ Y (3) / 2 .
0 0

a? cos? 0 + b2 sin? 0 0 x2+a? x2
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72 (RADFIE

BIEL f 23 2 TERAEREBMEROHE, ords(2) £ ord(z) TZOMBERTZICT 5. UFTRES
UTOBRDEHR N  3EREAHDEHO 55, DD
N = Z ords(2).
U CHMHERRD f OFEN 2

DL M 122 WT b R
M = Z ords(z).

U xH 2752 f O 2

f
T 7.2.1 (RAOER). MC L2zoNHE2a0HESU CC L, U LOREMB f 2825, bL
£ C ETHDBRA DRI, C DN D 5 BA L BOMEEZh2h N, M £ LT,

Lre),

2mi Jo+ f(2)
BLEZE CT X CIREDAEMNIZLEZ DT 5.

z = N — M.

/

FEBR. f D3 20 TnOFBREZFRDRS, 20 DILHET f(2) = (2 — 20)"g(z) €T T, f'(2)/f(2) =n/(z —
20)+ 9 (2)/g(z) £723. ¢'Jgid z = zo TIRAIZEDR S, f//f 13 20 TLHAOMZRS, MEEn TH 5. [k
W2, f B 20 TnliOMEROR S, f/(2)/f(2) = —n/(z — 20) + ¢'(2)/g9(2) £FIFT, f'/f 1% 20 T 1O
PRD, BB —n THD. b 3FEEER AU I V. O

BB, (1) A9 2 X5, & OEMOERIZE SO BFEIEIC OV TS R DT,
(2) “RADOFEH WS AT, BRB w DRAZ arg(w) e EL &, [f'(2)/f(2)]dz = dlog f(z) =
dlog |f(2)| +idarg(f(2)) & DFEDH

L),

L[ darg(f(2))

2mi Jor F(2) T 21 Jour
CEEETDILICHKTS.

&~

T 7.2.2 (Rouché DEIE). [H C ¥ Z2OWHEGLHEA U CC Y, U FOERMK f,g 22 5.
UIEE® 2 € C AL [£(2)] > lg(z)] > 0 %2 51,

(CONFICH B [+ g DERDMER) = (C ONFICH 2 [ DBERDMEL).

SEER. t € [0,1] C RIS LT fi(2) := f(2) + tg(z) LED, C ONERICBIF 2 f, DEEELAD - BEEHOM
Bk n CEDD. ng W IHKFLRVWZ e ZFEATUE L V. ny e N2 S, Z2D7DITIE ny 23 ¢ DR
BThHsZer2reidt+a.

C ET|f(2)] > |9(2)] RDT fi 1d C LTIRBSEHEZV. o TRADFE (GEM 7.2.1) 2SEHATET
_ L [5G,
2mi Jo fi(z)
BRETBRD f1(2)/f1(2) 1F (2,t) € C x [0,1] 12BIF 2 #FGAK L DT, LOBPERED n, dEHEET
HB. THNTHADED - 7-. O

ny
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Rouché OFEHDIEH & LT, BRI DS OMEHBICEE T 2 Hurwitz OEEEPEHL L 5.

FIE 7.2.3 (Hurwitz OFIE). HEEGE QO Lo ERIBEEG {f, )00, IEERBIE f 12 Q BIEFR—HRICR
L, £72 QNOWE S REMEAMR C LT f(2) A0 RETZ. 2o &, +9 K&V N e N 2,
n>NIZHLTf, & fli&C ORI TRHR CEEDOE N ZHD.

SEBA. m = min{|f(2)| | z € C} BREPSHIE. EFEHRICET 222056, N 2HaRElehud, n> N
285 C ERGC OWNEBT |fu(z) — f(2)| <m. f¥ g:=fn— fIZRouché OEM 7.2.2 Zi#H L THiim%x
B5. O

RADOFEHEIHDIEH Y LT, EAIBEBORMLNIEETH 2 HESREMR (open mapping theorem) M U
KIEDFHE (maximum modulus principle) %3 5.

TIE 7.2.4 (BHERBMNCBI 2HBHRERE). MEE U C C Lo TRVWIERIERK f IZHEHTHS. 0F
DIEEOHES V C U O f(V) C CIRELIEATHS.

FERR. wo = f(z0) ZERICH S T, wo DAFEFDOR w BBRIZEFENZ 2 2RIV, g(z) = f(z) —w %
g(z) = F(2) +G(z), F(z) = f(2) —wo, G(z) = wo—w

YT B, 5 € Rog % D := D(20,0) CU 22D\ {0} L f(z) 4wy B3dDLFT 3. KiZe € Rog
ZERED 2 € 0D WZHMUT |f(2) —wo| > e &22X512d. L |lw—wy| <ekbdze€dDITHLT
|F(z)| > |G(2)| 72D T, Rouché¢ DEM 722 &b g=F+G &t F OFELOEBIIFT. 6 DED T ED
F(2) & 2 =20 DATEREROPDL, g(2) b 1 DOAZRERD. THLTRET. O

ROBAMEDFINIIEF ICH AR EHET, ZO#HFKTH, §9.4 T Riemann OEREHOAHE T2 & &1
HwaZrizns.

EIE 7.2.5 (BRBMNCE I 2&KXEDRRE). [ 2HEE U C C LOFRTRVIEREKE$5. oL
BEEL | f] 13 U THRAMEZ R 7200,

SR, L2 U T fARKMEEL 245, DcCUZBINRE LT, BIBHER 724 XD (D) f(z)
FAUCHESTHE. $22 2D THoT|f(2)] > |f(20)| 22 bDBEETZILICRDFETS. O

RDFRIL§9.3 THAMRKDOEHCREEZEZ 2 ZITHWS Z IR 5.
% 7.2.6. QCCxay 7 RHEQ Z2ROEBE T5. B f 25 Q CIERI»D Q CHifik 513

sup[f(2)| < sup [f(z)].

z€Q 2€Q\Q

SERH. SOBERIRK |f(2)] 123> 82 MEA O CHEFIRO TRABEIG. BAEOEME D, f A EREHRC
RUHUZ, ZORAME Q NTIREE 250, [ 22 HEROS S X aRRTETH 5. 0
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EEME (B 122 k=)

MR 7.2.1. LTFOFELELRE.
(1) f & g %ISR EMEAMR C RO C OPEBTEARBEME L, C LT f(2) 0P RET 2. C D
WNEWCH 2 f OMHERZFERE ar,...,a, T HLE

2mi c (w)

(2) C RMBOES 7 L35 bRV S H R BB 55, C ¥ Z 0N I CIERZBE g 1ok L

= [t aw = 3 ordang(an).
k=1

n

g(w) cot mw dw = Z g(ak).
kEINZ

1
2mi Jo
FIRE 7.2.2. U TOAEXOMRICET 3 FiRERE.
(1) e =241 D(0,1) ={z € C||z] < 1} KBWT—D2 L.
(2) 2°4+152+1=0DfD>5H, —2lF -1 < 2 <0 RBZFEHT, KOOWUDIX3/2 < |2| <2 TH»T,
1,234 R Bc—o2F20H 5.

RIRE 7.2.3. 5 52 ERPARNR C & Z OWER I TIERIZRBEEL f 122V T, Re f(2) = 023 C £ T 2n fHDfE
ZROLLWE, IR TREA nHOBREZROZ L 2RE.

PIEE 7.2.4 (RECEOHAFEIOHFEN). Liouville DEMOIEH L LTEM 5.2.2 TROMIE D HATHE
BAA L7 EHCCR NSRS TAR P(2) = ans” + - + ap WHERORE . BAMORH (FH
7.2.5) BB f = 1/P CHEHT 32 LT, COTROBFES X k.

7.3 LR—RE

LAR— MRERE 7 (R 136 *—2). TR 7.3.1 OF5#E C(R) LOEZEMDD RIZOVWTOMREEZ 5 Z
¥T, ROFERTET 25X 2", HLneNE3 5.

/°° dz _ 7T(Qn—l)!!
oo (14 a2)ntl @2n)lt -

—-R 0 R

7.3.1 LK— MEE 7 ORI
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8 BFoOFRT
SENEEGZ o mERFOGHAMEBB I UOEZoNEE S 2 b O EHIBEB OB 2 E 2 2. 2Z
[#23, 85 IX % §10], [5S, Chap. 5 §3, §4] & [I1'1%, §3.5, §3.6] TH 5.

8.1 RIEABROIHOIRER

ZORIENCEIL T [I20, 58 IX & §10] 22 &.

HHBERD (%) M0 %25 2 D 0B L TR0 % NF 2 DREATH 7. ZORIEITIZH
BB DE D T RUERMEZE 2 5. B0 BIEREMICE T 2 THE2LAL TV DEAEREDINE, KD
XOLMEEEZEZLS.

FHl {a,} C C 22 ZTOEHR (EF 6.2.3)

My

Pu(z) = Y cnikk

o an)

NEZohize LT, 2hzeilzd C LoRMMBK f 2RO 2MEEZEZ 5. {a,} PEREOEERS,
[ =3, Pu(2) + (BEX) 2 Z 08D (F2%) BTH 5. 2 ZTAIRERMED {a,}nen 85 R SNIIGE
EEZL. nEFmEba, #a, £T5.

B {an }nen PWHRE DI 2 F07% 6, AHABEBOER 6.3.1 26 Z0OIHKIZ co THD. 2 THE
ROEFEEMIFZT Jag] < |ar]| < -+, limy o0 Jan| = +00 EREL TRV, 22 n#A0%5a, #0
THY, Po(2) 1 |2] < |ap| TERIZDOT, LFD & 512 Taylor BRTZ 5.

Po(2) = Y buwz® (|2] < lan|, n>0)
k=0

ZDE &, RD Mittag-Leffler (I v X2 + L 75 —) IZK2EHEMIBIT 5.

EIE 8.1.1 (Mittag-Leffler OFEIR [127, £ IX & §10 FIHE 10.1]). &M
0 <lao|l < lar| < -+, a1 # 0, 1i_>m lan| = 400 (8.1.1)

Ziti7e TEBLEIN A = {an}nen C C EFH P, (2) BMERICEZABNIEE, & n € Zoo XL k(n) €N
BEIELT, on(2) = S0 bk 2k BE WX o(2) =0 2 T3 &, K

oo

9(z) == D (Pa(2) = #a(2))

n=0

X C\ A FCIER—RIUKT 5 (2% 5.53). 2LC g2 C FOEMMENTH D, MOEEIE AT, & a,
WKBIFEEIE P, 225,

SEBH. FEAREL P (2) QUMM SR LOBIMR D(0, |a,| /2) D& EN 205, D(0,|an| /2) Ti& P,(2)
F—RRICR T 5. [>T k(n) e NBEEL T, on(z) & Po(z) D k(n) HETOME THUK,

1Pa(2) — on(2)] < 27" Yz € D0, |an| /2). (8.1.2)
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ReR.o ZfERIC 2L, Bl {a,} DIREELD, % Np e NHBEELTn > N RS |a,| > 2R 72 5.
XoTn>Ng %5 P,(2)1& D(0,R) TIEAIT® Y, (8.1.2) &b

oo

h(z) = Y (Pul2) = oul2))

n=Ngr+1
13 D(0, R) ICBWT—HREIUKT 5. #-5T hix D(0,R) EOFRIMEKTHS. T5¢

Ngr

g = Z(Pnfcpn)+h

n=0
12 D(0, R) O ERMIBIET, MO%EAE {a, |0 < n < N} THY, a, KB % FHiE P,.
Y EDET RIMEREICH > TV 5, R — oo TR EHN 5. O

Mittag-Leffler ®/EH 8.1.1 OFEFHICIIEEKOBHEI H->TW0a. ICHLZIZOHHED R LELDD
DV TV, ROEBISMDONED 1 DFEWTLrHAVLNRNWD DR, 2N TH T bHZRD.

EIE 8.1.2 (] , §3.5 FEH 3)). R A = {an}neny C CIEEEM (8.1.1) 2/ L, 2D ag A0 T 5. C
LOEMAEK f 1, ZOMDEEN ATHo>TETOMNEBE 1 THE2bDE L, £z lim, R, = +oo &%
BEBIN{R  nen PRIELT, HC, :={2€C||zs| = Rp} D LIT f OREDRL, n WRIFELRVIEDER
MTC, LfR)<MtRoTW3E3% ZOLX
. 1 1
f(z) = f(0) + lim Z (Res f(z)) . ( + 7)

n—oo z=ag Z — ag ag
C,, DWERICH 2 ay

BEFR. n e N2 —DOH->THIET 2. £/, F C, ODNERICH > T AIRBEENRW 2 € C 22> THEE
5%. FC, DNEIZH B f OWZE a1,...,anm) &L, fw)/(w—2) THBEHZHWS &

N(n) N(n)
1 flw) f(w) flw) _
2mi Jot w—zdw B ngw—z_‘_ 1; uIJ{:EiLSkw—z = )+ kz:; ak—Zu%%Skf(w).
BLCHIZC, CEDMEEZANLDD. —AT1/(w—2)=1/w+z/w(w—2z)H»5b
R (T D N A 1 DU G ()
270 Jor w— 2 2i ot w 270 Jor w(w — 2)
N(n)
_ 1 z f(w)
= O+ 1; ar ZR:%SIC @)+ 27i /C;f,’ w(w — z)dw'
BRI
z f(w) 2] M M ||
e < = . —
2 /C+ w(w—z)dw‘ S BB ) T R, ]
LRHMIiTE 2D T, n — 0 TOWKLERT 3. Lo THEmAHFHNS. O
“ABTARBIZR TN S

e 8.1.3. C\ Zr THUMNEHIIEFZ—HICR L, ROEFEXDHILT 5.

sin z 7+ Z 7+Z —n27r2

nGZ\{O}
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FERR. f(2) :=1/sinz — 1/2 WEM 812 ZHH L2V, fI1EC FAMATHD, 2 =013 f OFREFTEERE
RTlim, 0 f(2) =0. £/ f OMiE a, =nm (n € Z\ {0}) T, & THE 1 TEEBZ (-1)". HC, DFE
Ry, =(n+1/2rel, ZhllE:=a0+iyec C, £55. EOF S #IERCEET 2. |y > &b

1

sin z

2 2 2

= — — < < .
|elz — e*lz| - e\y| — e—|y| — ef — e

R |y >6085E, R2 -2 <22 < RZ2ZOT,n>0%56 nmn+1/)r <|z| < (n+1/2)m 27D, fE>T
cos2r <0. £»oT

1

sin z

2 2
= < V2.

(v — e ¥)cosz +i(e¥ + e ¥)sinz|  (e2V +e 20 — 2cos2x) /2 —

lim, ,oo 271 = 07225, M > max{v2,2/(e’ —e )} T |f(2)| < M &7 %. ko CTEH 8.1.2 2%

HTxT,

- 1 1 1 1
. _1\k . - =
f(z)fnlgngo;( 1) (z—k:7r+k7r+z+k7r k;7r)'

A Hi

el 8.1.4. C\ Zr THUB X UOELREE IR L, ROFERXHIMLT 5.

cotz = — = — —_—
z Z—nT z 22 —n272
nez\{0} n=1

SEBA. f(2) :=cotz — 1/2 ICEM 812 Z@ALZ V. fIZC EEHEETHY, 2 =013 f OFREARERR
MTlim, 0 f(2) =0. 72 f OWZ a, =n7 (n € Z\ {0}) T, 2T 1 THEKI 1. HC, D¥FE%R

R,=(n+1/2)r &7 5.
1

= Jsinz|?

1 —sin?z

sin? 2

+1

lcot? 2| = '

XD 8.1.3 DAL T, fIXC, ETnICEXSRWVERT L LFHETE 5. 5D O ks, O

i 814 WA T 22T, ROFEBBHNS.

e 8.1.5. C\ Zm THLWLZR —RRICR L, ROFERXDHILT 3.

1 1
R

zcot z DET I BUER & Taylor B % LHIK S % Z ¥ T Riemann ¥ — X O BEIC BT 2 HENFE T
5 wEEMETHS.
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EEEE (RE 123 —2)
flRE 8.1.1. LITOFN2AEAE X.

1 > on —1
1 =4 —1)nt .
(1) Cos 2 W;( ) (2n —1)272 — 422

z
(2) tanz = SZ On 12— 42
n=1

(3) @ =5 S (= (k—1/2)m)

n=—oo

MITRORRE 8.1.2 ¥ H/E 8.1.3 T Riemann ¥ — & %

n=1

-2

DKL s = 2k TOEZ KD 5.

%8 8.1.2. Bernoulli ¥ B,, & ZDORBEE (HE M 5.1.3)

o n 1Bn 1
Z Qn‘ 27’1, B1:67B2:*B3:77B4:77B5:77“.

HRDOFAZET.

o0
22n B
zeotz = 1 — E @ )'”zzn.
n)!

n=1

%8 8.1.3. cotz DHERIITEUER cot z = 271 + Y07 | 22/(2% — n?n?) (A 8.1.4) & Welerstrass O 5
GO (BOBRIE 5.5.1) 7 b KOBRE G

zcotz-l—QZ 2k 22k
T

THLHI 8.1.2 D 5RDEXIBFHNS.

Fick=1,2,3,42 LT
o0 6

1 m =1 m 1 m 1 m
2T XwT o Xw T am 2w o

n=1 n=1 n=1
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8.2 EEHMOERERT

DOFEIEIZEE LT [SS, Chap. 5 §3] # 24 &.
FJIJaa'JE"“C“LiﬁﬁkiSU 5 ERN G Z o & 2B MRS 28 E 2 7203, ZORIENIFERICTBIT 510
BOEEEINIGEEEZ LS. ZEIZERXORBSROILE L ARt 5.
HEFEI {an Y nen W0 L, ERRAE [1°°, (1 + a,) DURERT B 21, R im0 [[1—o (1 4 an) HTEET S
R ANEN

B 8.2.1. HHEEH {an tnen XL, DL Y07 an| < oo &SI, MR [T (1 + an) FICRT 5.

SRR, Y07 o lan] < oo KD FAKREV I LT |a,] < 1/2. Log(l+2) ==Y oo, (-DFF/k v 3hud
1+a, = ebos(+e) v e 30T, By == [[_ (14an) = 2, Ly := 320 Log(14an). & 2T |a,| < 1/2
&0 [Log(l+ay)| <2la,| %2 ZLIKHERLT, KELD By & N — oo TIRT 3. O

TR 8.2.2. {F,}neny ZHHEE U C C LOFHIBHOIIE T2, 300 ¢, < 00 2OEED 2 € U XL
|Fn(2) — 1] < ¢, 22 EDFEEFI {cp}neny BEET B LIET 5.

(1) JERAE 100, Fu(2) 13 U E—BRCERIBEEK F(2) (IR T 5.

(2) B nITNL F,(2) # 0 % 5IEROERDHETT 5.

Fiz) & FL(R)
F(z) 2 Fulz)

S (1) Fu(z) = 1 +an(z) LB [an(2)] < ¢ ROT, Fil 8.2.1 X b EREIIINET 5. $7- 2 0fF
filitd 2 12 & "oiih\@’cgﬁWﬁ?é &b, 35 EM 5.5.2 (ERIBIE O — RN MRRR i E 8
BI%L) & DR F(2) BIERIZZ X 5%

(2 K CcU%xavrERLEL, GN =TI, F, ¥33. K LE—HicGy —» F LT 20T,
Weierstrass OEH 5.5.4 (IERIBI O O —FRINEMIR) &b K E—FkiC Gy — F' EICRL, fito
T—HIC Gy /Gy — F'JF ¥ %, EHEFHET G /Gy =) F/F, R DiE#HZES.

O

BUZABEBCEREZRTNI S,

R 8.2.3. C BV THIIIAERRICRL, ROFEXDBHILT 5.

sinz = z H

SEEA. EH 822 DRIBICADLET Fu(z) :i=1—-22/(nn)? £5%. R Ry ZIERICH- THEET 3.
en = R?/(nm)? L TR, D00 e <00 DD 2| < RBS |Fo(z) — 1| <, £R2DT, EH 822 (1) X
h Z OB T DEREE IR T 2. 2% D HE C FAFE—BIURT 3.

HADED 2B [ &L b, &M 5.5.2 (IERIBE O —FRICRIIR I ERIBIR) &b f 3% 5
EF 822 kD

P12
ol e
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i 8.1.4 X EHIE cot 2 ICHFELW. —f g(2) :=sinz b ¢'(2)/g(z) = cot z Zifi7=F. £oT f/f=4"/g
T, TABB (f/g) = 0 BBES. DED f/g EHBL ThE LB L,

1 = lim 7f(z) = lim c—g(z) =
z—0 z z—0 z

Ebhe=1tkoT, EmrfFonsd. O

EEEE (BE: 123R-Y)
BRE 8.2.1. 2| < 1 &H [0 ,(1+22)=1/(1—-2) % B LERE.

RIRE 8.2.2. TE®D 2 € CIZHWLRDERDKILT 2 Z & 2R,

oo

52
cosz = H(lf@nﬁw)

n=1

I8 8.2.3. LE®D 2 € C I LRDERDKILT 2 Z & E2RE.

o0 2
Z_1 = z/2 (1 ’27)
e e z};[l +4n2772

FRE 8.2.4. Wi 8.2.3 46, UTFOMERICET 2 Wallis D/AR % T,

(n!)222n

™ lo—o[ (2n)? Jr I
— = = 11m .
2 an? -1 n=o0 (2n)l\/n

B9 8.2.5. f(2) == [] (1 + %)e*z/” BT H 5 2 L BRE

n=1
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8.3 Weierstrass DE S REIE

- ORI L TI& [SS, Chap. 5 §4] 258 .

FERE 8.2.2 1B O MIRIEL R 218 2 13 T 0RO, G R 5NF/RZFD X 5 i B oM
1%, ZOEIEITIRN S Weierstrass DRERIED AR L DIHRNBEZ 252 5.

k € N IZht L Weierstrass OBERIAF (canonical factor) E ZXCEFRT 5.

Bu(s) = {1—2 (k=0)

(1 o Z)ez+z2/2+...+zk/k (]i) > 1)
ROFEDFINIHHBHE L T 5.
#EE 8.3.1. |2 < 1/2 4512 |1 — Ex(2)] < 2e2/M.

EIE 8.3.2 (Weierstrass O KRB #REM [SS, Theorem 4.1]). | {an }nen C C i limy, o |an| = +o0 %
W ODY TS (an = am O & > REDD>TH L),
(1) FRDOEED {anneny LRI f THIEL T, FREED {anfneny LR IEREOEBEB F X f
LR g THoTF = fexp(g) £ HT 3.
(2) BEROMAREZTag=-=ap-1=0,a,#0 (n>m) &35, (1) D fIEFXRTHEZOLN%.

f(Z) =" H En+1—7n(z/an)-

EBR. EF(2) O f(2) BUCET B2 BRT. DD by i= ap_14m (kK € Z20) 2T 2L f(2) =
2™ 1o, Ex(z/bg). IEOFER R 2RI T 2] < R EREL, 2O X5 BRIEED 2 OV TICRAR
THUTEV. EEXD by < 2R 2722 k EHERM. |ax| > 2R 72613 |2/by| < 1/2 2DT, ¥l 8.3.1 &
D |1 - Ex(z/ar)| < clz/ax""" < 2e/2601 X o T 8.2.1% D[]y, mon Br(z/ax) WIGRT 5. WU ET
f(z) DUIBRMEDRE . T2 8 f PBEMTERESD {a, nen KR DEIHS .

(1) BRFTHDIC, fi & fo BEBECH > TEAESD {antnen EHRZ2DDET B, f1/fo 1% ap BIREFTHE
FERSICHODOT, BEMTH D, TLFRIIFELRV. T2 ROMES.3.3 XD f1(2)/f2(2) = exp(g(2))
LR PR g(2) DFET 5. Zh TRt O

{878 8.3.3. f 2VHUEMSTHIN Q LOERIBITH > TERERLZVWHDTHNUR, Q LOERIFE g TH-
T f(z) =exp(g(z)) ERZ2BDVIFET 5.

FEAITHE R 5 5.

BEHE (RE: 124 R—D)
%8 8.3.1. il 8.3.1 2iFHHE &.
RORE 8.3.2. #lii 8.3.3 ZAHIE X.

%8 8.3.3. C LOFMBBIE fic LT, B g & h BPFHELT f=g/h 22 Zmrt.
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84 LAK—IRIE

LR— MRERE 8 ([55, Chapter 3 Example 3], f#%: 136 R—). WHHRLBEEL cosh 2 := (e* +e77)/2 1M
TEIRDOFERD%E, 2 = —R, R, R+2i, —R+ 2i X[HRICbDORAHDOUETD f(2) := e3¢ / cosh(nz)
OEFBTEHWTHER X HL e R 2T 5.

00 67271'1'1’5 J
[m cosh(mx) -
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9 Riemann O E{REE

AN [SS, Chap. 8] 1IEDWT Riemann OEAGEMEZ RS .

0.1 HEDEARY MILEEATR

E&E. C 2EBVH LOWEORIRE L, 20 2 C LORET2. p=o+iy:[a,b) > CE C DT X=X
FRE U, to € [a,b] & 20 = plte) 52 DDLT 5. O, #HE 20 £F 5 “HTERY kL

/ o . N »T/(to)

) =) +iy/ () oL [100)]
DZrECDz T (pBT2) BRI MILEER.

AR 9.1.1. Eo 2o~ PLIZEL T,
(1) #EXZ PLORIIEIMBTIECKRS.
(2) ZOEBTIIERY MLOREIDNT X —RETR p ITKIFT 255, HERZ M (to)/ [P (to)| & p i<
BRIFLZWZ LICHEET 3.

R 7 AT RE 78 A BCEBIE v, v 2 B E F A ERBR f(2) = w(x,y) +iv(z,y) ZERS. C ZEEVH
LOELPBREREL, p:a,b)) 2 CE CDRIRXA—XRRLTE. C (DBEEFUCHES) LT f 23HS
ERET B, fop:la, b - CIRIESLLRMIIE f(O) ZEDD. /20 =20+ iy & C LORTHH-T
20 =p(to), to € [a,b] 8BdDLT 5.

2 9.1.2. LE0FEEDD &, ELLRER F(C) DR f(20) TD (fop BT 2) AT ML
uz (20, Yo) Uy($o7y0)} [I/(fo)]

vz(20,%0)  vy(To,v0) ] |¥ (to)] "
SEER. W7y OEHEZDHDTH 5. O
. EEVFELOEOPHHRC, & Cy i3 20 TRHOZDIDETE. ZOLE CLE Co Dz IcHlTd

AELZZNZID 20 TBI 2RI PLORTAHETERT 2. HLAEIX C, DEXRT Mk 6 Cy DENR
7 PiZEpo T2 DET 5.

EE 911 IO RABI2AEIT T X —XFBRITEFEL RO,

E&R. EHMD ATRELRE SRR f(2) DR 20 IKBWTEAF 2 I3HRAZ (conformal) TH 2 & 13, LUTFD 5
Ry R A AR
(i) 20 Z BT D HHEE L THA
(i) 20 TLbBHEEOW B ME C1 & ColcH L, C1 & Co @ 2 KB B & F(Ch) & F(C)
D f(z0) KB BAE LA L,

LA (RS 125 R—Y)

RIRE 9.1.1. #EFE/ — FOIEE 9.1.1 BRE
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9.2 ERIRE#HRCFAER

EH 9.2.1 (EHIBBOEMAMN). K20 2 AOCHES L TERIN TV ERBE f(2) 12OV,

FlE 2 BVWTEA < [fidz BWTERID»D f/(Zo) # 0.

HEER. f(2) = u(x,y) +iv(z,y) T 5. EATHT %

T = Um(xo,yo) uy(anyO)
’ Uz(xo,yo) Uy(ffo»yo)

TEDD L, M 9.1.2 &b
220 TROZ_HROME LIRS — T OEDIHEEBEL _OORT MO THEERD.

e MEBEHD S

fH 2 THEA — detT #0212 T DEDIEEBRB OO ML D THEERHED

D%, Peo T LEEOGLE FROGANETFETH 2 2 & 2Rnetld XV, BUN uy = ug(z0,y0) F M
LT 5.

F3T OEDSMEEGERIAERZIROERET 2. e1 :=(1,0) & ez :=10,1) ORITAEIL 7/2 7205
Tey = (ug,vy) & Tea =Yuy,vy) DIRTAD 7/2. Ko Tk e R DFIELT Tey = k' (—vg,uz). 2FD

Uy —kvg
T= [vx kum}

RIEED s e RIZOWT, e1 & ep +sex = {1,8) DRTAEEL 0, T2 tanfy =5s. —HTTey &
T(e1 + sex) = Tey + sTeq DIRTHE 0 IZDWT tan s = ks. EED s IZDWT O = p, BRILT 205
E=1. BLEXD (uy,vy) = (—vg,uy) €72 D, Cauchy-Riemann SFEERXDRILT 5. DF D fid 20 ITBWT
EAL F7zdetT =u2 + 02 #£0RDT f'(20) = up + v, #0 TH 5.

R f B 29 TIERITDD f'(20) # 0 F2RET 5. ERMED S Cauchy-Riemann FEXAKIL T 5 D
T (uy,vy) = (—vg,uz). F72 f(20) #0 &b detT = w2 +0v2 >0TH3. FED 0 TRV FL
Vii=Ha,b) & Vi = e, d) 1e0WT, Vi ¥ Vo OBTHEER 0, TV, & TVe OBTAER ¢ L5 5.

cosf — Vi-Vo ac + bd

V|| Vel VaZ + 2V +d?’

TV, - TV, (u2 + v2)(ac + bd)
cosp = =

ITVA[TVa] (02 + 02)Va? + B2V + &2
IOAEE—HT 2. DD 0 =*F¢. detT >0 LAEDERID (0 TRINR) 0§ = —p FEZZRVO
TOH=¢. DLEXD TI3AEEZRD. O

ROTFRIFZEH 9.2.1 22605 . FFLWAEHIZEEME L 5 5.
% 9.2.2. FHEROEGHIIFATHRTH%.

ZOMEEHWT, 3 WIEERED SERE, ROFOZEBIEMERTHE e BTh 5.
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Bl 9.2.3. UT ORI Z DEFRIBDERICBNTHFAGHRTH 2.

(1) ceC\{0} BLU heCtF5. CrERKL T cz + h.

(2) n€Zso 2L T,{z€C|0<arg(z) <7/n} ZEFRBL T 2B "

(3) E¥MMR {z € C ||z < 1,Im(z) > 0} ZEFIKE T 2B (14 2)/(1 — 2).

(4) EFFEH:= {z € C|Im(z) > 0} ZERIHL 3285 Log 2.

(5) EHFIMR {2 € C|z] < 1,Im(2) > 0} ZEFB L § 2B Log 2.

(6) HPRFEILD L2F5) {z € C | |Re(2)| < 7/2, Im(2) > 0} REFIRE T 5 BIEK .
(7) PR {z € C||2| < 1,Im(2) > 0} ZERRE T2 — (2 +271)/2.

(8) HRHIKD L5y {2 € C| |Re(2)| < m/2, Im(z) > 0} ZERIKE § 2B sin =.

N — Y Y~ Y Y ~—

BHlz1E (2) Tn =205, DLV 22 WEAGBRTHZIE, 2= +iy T D—E, T3 yr—
EDEROBERFNTAHZ AR T V. TR 9.2.1 & {(z,j) | -1 <z <1} (j=0,1/15,...,1) BXL
{(k,y)|0<y <1} (k=-1,...,-1/15,0,1/15,...,1) OBEHfHNHDTHS. LD 2 FHTHERLXL T
e THED, 22 THoBRBERLTWS N0 5.

“
R

NS

O

D
T

AN
IR
R

O
R
A

RN
W

S

A0

1

N

|

— ]

==

-

o
i
A

itin

(1]

=
%%
.
L5

<
V"}"'}

9.2.1 B8k 22 12 X B EAEER T OB

(5) % (7) DEHEX, EREENE 2 = o +iy KD MEE 2 = re?? 2> Tr D—EDOMRVL § B—EDY:
EMDOBEEZTEIHPBEHETH 2. T 9.2.2 1% (5) DFED {re’? |0<r <1} (0 =0,7/15,...,7) K
{re?® |0<0 <7} (r=0,1/15,...,1) DBETH 3.

EBRIE (S 125 R—)

MR 9.2.1. R 9.2.2 2 &/Rt.

FIEE 9.2.2. ] 9.2.3 © 5 B FOMMIC OV TREIAE L. $7 (4), (6) K OWTIEHME/ — O 9.2.1
DI 9221275 5 - T, EAREERARAERD —EOHROED 75 7 2 iliE BHEHTH S 2 L 2HRE L.
(3) 1P {2 € C | |2] < 1,Im(z) > 0} R sty + 3B (14 2)/(1 — ).
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9.2.2 B Log(z) 12 &k 2 MRPEIED

(4
(6
(7
(8

PR H = {z € C|Im(z) > 0} ZEFHE 3 2B log 2.

HIRFEIRD E¥5 {2 € C | [Re(2)] < m/2, Im(2) > 0} ZEFRE T 285 =,
E¥AMR {2z € C 2] < 1,Im(z) > 0} ZEFRBE T8 —(2+271)/2.
HIRFEIR D L5 {2 € C | [Re(2)] < 7/2, Im(z) > 0} 2EFRR L 32 B sin 2.

o — T

9.3 IERAIERBEuMikOEHCRE
CODDOHIEGDEATETEY BIRNEEZ LS.

EE. BEA UV CcCicxL, 285 TH L IERAIBEK f : U — V 2WERE® (biholomorphism) & X.3.
¥Z0tEU & VIIHFREE (conformally equivalent) % L  IZXIERN (biholomorphic) THZ LW 5.

RO ERHBHGFREE WS FEOHKTH 5.
fiRE. WEAIBBRIEERRDO R TORICBWTHEATIRTH 5.

SERR. WIEHIB S £ I3 RBH RO TMEG f-1 235 55, MBIECER X D f~1 MBMHTTEE, > % b EAIR
HMTH5. FTHE (fof)(z) =2 LHBEEDE f/(2) £0. oT LOEMOEMORIESED IO, O

BUERIZZ IR DB 2 —D%ET & 5.

%8 9.3.1. E¥FE (upper half-plane) H C C & BHIFHR (unit disk) D % A
H:={>eC|Im(z) >0}, D:=D(0,1) = {2€C||z| <1}
TEFTS. 5L ; i Lw
() =5 G =i
TWEFEAIE®R F-H—-DAPEED, ZOHIG:D->HTEZLNS. )

BERR. F ¥ G 3 AHBEBLOTERR ETEAL $72 F/(2) 20 BX U0 G'(w) # 0 bEHETHIETE 3.
FH)CDIF EED z e HD —i XD i lTEWI DS |z —i| < |z+i &RB2Ie25HES. GD) CH
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&, w=u+iv EFERMEEIICTT D &

CRRETET, Im(G(w)) >0 242 2265, RRIZ, BEHAET F(G(w)) =w & G(F(2)) = z 20
RTE5. PLETERIRE . O

(BEBTFHICBT %) BERE I, ¢ =1 R2EFE R c ZHVT 2~ cz RSN BZFHRDOI L THo T,

8 9.3.2 (Schwartz OffiiE). f: D — DWXIERI2D f(0) =023 3. 2D X
(1) FED z e DAL |f(2)] < 2]
(2) % 29 € D\ {0} T |f(20)| = |20| B, fIREHETDH 5.
(3) VOB |f(0) <1MELTS. BL|f(0)=17%51F, fIZEETH 5.

SRR, f(2) = X250 an2™ & Taylor BT IUE, 24U D OERORTICRT 2. (RELD a9 =072DT,
f(2))z2 =351 002" " & D LOIERIBEKTH 5.
(1) |2|=r <142 2eDIZOVT RKE |f(2)] <1 &Y |f(2)/2]| <1/r. ZZTRAMEDFEEDR (&
8.3.5) &0, EE®D 2 € D(0,7) IZ2WTH |f(2)/2| <1/r £725. r — 1 & 5HEFREE 5.
(2) RE & D IERIBEEL f(2)/2 23D THRAMER IS DT, S AMEDFHE (EM 8.3.5) X b f(2)/2 \FEHH
BTH2. f(2)=cz22T5L, 20 TOMEDS |c| =1 R2DT, fIIEHETH 5.
(3) 5 (0) = 05 f(0) = lim ol (=) — F(0))/= = lima o f(2)/. THE (1) XD [F(0)] < 1. %
BT S Y 213, RAEORIN S f(2)/ BERERTH D, (2) LR LHRDTE 5.

U
FEE U C ChroHTHENONERESZ U DBEERAZE (automorphism) & FFA.

EIE 9.3.3. HIMAROEEOHCHEM f:D DX, B2 R acD ZHVTRD LS ITEIT 3.

f(z) = e —

1—az

AERIE Schwarz ORI (M 0.3.2) B IZHEL < 13%0. BRI HEME YL 55,

HEME (BE: 126 R—)

MIRE 9.3.1. @ 9.3.1 @ E¥FHE H 2 6 AR D NOBIEAIEM F(2) := (i — 2)/(i +2) EEZX 3. F
BRCCTHERINTVEDE, ZOBRF(R) 2EZZeMNTES. F(R) BLD XS REEHIRD L.

FiRE 9.3.2. UTOFEELRT I EM 9.3.3 iR L. HL D o HARROLTES L Aut(D) 2 EHL.
(1) FED f e Awt(D) WL H B a e DHBTFELT g := forhy, 23 g(0) = 02D g € Aut(D) 275
(2) FED 2 e DKL |2| = |g(2)| &7 3. (9 BLU g1 1T Schwarz Offi#E (i 9.3.2) Z#HAT 3.)
(3) g(z) =€z t#HII 3. (B Schwarz DHEZHV2.)

(4) L 0.3.3 ZELT.
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9.4 Riemann OEH{TEIE

B Q CCRETHRAFLBERC L —HLANVE ZICELPRI LIZT 5.

T 9.4.1. QCc C 2HEELREDHEBE T2, FED 20 € QICHLNEAEHRF - Q > D THoT
F(20) =0, F'(20) € Rsg 722 & DHME—TFIET 5.

iR RE—OMNT 5 L
% 9.4.2. C OHERZHEOFIBII L THEFRETDH 5.

AL =B IC o 5.

9.41 EHPFAOE—ER
) #£QCCREEMEHEALTS. acC\QEWM->THEET 2. Q ZHEHELDT,

f(2) == Logg(z — a)

BB OB ZM-723 D) ICk>T Q FOIERIBIE f DEE 3. /) =2 —a XD f(2) ZHHTH 3.

MDFweQZz—2WoTREIETS. ZOWR, FED 2 € QIIHNLT f(2) # f(w) + 27 TH 5. EEK,
Z5THRIFAZ /) =/ v FET 2. 7 f(Q) & f(w) + 27 HEREATWS. 2%h,
e € R BEELT, f(QND(f(w),e) =0 TH3. EIE 25 THRINIHEI {2z, | ne N} CQT
limy, o0 f(2n) = f(w) + 210 £ 722 BDHENZDS, TD Y X lim, oo e/ n) = /(W) 72708 EEEISR D
BEPEX D limy, oo 2, = w &R D, MEEIROEFMEL D lim,, oo f(2n) = f(w) RS TFET 5.

ZZTCHEBE % .

f(z) = (f(w) + 2mi)
TEHKRTS. LOEENS FI3Q LOBE Y LT well-defined TH 3. £/ F DPHEEE 5720 T F HHT
BN, MAEHETZ2ITQOEETEAGRTHZIe 005, 2D F:Q — F(Q) EMERAIEHT
H5. BIZLEOEZRIVBF(Q) IEREATHS. 1E- T, F LY FTBEIE X CERSE SR L 72
FRIGE G Td>T0EG(Q) CDLTES.

DEXDEM 941 OFEHIZ QA0 € Q C D Zii7z THECHET X 5. EIE, 2055128 50 XEH]
By Lo G e E2ERLEZD% F 23U X, F/(0) € Rog 1T 2 1IIFHoHED 1 OM R EEZKE F
WU .

F(z) =

9.4.2 1FMHRE Montel DER
FEFH DS B BNV K O T 5.

EE QCCEHEARLL, T2 Q LoBB»LR2EELT5
(1) TR QDAYNY FEPES ET—HER (uniformly bounded on compact subsets) T®H % ¥ i, 1
BOav NI MEAKCQIZHLULTER B> 0DPFELT, TED2e K & f € FIZXLTRIK

DA R A NN
If(2)] < B.
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(2) F DIEM (normal) TH 2 X, F OEREDHIH, Q DIERED I Y87 MEDEEG ET—HRICET % X
IR EROZ L TH 5.

EH50MES, HREBICRS T, —ROMHZEM EOBBIZOVWTERTE 2D DTH 55, ROEHIZ
IFRIBABORICBAL THILT 25 DTH 5.

EIE 9.4.3 (Montel DEH). QC CEMELALTE. T%2 Q LOFHIBEBD»ORI2EAT, QDay 7 b
WA LET—HERTHZ LTS, 2O E, FIXEHTH 3.

ZDEHOFEIEZ L7, [SS, Chapter 8 Theorem 3.3] 22 X.
b ORBRTERDDS.

B 9.4.4. QCCEMEREL, {f, |n €N} 2 Q LOHSFRERBEEDOIIOTH - T, H2IERIBE f 12 Q
DIEBDa YR VHBEELETINEHT 2D T 2. ZOLE fIFHHTH 2D, TR EBEBTH 5.

ZOMEDHIIEENEY 35,

9.43 FEFADEER
BBED QI 0eQCD ks RS LEL TRV, Q LOBBR T 2

F={f:Q—D|Hi»roEA»D f(0) =0}

LERTD. HEGBRDPEFNIZDOTT A0 THS. ZOHE_ETIE, f € FOHT|f(0)] EwmKicizdD
DIFEZRT .

FOERID, EED f € F DEBOMIHED 1 RifiZzDT, FEI—HRERTDH 2. QHAPERLELS, F
B QOay Ry VEGEE ET—RERTH 5. €5 T Montel DEM 9.4.3 &b FIRIEHTDH 3.

Z 2T Cauchy %R (A& 5.1.1) 2B WH3: f ZHMKR DO,R) OFAT Lo ERIEKE T2 &,

[fllop := sup.eap [f(2)] £ LT
1F'O) < [Ifllon/R.

hEE feFIIEATIL, [|fllop <1 &b [f/(0) <1/RE%%. RIZQICDAKEFT 5DT,

s := sup|f'(0)] < oo
feg

MIH 5.

lim, oo [f1(0)| = s &2 2PB885 {f, | n e N} C F 2HL 5. FOIERRDT, 20D 5HIHNBFEL T,
FRIBR fic QD a vy MES ET—HRINCRT 5. KHZ f/(0) =s TH 3.

ST, EFERS FIEENTVEIDT s <1 TH5. {ito TWERIEDIERIBIE fITERBIL TRV, §
el 944 XD fIIHHTH .

PR DERIBIEL f 13, EHMELOERED 2 € QN LT |f(2)] <1 2R3 ITHRAEDIFEME (EH
7.2.5) &0 |f(2)| BERKEZF 2006, [f(2)| <1200 5. 7 f,(00)=0 XD f(0)=0d%ES5. MLk
XD feFnnhot.

9.44 FIFHDE=ER
WOBCIHEERIA L f RO NERESR Q - D THB 2Ry, fOERIRESTH B Z 2138
TP o TWEDT, BFTH B 2 v BRBIE 0. &F f(0) € Rog i, H—E X R, fkHE 1 o
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7 RO PRI S B
[ ORETRVERELT, a e D\ f(Q) ZH5. D 0 R

a—z

Va(z) =

1 —az
EZD (M 9.3.3 BH). Ya(a) =0 BIE Y (0) = a ITTEET 3.
CITROFEEZHAVS. FFHIZEEMEE 5.
o U:= (o0 f)(Q) IFHERETH D, BITFREZZTERL.
Yo TU LOERIB g #3 g(w) == e208v TEE 2. Z LCTEHIMK F 2 XD X5 12ED 5.

F = wg(oz)ogowaof‘

FeFehaZrziErok>. F(0)=0¢& F(D) CDIiF, ARICEN2SBEEE CHE %23 O T
MPICHALT 5. F OB TH 2 Z e bFARITTES. UELXD FeFTH5.

IHOLTIEBNL FH fOWRDGFEFETSI2ERLMAHANIKDS. 20 [F/(0)] > |f/(0)] 2Rt
FEEw, ZHEEEE h(w) =w? b EE &=y o howg(la) s R

f = ¢;1Ohow;(L)OF = Qo F

BB BT F1(0) = & (0)F'(0). FE-T |F'(0)] < 1 HE RAUSIEHIAKD 5.
ZZTOM) Dy B0) =0 BT 3. 7 FIZHESTES h ZHHETROVOT, & SHHTRV. T5
¥ Schwarz ODHIEDRHO TR (M 9.3.2 (3)) MEZT, HMD |F/(0)| < 1 »Eshiz.

EEEE (RE: 126 R—2)
FIRE 9.4.1. @ 044 REFECAIL &5, FRERBOHTL:

QCCzBEBEL, {f,|ne N} %2 Q _LOHZEABEKOHDOTH > T, 2 IERIBE f 12 Q OfF
BOav Ry VEHEEETICRT 23D T3, 2D fIZESTH B, TRITERERTH 3.

f iﬁi%ﬂ“’f‘?’;lﬂ&ﬂiﬁbf, f(Zl) = f(ZQ) KB 2 # 25 €0) ZHLS. L WEEEE {gn | nec N} i
gn(z) = fn(Zl) - fn(ZZ)

TERTD. REXD, & gn 13 21 LONCERZRF, 728885 {g, | n € N} 3B g(2) == f(2) — f(z1)
WHEEDa YT MEAEEG ET—HRICRT 5. g Z£0 BIRELTXW.
(1) QPEFETHEZ2 00, 29 B g DML LALBRTHE2 ot DED, HB e € Rog BREIELT,
D = (20,6) C QDD D\ {2} Tg@3EMLERLROI LERE.
(2) gD 2o TOEMONMNEE N 55, v% (1) O D OBROD KIEDRE % ANLEIHE LT, XD

EXZRE.
_ 1 [4©
2mi J, 9(Q)

(3) v £ T g, 2 g lc—HRINKT 2 Z & 2fREL, 20D 5 ROFEREfERE K.

1 [dh© 1 [g©)
lim — ¢ = ——
nv00 271 . ga(C) 2ri J, 9(¢)

dc.

dc.



9 Riemann O EAREH 76

(4) gn 5y DWER D = D(22,¢) IXFERZFEWI L L (3) »oFEZRET.

f%E 9.4.2. Riemann OBESGEH OFEHDE =TT O FRZ FHW/=.

D OECAB a(2) = 2 %EZBE, U= (oo f)(Q) EHEEETH D, EICEUEE S E R

1—az

QMWHEEETHZ e EHVWTIOFRERYE.

%8 9.4.3 ([SS, Chap. 8 §4.1 Example 1]). a 2 0 < a <225 HL T 5.
(1) BE%L f(2) == 2> W& % L¥FH H := {2z € C | Im(2) > 0} Dff%RkD X.
(2) BEEL f(2) == o [y ¢*71d¢ i &k 2 BRETH H oz Rked & HUBSHIZMHRS 02 £ 5 5.

%8 9.4.4 ([SS, Chap. 8 §4.1 Example 2]). B f(z) := foz(l —)7V24¢ it & B BEFHE H 0% E ke
. HL (1 -2 oI HTIEAIZD ~1 < (<1 TIEICAKR B £S5 5dDk L, LRI HIIHD 02
95,

I8 9.4.5 ([SS, Chap. 8 §4.1 Example 3]). k2 0< k <125 35. B

N d¢
0= || e
W& B EFE H of%RD L. HL [(1 - ¢3)(1 - k2¢2))Y? oFud H TIEHIZD —1 < ¢ < 1 TIEXR 3
Xowcesrbor L, MBI 02 &5 5.

9.5 |/7J-:_ I‘FI:E%E

LR— R 9 (Schwarz 57, % 137 =), BB TIIRWIERIBEE f oL, B S(f) 2R TE
0%, P
st = (7) ~3(7)-
I ENOE
(1) (D f £ —KEW T () = (az +b)/(cz +d) TR LT S(To f) = S(f) ¥ %2 5%.
(2) S(f) =0 > [B—REHTHS.
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10 HYIEH#

SEIONAEIL [SS, Chapter 6 §1] & [, §5.1] IZEEDWT Euler D4 > ~B$ %24 5. Euler I3M\RFET
7Y <BREER L (& 10.3.4) 25, T2 TIRMEARRZER 10.1.1 & UTERMBTANCIEE 2/~ 7:1%,
Gauss DFRR (EH 10.3.2) N Weierstrass OERIERR (ER 10.3.1) 22T Euler DEFRZHILT 5.

10.1 TR9RT CEITES

EE 10.1.1. s Rog KN LAY IBEEERDILFE T TERT 5.

I'(s) ::/ e tts L dt. (10.1.1)
0

JRFRES PR T 2 Z e 2HERLTB I 5: £&fFs >0 K BE s~ 13t = 0 D3 < T (Riemann f&7 D
BEWRT) WD THD. Tt — oo Te ! PEEB ™ XDHELS 0WRPNEKHTZ2DT, KEVWLIIXHLTH
e TV IIR S TH .

n € Lso A LTE, BT Z#HRDIE L TEIFRTEL2DTHo 7.

I'(n) = (n—1)
HOME 10.1.3 B ZRE K.

MR 10.1.2. 4> < BRI ESICPE 04 FE H, = {s € C | Re(s) > 0} O EMIBEB BN % 3.
7 UTHIEESE L= b0l (10.1.1) L RALRTER b 5.

BERR. EE D s € H, 10 LTREST (10.1.1) 2GR L s KB L TIEHITH 2 Z & ZnEid K.

EF s € Hy iU THGDIRT 2 2 e 2T 5. 0 :=Re(s) £HEL L [et* 7 =e 771 XoT
IT(s)| <T(0) 7D, 0 € Rog 25 T'(0) IZBMRME. fE->T(s) BIHT 3.

RiH, FIFRITHE 2 %2RT. 0<m < M < oo ERBEBEDEE m, M 75 5EF 2w IRHER
S i={s€C|m<Re(s) < M} OETIERITH 2 Z & Z2RmBld+77. [REREDDEHEDD

1/e
I(s) = lim F.(s), F.(s) ::/ A
£

L% BOT, 555 (MATERSNZEAME) &) Fo(s) 1 Sy LERITH S, 2 CTEH 5.5.2
(2> 87 MES L IERIBIFS] O —RINR SR ERBIE) 2EWHT L, T(s) BEATH 5 ¥ 2RTICE,
Fo(8) 55 S ICBWT T(s) 1 —BIKT 5 2 L 2313 4.

HUFE o :=Re(s) ZHWR &

o0

£
IT'(s) — Fe(s)| < / e_tt”_ldtJr/ et 1 g
0 1/e

FHDOFREORBTICOWVWT. e <1 TEZRUEIVDS, m<o kD

£ € 13 sm
/e_tt"_ldt < / ot < / g = —.
0 0 0 m
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CHd e 5 0TORIRT 5. FBFORTIZE, RED 1/e >1 TEZRRI VD, 0 <M &D

oo oo
/ e ol dt < / e M1 gt.
1/e 1/e

TIT, HAEDERCHEELT, t> 1746 /2/tM-1 > C v22 (ZOEMIHEEHEL §2). #toT

o0 o0 o0 2
/ e ol dt < / e M-l qr < C—l/ e t2at = i
1/e 1/e 1/e Cel/ze

ZhiEe > 0TOWRIPERT 3. O

H <A TYE H, FoFERIEE?S5HIC C FoEBABEBICHITERTZ 2. ZhE2BRR37=D1C
ROFEEHET 3.

##E 10.1.3. se H, icH LT
I(s+1) = sT'(s).

FHZn € Zoo ITHLTI(n) = (n—1)IT(0) = (n—1)L

FEAITHE R E 5 5.

EE 10.1.4. I'(s) 3 C LoEHBBEFICMTER I NS, Mld s =0,—-1,-2,... ZH>TET1IHIT
HY,s=—nTOEBI (-1)"n! TH%.

SEBA. & m € Zso WAL CHEEH, (m) := {s € C| Re(s) > —m} KR TIUIR V. m =1 OHAE,

Fi(s) = Ls: D

LFAUE Fi(s) 1 H (1) THREEET, s = 01204 L oMb, B3 Resso Fi(s) =D(1) =1 &
5. m>108E1F

 Fpna(s+1) I'(s+m)
Fm(S) T S _(ermfl)(erm*Q)S
LEFZRTIUE, m BT 2T He(m) THEBMHT, s =0,—1,...,—(m — 1) <O A 1 IO
ZERN DB, BEET(n) = (n— 1)l 25
_ I'(—n+m) _ (=D
Res Fnls) = m—1-n)-(—1)(=2)--(-n) _ nl

i 10.1.3 XD s e H, 25 F(s) =T(s) D30 » 5. T2 —HOFMED 1 <k <mib H (k) kT
F,(s) = Fi(s) ¥72%. Z5 L TI(s) D H,(m) EANOEHEE F,,(s) DG 507,

CHLREE C Lo HRBIBUC TR L 72 O 2 IS H V< BIREIFAT I (s) e EHLSZ2IZT 2. 2O
BOBRIFTH <R OMNED > bEHE LR DR _ORNT 5.
BEEME (BE: 128 R—Y)

I8 10.1.1. #E/ — bOmE 10.1.2 THWEROEZREZ RE: EOFEB M 1IN L THEIEDER C 7317
FELT ROt > 1L /2 /tM-1 >0 vk 3.

I8 10.1.2. #FE/ — FOflE 10.1.3 ZFEHAE X.
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10.2 FAEEN
~
EIE 10.2.1. FED s C\Z LT
I'(s)I(1—s) = snfm‘
S
(1/2) = /x.
\_ J

EERR. W e b s € 212 1 fiotzRi>o ARz O T, #iK (0,1) C R ¢ C THEAZEH T, ik

G — B & D EHUM Y LT85 3 2 L 9h 3.
T(s) 1 s € (0,1) A LTS TERSNTWEDT, EFEUEMICRT L2 EZ 3.

T /oo Us_l
: = dv.
sinms o l1+w
WRADIR. ZHA v =" 1T&D

oo ,s—1 e e} ST
/ Y dv = / ¢ dv
0 1+U — 00 1+6x

BN 7/sinms WCFEL W & IFHEERE 7.1.8 TRL.

B, sc(0,1) LT

EROFIICES 5. s € (0,1) LT

I'(s) = / e ut T Hdu = t/ eVt (wt)* "t dv.
0 0
ZIZTteERIEEBMTHY, u=vt EEBEBLT-. 5L

I'(1—-s)I'(s) = /000 e 5T (s)dt = /Oo et (t /OO e Vi(vt)s! dv) dt

0 0
[e] o] o] 00 oo ,.s—1
= / / et s =1 dudt ) / / et s =1 didy = / Y dv = ,77 .
0 0 0 0 0 1 + v SIn7mTs

RHEOFXTLOMEEL AW, (x) THOOIEFEZZM LD, TIIERBS [ e v 1dt
v*71/(1+0) A (0,00) ETEFZR—HIGEL TV 205 TH 5.

BIEERTRIC s = 1/2 2 THULT(1/2)? = . s € (0,1) THBEDBEBDIELRDOTHED ['(s) bIETH S
5, BIOTRERIE OIS,

EEME (BT 128 k=)

&8 10.2.1. U ToEXERE.

(1) T(1/2+ 2)[(1/2 — 2) = CO;Z (z ¢ Z+1/2).

@) IN/2+ i) = G eR).

(3) D)l = =7 (y €R\{0}).

o
O
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10.3 #ERRRT

EE. Euler DFE Y e R ZRXTEERT 3.
i
= ngr(l)o <;n 10gN> .

FE IR 5 = L AR BES CHBIORE 2 (IR 10.3.1). OIS v = 0.57721566... TH 3.
Weierstrass 12 & 24 ¥ < BEBOEBERREZH[NL LS.

EIH 10.3.1 (Weierstrass DFR). fEED z € CITH LT

1 = z
o T 2
IL'(z) ¢ znl:[1< +n ¢

i 8.2.5 XD AU TH 2 Z L ITHET 5. AHBROELRImESE 5.

EIE 10.3.2 (Gauss DFR). EED z € CITHLT

L lim 2(z+1)---(24+n)
I'(z) n—ooo n!n?

FIE 10.3.1 L FE 10.3.2 B'EHETH S Z L DIEEA. LI FOERDHHES.

z2(z+ 1) (z+n)
nln?

=z(1+2)--- (1 + %) exp(—zlogn)

= 26(1+%+--~+%*log”)z kl:[l<1 + %)eiz/k,

Gauss DFRRFIIUTD XS ICEBNICTRTIENTES.

EIE 10.3.2 O, (EEOEOFH o 10 LT ERE R, BUR U FIEMEA & 47 lim,, 20240
FEEHTDH B L DDh o TV 5, TEOMEFM 2 1T L TERIES.
neN& zeRoITHNL

() = / CEp @ dt, falt) = (1—t/2)"
5B e, N—XEK
I(a)0(8)

B(a, B) = /0 s 1 —s)flds = Tt

Z T

n!
(x+1)--z(x+n)

Yu(x) = n"B(x,n+1) = n®

YD LICHEET 5. 15T limy e yn(z) = D(z) 2REIE L0
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—7,0<t<nT
fat) £ fara(t),  falt) < e (10.3.1)

ThoZ e IHiES CRHEIORE S (ME 10.3.2). X»T

(@) < Ys1 (@), () < / Elemt gt < T(a).
0

R, FHZ limy, oo Yo (z) < T(z). HOPRERZRT 2D, EOFEK cZEEL, nZn>cREIBELT

. n(x) > [t 1 —t/n)mdt &, [0,c] ET—HRIC lim, oo (1 — /)" = e £ 725 (I 10.3.3) T
»o . .
lim v,(z) > lim t" N1 —t/n)"dt = / t* et dt.

-5 Tec— +oo & LT limy, o0 Va(z) > T'(z) HME SN, O
R&IT Legendre (L ¥ ¥ FL) DERARE I AXEMAL LS.
FEIE 10.3.3 (Legendre DFHAR). 2 & 2 +1/2 2 Z<o IKEENRITINI
D(2)D(z+1/2) = /727277 (22).
FEBA. Gauss DFR (EH 10.3.2) 225

nln? nln?2n+l

I(z) = li — i
nln#tl/2gntl

T(z+1/2) = i
(z+1/2) oo (22 + 1)(22+3) - (22 + 2n + 1)

I n2z 2n + 1)1 (2n 4+ 1)?*
I'(2z) = lim nn = lim @+ )@+ 1) :
n—oo 22(22+1)---(22+mn) no02z(2z+1)---(22+2n+1)

B Z2DFERAD S, RIREFXRDELIZTDONT

221 1 9a_q M2FHY/2(n))222n+2 (2n+1)! (2n 4 1)*
ZUTRINGEHY) = i e e 1 22 D) e D)
~ lim ( 2n )22 (n!)222n (2n + 1)!(2n)??
Conooo\2n+1/ (2nl) (Vi +1/(2y/n)) 22(22 4+ 1)+ (22 +n+ 1)

YARLBTE 2. MEARICHET 5 Wallis 08K (F7E 8.2.4)

) (n!)222n -
s e VT

v ERE0 T'(22) 0%k S iE#HIE S NS, O

EEEE (BE: 128 R—2)
%8 10.3.1. Euler DEH v := limy o0 (ZTJLI n~t —log N) 28R T 3 2 & &Rt

R 10.3.2. £%K (10.3.1) 2Rt
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fE 10.3.3. c ZIEOEHK LTS . n—> 00T (1—t/n)"1Fe P 12[0,¢] E—FRIKRT 2 Z & Z2RE.

fE 10.3.4. Gauss DR (FEM 10.3.2) 20 5XD Euler OMERIER R ZEHIT.

I(z) = % ﬁ (1 n %)(1 + 2)71.
n=1

fIRE 10.3.5 ([/+F, HEME 5.1.6]). n 22U EOEEE L, 2e CZ 2,2+ 1/n,....,2+ (n—1)/nH Z<o
WKEENRVWHD LT 5. Stirling DA

n!
lim ——— =
n— 00 \/ﬂnn+1/2e—n

¥ Gauss DFERR (EH 10.3.2) 7 HROER R ELT.

D()T(z+1/n)---T(z+ (n—1)/n) = (2m) "~ D/2p=n=H1/2] ().

104 LR—+REE

LAR— FRIRE 10 (% 137 R—=2). XF a LIFAER n T L

(@ =1 a1

eEL a,B,7y€C, y#£0,-1,-2,... I L Gauss DEBBEAIRE F(2) = F(a,B;7;2) R TED 5.

L > (O‘)n(ﬂ)n n
T = 2w,

n=0
(1) F(z) DILHR¥EEERD k.
(2) @, 8,7 € Rag, v > 850D 2z A (1) TRDFUHAELRIC B 2B E T ROER 2R
P(,Y) /1 B—1 —B—1 —a
Fi2) = ==—5="— | t 1—¢t)7 1 — zt) " dt.
B =r@re-m ) ©OTTT A
(3) @, 8,7 € Roo 222y > § DHAW, F(z) 21 C\ [1, 00) LISHTHEHES NS Z &2t
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11 ¥—2FE#

SHEDMNEE [SS, Chapter 6 §2, Chapter 7 §1] IZEDWTE — XBEZHKS .

11.1 FEAHE R

EE. s € Ry XL Riemann O — R ((s) 2 RXROMETERET 5.

el 11.1.1. #E C(s) 13FEIR Re(s) > 1 TIGR L, COMERTIERIBEEED 5.

FERR. s = o+ir LEHEEBICHTNE | =00 REELD 0> 1467455 > 0BT > n 170
BICR T 2005, #88 ((s) 13 Re(s) > 14+ 0 TRRINKT 2. o T Re(s) > 1 TIEHIBEZED 5. O

Z DHEIEID HENZ ((s) O TDH 5.

[iﬂlLLz(@Mi@i@ﬁ@ﬂ%ﬁﬁﬁﬁ%ﬁéﬁq%@@@s:l@&ﬁ%b,%%@f%é

C(s) DIEMHAEOTTERIEGED H 2205, 2 2 TRROMEERZHWL TEEZMHENT 5.

NG

EIHE 11.1.3 (Riemann ¥ — X B O BEEERN).
£(s) = 7T (s/2)¢(s)
d Re(s) > 1 TIEAIT® b, C LoRMABEEICiER SN 5. EfiiishbDids=0t s=1
WK INMOMERS, XHIMERD s € C It LROBERER 273,
£(s) = €1 —s).
((s) TEWHZ Y

s) — Fs—l/zr((l —5)/2) s
(s) T <o)

_ J
REECEE R OREIAE R D EIFTICE LT, Seic e 11.1.2 ZFEHT 5.

EIE 11.1.2 OFEA. {(s) ZHWT
5/2 &(s)

['(s/2)
LRBDT, THH((s) DR 52 5. EH 10.1.4 & 1/T(s/2) 3BT s =0,-2,—4,... DA
WWHMIE R ZRD. XoTE(s) D 1D s =01 1/T(s/2) DEHRLITBHELDV, s =1 DAEPKS. D
FD((s)1Fs=1DARIHERD. O

((s) =
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11.2 T—XEHRcB%FX DA
¥ — X OBER (EHE 11.1.3) OFFHO%EfHE LT

EE. FERIINT 27— 2B I(t) ZRTERT .

—RICRT 20T I(t) PERERFOZ L ICHERET 2. 7 — X ROBEBER 2 5.

8 11.2.1. t # 0 Dl
() = t729(1/t).
Z O Fourier 2% ffi o CAFIAT % 2. HEMEESEE &,
W 11.2.1 25 XOMED (1) DMES .

8 11.2.2. 7— 2B I(t) B L TUTHABILT 5.
(1) % C R BEFELT, t 0D = I(t) < Ct~ /2
(2) % C' €Roo BFEL T, t > 176 9(t) < C'e ™.

B (2) 36> 1Ty, e ™ <Y, e ™ < Clem™ LIBT3 2 L 2 bhES.

i 11.2.1 EROFERIY — XEBOBEBERDOFEHOHIC 3.

IR 11.2.3. &(s) = 7 %/2T'(s/2)¢(s) 122WT, Re(s) > 1 %25

agzl/ w21 () — 1) du.
2 0
- OEER R T, Sl B RO R (5 5

EE 11.1.3 OFEA. Y(u) = (V(u) —1)/2 255, @ 11.2.1 &b
1 1
— L2 =
Re(s) > 1 2fRELT, EH 11.2.3 ¥ ZOBKERNEHVWE &
€)= [ w ot
0

1 e
= / w2 (u) du—|—/ w271 (u) du
0 1

1 . 1 1 e} ’
= / w1 (U_l/gw(l/u) + ul/z 2) du +/ Ué/Q_lQ/’(u) du
0 u

1

1 1 o
_ 4 +/ (u—s/2—1/2 +us/2—1> b(w) du.

s—1 s 1

R 11.2.2 XD 9(u) 1F u — oo THREBEIRINIRE S 2 DT, AAOHEMNIEEBREED S, ZhTE(s) D
s=0% s=11CDA 1 NOMmEROFHABEBICENERIND Z B3 gh o7z, $72ZDRRTs— 1—5

YLTHZDhLRVDTE(l—s) =E(s) TH 3.

O
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STEM 1123 DitHZ L & 5. i@z —oHET 2.

878 11.2.4. n € Z>o, Re(s) > 1 %5
/ e—‘n-nZuus/Q—l du = 71_—5/21—\(8/2)”—5.
0
SERR. u = t/(mn?) L EBEHT 3 L EADEDIEIRD X512k o T, HYvBBOER L Y EmEF5.

(7‘(”/12)75/2/ eftts/Zfl dt.
0

O
EIE 11.2.3 QIR A2 SFE TS, J(u) DERELD
79(”) -1 = —mn’u
S M
n=1
W 11.2.2 XY OIEFRESTE T, BICHE 1124 25 RO X3 1ko T —HT 5.
%/ us/2—1 (19(11) _ 1) du = Z/ us/2—1€—ﬂ-n2u — 77_8/21_‘(8/2)271_8
0 n=170 n=1
O

EEME (BE 120 R—)

LURCIEME 11.2.1 (F— X BEROBBER) 2iHT 5.
EH. FHOEE R ZEUHMES LTERIN TV 2 WEMEMEL £ 12 L, Z O Fourier 2 f % (I
HHIUP) ROBINC & > TEHT .

fie) = [ sweran,

E&E 11.2.5. a € Ry ITH L, RO Mzl K f 0RE%2 §F, £ HHL.
(i) fI3KFEHR S, :={z € C||Im(a)| < a} LDOIERIFIETH 3.
(i) EMAER ) DIFELTAEED 2 =x +iy € S, WL f(2) < A/(1+ 2?).
£/2FERTEDS.
§= U %

a€R~
%8 11.2.1 ([SS, Chap. 4 Theorem 2.1]). RO FREFIEEZFEATRE: a € Rog 222 f € Fo K5I,
0<b<aZBEREDOEBOICNLDZEM B c Ry BHFELT, € RICHNLT

(€)] < Be 2l

(1) b=0D%HE% (FETOAZHWT) ~E.
(2) 0<b<a?D&>00%E%, M 11.2.1 O X5 BN C TOERMY [, f(2)e ™ dz 25X 3
Z TRt
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—R 0 R

C
—R—1b R—1b

11.2.1 [ 11.2.1 (2) ofia% C

(3) 0<b<ahD¢é<0DHEERE.

I8 11.2.2 (Poisson fIAT [SS, Chap. 4 Theorem 2.3]). fEED f € FIZX LT

Yo fm) = Y )

DALT 5 2%, ROFIETRE.
(1) feFa EIEL,0<b<aR2EBbZEETS. N ZEOEKL LT, X 11.2.2 © X5 3BT
Oy ET f(2)/(e2™ — 1) 2RO T2 2 ick D, RO%ERXERE.

N
f(2)
(2) Ly := (—00 — ib,00 —ib), Lg := (—00 + ib,00 + ib) £ T 3. ROFX 2 ~E.

S ) =/ 2f(>_1d_/L2f<)_1d

n=-—oo Ly

(3) Ly ET1/(e2m% — 1) = 20 e72mnz [y 1T 1/(e2m% — 1) = — Y220 e 272 L 123 2 L ICHEE
LT, Mo SR e RE.

~N—1+ib N+21+ib
N P o, . . . . N+1
N
1 - 1 .
-N—35—ib N+ 35 —ib

11.2.2 R 11.2.2 (1) oD C

9% 11.2.3. f(z)=e ™ ¥ 5.
(1) feF 2Rie.
(2) f) =™ ¥ip ¥, D% f 1% Fourier M TRETH S L & RE.
(3) Poisson FIAZ (B 11.2.2) 2 5%R 9(t) = t~1/29(1/t) ZRE.
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11.3 #ERBERT

X — X ((s) ERDIERERTZHD. s € Zog DFAEE Euler EELLZDDRDOT, D seCD
BETH Euler OERBLAR 2 HIZN 5.

FEI 11.3.1. Re(s) > 1 ITBWVT

HLED p 32 TOEREES.

LRI ERBO RO —BEl2#-oTTE 2. FHIIHEMEY 55,

Euler OERIENKA 5, FHZ Re(s) > 1 T ((s) BFREFLBLVWI AT 5. ((s) DFREFITONT
X, BEBER» RO TERIEHNTE 3.
EIE 11.3.2. 0 < Re(s) < 1 DHIEEICH 3 ((s) DFEMIZ s = —2,—4,—6,... TH 5.
FERR. ¥ — & BAB O BEREE X

T 9)/2)

T <0 9)

((s) =

DENEEZL B L, Re(s) < 0 DHE
e ((1—5)IZRe(l—5s)>1XDFEAEFL.
o T((1—5)/2) b Re(l —5) > 1 & D EmREHZL
o 1/T(s/2) & s=—2,—4,—6,... \CHMBLLHD.
Re(s) > 0 oG A L &b THMZE. O

IV LEELED D L, ROTIRVFEHATE 2.
E*E 11.3.3 (|55, Chapter 7, Theorem 1.2]). Re(s) =1 k2 ((s) DFRIIFEL L.

Y- ZBBEREBOTFECEE 2 KIS 2B TH 5. ZHd Euler OMEREAR (EH 11.3.1) 2525 T
LM TE 2. RODOHULFHEEZRRNTEL &
o REFEE, oF D HERIM 2R T n(x) .= #{z LLFORE } DWuaZED

7(x)

R~ log 7 (x — 0)

L7252 EER 11.3.3 [IEHETH 5. |55, Chapter 7 §2] ZSME k.
e Riemann F8: £ — X ((s) D 0 < Re(s) < 1 ITBIT 2FAUE Re(s) = 1/2 LICOAFET 5.

AR HWVIRTIEIXROERZ EHOFAZ L R— PEE LTHET 2 TETLRD, /b M EL#LT
ELZ2DTCHEILES. 20720, ZOHOLKR— MEEIZELTT.

FEIH (Fourier ¥ZH#: [S5S, Chap. 4 Theorem 2.2]). & 11.2.5 TEDMEBZEM §i1coWT, feF
r € RICHLRDERDHKILT 5. .
fo) = [ Foemsa
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12 F8FIR8EL 1

Z0a] ¥ XA CHFIBIEOE LS . [SS, Chapter 9 §1] % [, §5.2] 2 B4 X.

12.1 Z—EFHAEM
EE. wi,w % 0 THRVWEENTH>Tw fwr ¢ RZMZT DL T 5. C _EOBEHABEE f X
flz+2w1) = f(2),  f(z+2w2) = f(2)
B CEFR I 2 BHAUD) BT 2, B 2w, 2w, O EEEBREM (doubly-periodic function) ¥ IF
B, EREIECC R EJE IR #EPIRBEK (elliptic function) ¥ FRA.
LUF, ZEAMIBIR L 5 - 72 5 2w, , 2w, O —EEMBRO L £ 5 3.
EH. “EENBE f OFBETF (period lattice) Q ¥ I T D C OFHEEDZ L TH .
Q= 2w Z + 2w Z = {2mw; + 2nws | myn € Z} C C.

AE. (1) AMOER» LA T QOEEOR w IZ2WVT f(z+w) = f(2).
(2) FIST Q1 (IMACBELT) C o2 EETH D, F/2 C OB 22MTH 5. 1T (lattice) &\

SBEEIZOZOOWEENMLZD D.

EE. [ 2 HANREKRE 2. HRFEHLEOFTUIBEONETH > TU T S 2z d 0% f O&
A (fundamental region) & FEX.

(i) 5 29 € COMFEEL T, WUTHMD 20, 20 + 2w1, 20 + 2wy + 2wa, 20 + 2wy EFIT 5.

(ii) JA Fic f ORAE L.

12.1.1 A HARI S o FAR T

FEMBROMERIEE LV L XSEbN 2D, ZOHBD—2F, EARNZMEE LR TH O 2Tk
216 TH5. Bl

4 B N
EIE 12.1.1. f 2 EHEMRERE 5.

(1) =D DOEARFHOHICH % f OMDOBUTHRRE.

(2) f2MEFRNC 0 THRIFIUE, —2OEAREROHICH 5 f OBEROBSARRE.
(3) =D DEAEROFICH 3 f OMTOHEBOMAZ 0.
(4)

L 4) FARSERANCHE 75\ £ 138 (FERICEIT 3 Liouville DEE). )
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SEBH. (1) Bolzano-Weierstrass OEH, BB (R™ W) ARRINEICRER 252 Hi> 2 L 06, & UMERR{E
DREAFEATIR D PIIFAETAUIMRSA D NI 5. L LZAUIANI L TCORWRERSETH D, f
DHEREBTHE L e FET 5.

(2) 1/f(2) 12 (1) ZBAFHUT X,
(3) BEATIHDIERE t,t + 2w, t + 2wy + wa,t + 2wy £ T 5. ZOIEFTIEAMLKFEIE D ICH 3 & RE
L THEDZR . C ZEAREID 6 TE £ 5 RIFFHE D O &3 2. HBORMITHEEEHD 5

1 t+2w1 t+2w1+2w2 t+2wo t
2m c o 12w 42w 42ws S t42w0

t+2w1 t+2wo
1 1

=5 (f(z) = f(z+2w2)) dz — o — (f(2) = f(z+2w1)) dz

2wt J, 21t J,
=0-0=0.

(4) EEARTEIR D N CTHZ R R THUE f(2) 1E D OFETHRITNZDT, |f(2)| 3HERA%KESE D F#
ft. XoT|f(2)| BRKEZES, FRCER. 7258 C LT |f(2)| 3ERLZL»S, (BERICET )
Liouville DEF X D f(2) I ZEH.

U

R 12.1.2. MBI f & c e ClZoWT, BAHBRND f(z2) = c DOEBEAL DML c 12X 5720,
FERHD 7D I E RS 5.

B 12.1.3. C 2EETH LOBMEIEL L, D 2 Z20MHL 5. HL C ORI D »EMCH
L5830 (DEDEQMEMT) LT3, f% D FOEREKYE L, o % D FEREOBE% S 2h LUt
FERIGESE 55, %72 013 C LERITHOBAD bRV ERET 5. cOL

1 ¢'(z)
o | T oy = > orif(a) = sif(b;)

c i>1 i>1

k5. HL o ® D TOELE a1,a2,... &L, TNODOEEEE r,ra,... 2 L7z 720 D D TOM%
bl,bg,... & L, %ﬂ%@ﬁj‘%{% 51,82,... eL7.
ZOMEOEHIZEEMEE 5 5.

B8 12.1.2 OIFR. g RHHAH C Fr ZONITERRRRY U, B2 O FRapHime b e 5.
W 12,13 (53 W RAOKH 7.2.1) 25

L [9@)  (muommErRn e E) — (HOMHOBA).

2mi Jo g(2)
Frz g(z) = f(z) — ¢, C 2 BEARHEBOR 32528 T

= (f(2) = c DFRDOMEE) — (f(2) DD DFEAD).
2i f — c

LU f(z) GBS, f(2+2w1) = f(z+ 2w2) = f(2) BET f/(z+2w1) = f'(z + 2ws) = f'(2)
BRI 5. I 12.1.1 (3) L AMOMRICE D ZOMHH 01055 2 LHHD 2 0

EE. BB fI2OWT, f(2) = c DERFERNTORDERE [ O (order) & IEA.
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il 12.1.2 Te=0 25X, BHEROMEBIIEROBEEELAD R FEL W e 9D, m
DAY &, IO BOBM T D2 Z B 0h 5.

[Eﬂ 12.1.4. HBHBEEONELT 2 DLE. }

SERA. N 1 OABMBEIED B UL Z I EAREIBPNCAE 1 oz —ofh, ZO-ENX 0 TiEkhwv. 2z
EH 12,11 (3), X D EBOBMN 0 B ZLICFET 5. O

Z DEHD S i b MBI 2 WML 0o D, RO _FEEPEZ 5N 5.
o FARREBICNIEL 2 DftiE —DFfO b D.
o FARFEIBICHIEL 1 OfiE —DFio b .
ROBENHITEAT % Weierstrass DR—BEHUIFTEDHITH 5.

RLRIE (85 130 R—)

RRE 12.1.1. f&E 12.1.3 ZiEHE X.

I 12.1.2. [ & g ZFEMBEBE 5. ITOFREZAME XK.
(1) FR M E 2D T—HITE, EM c BFELT g =cf.
(2) MY Laurent BHID EEFEA—H TR, EM c BFELTg=f+ec

12.2  Weierstrass D R—E#

w,w2 1Z 0 THRVWERET In(we/wi) >0 5 5. £ Z;nn T (m,n) € Z2\{(0,0)} b2 MELRT.
\

EE. B 0(2) = p(z|wy, we) EUFTERT S (p13 [—) LFHEATT).

1 / 1 1
p(z) = = + ;L <(2 —2mwy — 2nws)?  (2mw; + 2nw2)2> .

D7D Q= 2mwy + 2nwe EBFHE p(2) =272 + Z:nn((z — Q)2 =02 ETS.

m,n

N J
Q| DA ARE VLS m,n B LTI p(z) DFNCBAN S BINE O(|Qn| ). ZHh & FIZHEK
0(2) DR BT 2 1B LTl —BRIORT 3 2 039 5 (HOSRIE 12.2.1 B). ko> Tl p 13
Clz=0Qu, ZBBOTEATHZ. Z2LT Qpp % 2 HOMITHD.
O DB THZ L BRES. ZDRDIC o DWMAEEZ . o 3 HICRIECTE ¥ 2 BRI
HOEAMAATET, S, =20 Y0 vy

n=—oo

p’(z) = =2 Z(z - Qm,n)_s-

ROMEDFEINIFHE L T 5.

RE 12.2.1. B o ICOWTLU RIS 5.
(1) " 1FFBE, o W EEEEL. (2) o' (242w1) = P’ (24+2w2) = @/ (2). (3) p(2+2w1) = p(2+2ws) = p(2).
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RERDOFRE o PPN DRREZRT-2N en b

[EEE 12.2.2. 9(2) 1F 2wy, 2ws ZEIAE T2 2 M OFEMREK. p(2) % Weierstrass DR—8E & FEX. ]

EEME (RE: 130R—Y)

f9%E 12.2.1. —EfHIK

’ 1 1
Z ((z — 2mwy — 2nwy)?  (2mwy + 2nw2)2) '

m,n

DD 2 BT 2 1B L THE —RRIDCR§ 2 Z & 2D &

fIRE 12.2.2. fiiid 12.2.1 Z/RE.

123 R—EBHE-ITHDHER
p(2) =2 21@ Y, (2= Qmn) 2 —Q52) EFLVWI DS 2 =0 DD TEAIR 025, E 74l
1221 KO BEBTH 3. 2 =0 TOEEIREDOEL S 0. €5 TLLTFD X 51Z Taylor JERTE 5.

_ 1 1
p(z)—z 2 = %9222 + 2—893z4 + 0(26)

ROMEIIHEFEL §5.

##RE 12.3.1. ,
/
g2 = 60> Q4 gy =140> Q5.
IR HLTORMZG5.

_ 1 1 B 1 1
p(z) = 272+ %9222 + %9324 +0(%), ¢'(z) = -2+ Egzz + ?9333 +0(z).

ROME S HEHEE T 5.
#HE 12.3.2. XROER 2R k.
0% (2) — 49%(2) + g20(2) + g5 = O(z2).

o THIBL 0 (2) — 493 (2) + g29(2) + g3 B 2 = 0 CBWTIERITH 3. o M2 5 Z 0B
HHAEMBERT, 2 =0 LANIE T Q KB L CERARME 2 = Q. THEAITHZ. —HT p(2) DEHRDP S F
72 Z OO Qpp ICLDH D 2700, DX D o%(2) — 49°(2) + g20(2) + g3 1% i T T JE
BETH2. 5™ 12.1.1 (4) 25 ZOBBIIERTH S, 2 =0 TOMEIZ 02 HEED z € ClZOoW
T °(2) —40%(2) + gop(2) + g3 =0 £ 5. LIEED

EIE 12.3.3. Weierstrass DR —BEEIIROM D HER 2T,

/ /
0%(2) = 40°(2) — gop(2) — g3, g2 == 60D Ot g3 = 140> Q6
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T go, 93 ECHEZ BN LT, B y(2) BT 2 ROWIHFEXEHEZ 5.
(v (2))* = 49°(2) — g2y(2) — g3. (12.3.1)
Z % Weierstrass DA HIER L L.

W 12.3.4. L g =060), 0.0 g5 =140 Q6 r#FEFIUL, ZOMHHEADOBILITO LS

ZEIFB.
y(2) = pz + alwi,we) (o IZFEDER)

BERR. v = p(u) Zii7eF u MEED y € CRDOWTHIET 5. Zhd b y(z) = p(u) Zifi7z TRE v = u(2)
DEED. y D7z ITMA RS (du/dz)> =1 2BONZDTu=+z+a EFIF 2. p(z) HEBEEAK
DTy=p(fz+a)=pzta) tRD, ta%k « KTEZRET I THAHEONS. O

Weierstrass DD ABRRDIEHE LT, R—BEROIMEEHE2EZ 5.

EIE 12.3.5 (R—PBIDINEEH). u+v+w=07%5

pu)  '(u)
pv) ¢'(v) 1} =0
pw) @ (w) 1

SERA. u,v € C\Q 2 LT A, BIZHT2ROHELHFEAEEZ 3.
o' (u) = Ap(u)+ B, ¢'(v) = Ap(v)+ B (12.3.2)

ZOHERIT p(u) # pv) 8D A BE—RITRET 2. 2D uz v (mod Q) 2dH A, BDIRES (ZOD
Eo3EEME 1234 £ 35%). N u,v 3 Z0&AZ#IZLTWEbDE L, A, B % Lo THIEL %
DT 5. JITBIR

f(z) = ¢'(2) — Ap(z) — B

2FEZ 5. ZOBBUIEEET Q OFR Q. 2 3MOME L THROBABMBTH 5. o Tl 12.1.2 X
D Z OBBIIEAEMNICEREZADT 3 OOFHERHD. ZOFEME a1,a2,a3 LEL.

CZTHIRE 1213 2, fEEGEZTVS f, o(2) = 2z, C ZEAREHROE L L TEHT 3. HL C 3AEAMK
F QD= Q. OAENLICEL DD T 5. AAOEMNIMHE 12.1.3 OFEHE R UHERT 012K 5DT

0=a+ax+as—30,,.

DFEDa;+ayzt+az € QR hb. BEEDILEZDOE(=uvRead»3DT, Kb—o% w & T
w=-—u—v (mod Q). XoT—u—vHEIERTHS. DFD

o' (—u—v) = Ap(—u —v) + B.

ht (12.3.2) hofmnsEonsd. O

EEME (BRE: 130 R—2)

BIRE 12.3.1. po(z) — 2 2=3 (2= Qnn) 2 —Q.2,) 2 OH# 12.3.1, 12.3.2 21T,
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RIRE 12.3.2. g2,g3 € C 2T 2. ROBEITEES ( DB 2 2E X 5.
2(¢) = / (4t3 — got — gg)fl/th.
¢
HUAEDERIE 413 — got — g3 DERE X IZ2H5DL T 5. BT wy,wy € C\ {0} Tlm(wz/w1) >0tk 2D
DDBFIEL T, Q1= 2mwy + 2nwe LIEEET 2 &

!/ /
g2 = 60> Q4. g5 =140> Q.5

CEFBRET S, O, YR k€ ZHAFELT, B 2 3REMET L BRE.
¢ = p(z+ Qe lwr,w2).
RRE 12.3.3. i 1232 Tgo=4,903 =0 L L7=ROBEDEEZ 5.

2(¢) = /:0(4t3 — 4t%)712q.

ZOKEC=1/sin’(z+a) L HEIFB L E2RE. BBIOHEE, g2 =60, 00, 95 =140 Q6
D wi,wr B THIE 12.3.2 OmEZEAT 2 2B TERWEAROTHERET S Z k.

RIRE 12.3.4. EM 12.3.5 OFFIT, u # v (mod Q) OB EFE AR (12.3.2) 5 A, B 2 —BICHRET
5w k.

124 LR—+REE

LAR—FEE 11 (R—BEROIETEDORIR L FEAR, BE: 138 X—). FEHIKETF Q O Weierstrass D
R— p(2) TOVWTEZ 3.

(1) p(x) BXROMEEEZH/2 32 %, FIE (1)-(iii) 12> THFAE X.
L (¢ (z) = ¢'(w)
+ — (¥ AT
ote ) = 3 (5=

(i) B 12.3.5 OFHDFE u,v, A, B 23, B
f(2) = ¢°(2) — (Ap(2) + B)?

Dz =u,v,—u—v ZHERIFOZ L ERE.
(i) Weierstrass D712 HWT f RO X5 ICHZEE S 2 & 2HfEadE X.

f(2) = 49°(2) = A0%(2) — (2AB + g2)p(2) — (B® + g3)

(iii) BUEE D 3XRR 428 — A222 — (2AB+g2)Z— (B2 +g3) = 0 B8 Z = p(u), p(v), p(—u—v) =
o(u+v) BHOZEBSh o7 B LR FROBIED S

) —p(2) — p(w). (12.4.1)

2
olu) + p(0) + plutv) = o

A Of%# R (12.3.2) 25RO TRAL T, Mz .
(2) (12.4.1) DMRZE > T, 22 ¢ Q BRORDFEADRILT 2 Z & 2.

o2s) = 5 (& (())) ~ 2p(2).
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13 F5FIRg%k 2

HiE & [FfR, wi,we € C\ {0} 1F Im(wa/wy) >0 Z2ALTHDL L, 2w ¥ 2ws & FIEIZHED Welerstrass
DR—BZ p(2) &L

13.1 R—EHOFEHATODIE

EIE 13.1.1. w3 = —wy —wy EBE, Fleji=p(w,) (j=1,2,3) LEDD. TOK e; FIHEWITERD,

K7RD 3 KITEXDHTDH 2.
4t3 7g2t — g3 = 0.

. o (2) BRI TH D L85 o/ (w1) = —p/ (1) = —¢/ (w1 — 1) = —p/(w1). FHOHED 5
P (w1) = ' (w2) = ¢'(w3) = 0.

O (2) 13 Q DEH Q. & 3MOMUCFEFOMEMBEEZ DT, @8 12.1.2 XD o (2) IFEAREHAIC 3 DDFER
ZFD. XoTz=wi,we,ws (mod Q) &R2M 2z THERAIIRLEINS.

R p(2) —e1 BEZS. p'(w1) =0&D 2z =w BZOBEED 2 MU LEDERTHS. p(z) 13
AR D U EFE7272 00T, @l 12.1.2 XD ZOBEBDEFERIF 2 = w; (mod Q) TR SN 3.
p(z) —ea, p(z) — ez DERBEMR. 0D e1 # eg # e3 DED.

E72 o(2) DM TWO TR 07 (2) = 49%(2) — gap(2) — g3 BB e FEAS 4P — got — g5 = 0 DIRTH %
CEREBIRES. O

LEDIET [2hpS 61 # en # e3 BHES | DEAB XU Tey A A3 — got — g3 = 0 DIRTH S 2 L 13
EHICHES | OEW/MIEERE L T 5.

\|
/.

ert+extes =0, erex+esesteser = —ga/4, ereses =gs/4.

BEEME (BE 132 R—Y)

RIRE 13.1.1. EH 14.1.1 DFEAT NZOb B e # en # e3 DD | DEBDB XU Te; ZDS 43 — got — g3 = 0
DIFTH 5 Z LIFEBIINES | OFTZFHE &.

I8 13.1.2. IFOFERZRE.

p(wi/2) = e1 = ((e1 — e2)(er —e3))"/?,

(w1 /2 +wo) = e1 F ((er — e2)(er — e3))?,
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13.2 Weierstrass DY T —2 B > TEK

EE. B ((z) 2, ROMEZIZTHELTEDD.

dfz(f) = —p(2), lm(((x)-27") = 0.

Riemann O¥ — X XF13 272012, Z DRAEE Weierstrass OV T — X8 ¥ FE.

BE. ((2) 3RO LS 1 FIHET 5.

1 / 1 1 z
() =+Y (Z_Q +Qm’n+%n).

m,n
m,n ’

SERA. p(z) — 272 & (ERLSND) Qp, n DIEFEZ S E VR LTINS 25 ST TE T

z A 1 1
g(z)fz*:—/o (@(2)7272)@:*2/0 <z—an+an+QQZ )dz'

OO DEFERNZIF 5. O

. ((2) 13 z 0ETRIEL

YV x— XBR DM O,y TOMEI 172705, FEHBIRICIE R DRV, LA LRD &S REHZ RS,

@ 13.2.1 (VI —RBROERBMY). 1, =((w;) (=1,2) LEDBL

C(z+2wy) = ((2)+2n; (j=12).

SEBA. (2 +2w1) = p(2) 2D LT C(z +2w1) = ((2) +c. BL ci3ERER. 2 = —w1 ZRALT((2)
PEMECH S L EFVS Y ¢ = 2 BHDB. ws 12T bIFKE 0

HEJE Bz 0 (3P w, & ROBEGRERD.

FE 13.2.2 (Legendre BfZR).
Mmws — Nowy = /2.

SERR. EATIH DS RIEHE D OF & 213 7 /0 8 C TOMD [, ((2)dz 2E X 5. ((2) FEARER
1 OMERD 2 DEBIE 1 200, BEEHD S [ ((2)dz =2mi. = CHDZ2ERT S L

/CC(z)dz

t+2w1 t+2wo
[ (C(2) — (= + 2w)) dz — / (C(2) — (= + 2w)) d

t+2wq t+2wo
= —2772/ dz+2n1/ dz.
t t

D ot/ o, O
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Ry < EAL LS.

T, B o 2RO _ZHEEHEETDHIDOE L TER L, Weierstrass D> J B L X,

d
4 Logo(z) = ¢(z), 1w 7 — 1

ROMEDFEIZEHERE L T 5.

78 13.2.3. ¥~ o B L TUTIARILT 5.
(1) XOMRMERAHS. HL [T, & (m,n) € Z2\ {(0,0)} b7 5 HELT.

/ z z 22
a(z)zH{(lQ >exp(Q+2m)}.

m,n

(2) 0(2) & Qo & 1NOERET2HEBTH 3.

Y = — X AR > 7 < B HE SR 2 R o,

FIE 13.2.4 (Weierstrass DU TR OIEFRMYE).

o(z +2w;) = =21 EHg(2) (j=1,2).

FEBA. @i 13.2.1 D (2 + 2w1) = ((2) + 2m1 ZRT LT o(z + 2wy1) = ce®M?0(2). 2Tz = —w; 21RA
Lo(—wi) =—0o(w) ZAHVS L o(wy) = —ce ?M@ig(wy) &Y, AER c 25 —e*mer 253k b, O

ZZETHNTERZBE p(2), ((2), 0(2) & Weierstrass DB L fafich s, Zhs MG s 2 =4/
BAAHEBEE D2 LT LSICR 5.

Weierstrass DB p(2) ¢(2) o(z)
ES[ESa p=—C (=do'/o
oM 2 i 1 iR 1 738
B EEE2 AR AT RERL
=% 1/sin?(z) cot(z) sin(z)
ESBLELESp 1/22 1/z 2

#*13.2.1 HH - =f - BHEK

Weierstrass OBBE W TEEOHEMBEBMR R TE 2. R—EREHWAERREBNMLELS.

fhRE 13.2.5. MBI OEBI T H 2 EEOEERE o(2) BRI CAMZED p(z) OAHATHEIT 2. &
D BARINCIRN B ¥, o(2) DBEHEDF tay,. .., ta, CHDOFH| £by,...,£b, BEOER c € CHEFEEL T

_ 11 92) = elar)
#@ =l 0o —06)
ERR. (EEOEARFER D it LT DN ({+ay,...,xa,} +Q) 25 D NOBEEHAADBEREEL —HT D LD

T 0 RS, WIS b 25 EMB &, B p(2) L[], S0 i3 MA R RIS 2 6 (R

r=1 p(z)—p(by

#1ZBE9 %) Liouville DEH K D ER. ZOEHZ c e FiuI K. O
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[EEE 13.2.6 (R—BBUCL B RTR). EEOFHBIEBIIFE CEABZED p(2) & ¢/(2) @ﬁﬁﬁf%bm.]

SR, (R OB f(2) 1IKDWT f(2) + f(—2) I O BEEROT, LomE 13.2.5 2548
K Ri(2) 3BT f(2) + f(—2) = 2R1(p(2)). F7= (f(2) — f(=2))/¢ () BFEFIBIE D MHBIRIR DT
DEIL Ry(2) 3BT (f(2) — F(=2))/9'(2) = 2Ra(p(2)). 5T f(2) FRD & 3128 5.

f(z) = Ri(p(2) + ¢'(2) Ra(p(2)).

ey = — ZBRP S < BE VT HEEOBMHBER 2 KT e T 5. HEMEEZSHE L.

EEME (BE 132 R—-Y)
fRE 13.2.1. fli& 13.2.3 ZFFHHE &.

I 13.2.2 (VI—RERICELBIRT). f(2) ZHY 2w, 2w, DEMABEKE T2, EAEPNOMHZ
ai,...,an £ L, % a; TO Laurent BB %

f(z) = _ Gk 4+t Ch,1 + (TERIERT)

(z —ag)™* z—ay

eHEL. ZOKRDHBEER c € CHFHELT, f(2) 1& Weierstrass ® ( EHOWTRO LS IcREZ %
R

Tk

C}c £ (2 —ay).

= C+Z

k=1s=1

fIRE 13.2.3 (U YERUCELBRTR). f(2) 2R 2w, 2w, DML T5. HARBRHNOBER»EEY
ADTay,...,ap T 5.
(1) f OWDEDES {b1,...,bn} THoT, (FEOMIIMNDD b; & AT 201 Z + 2w Z ZHEL LT
BRETHD, BT ar+ - +ay =by +-- + b, L5RDEIROOBEHET 5 2L BRit.
(2) H2ER c € CHEFIEL T, ROFXDHIT 5 Z & 2nt.
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13.3 1&Mf&ES

EE 13.3.1. 4 XK f(2) = apx* + da123 + 6a22? + dazzr + ay FEREFLZBRNSDETE. 20 % f(z) D
e L, FAROYKDOED

z= / F) 2t
Z#EZ5L. L
g 1= agay — 4a1as + 3a3, g3 = apazay + 2aiaza3 — as — aoag —alay
RIS LTz p(2) DTFHET 2756, & #RD X 512 p(z) OHBEMKTRE 2.

[l@o)

4p(2) — f"(0)/6

FEEA. —HRETEZ AN L TR 2. HE L E 3B E e 5 5.
f(t) t= o T Taylor Esﬁ LT{%& Ao, . ,Ag %

xr = x9+

f(t) = 4A3(t — 1‘0) + GAQ(t — .170)2 + 44, (t - 1‘0)3 + Ao(t — LE0)4 (1331)

eBL.ri=(t—x) L, E=(x—z0)"t T DL
z= / (44373 4+ 6 A% + 4A T + Ag) ™ 2dr. (13.3.2)
3

REED A3 A0 THBILWCHEELT, 7= A3 (0 — Ag/2), £ = A7 (s — Ag)2) L EBWEMT B L

—1/2

z= / (40® — (3A3 — 4A1A3)0 — (241 A2 A5 — AS — AgA3)) ' “do. (13.3.3)

ZZTROHN (13.3.4) WHEET 2 &, MEIOME 12.3.2 OFEEMPHZ T s = p(2) BoD 5.
3A§ - 4A1A3 = g2, 2A1A2A3 - Ag - A()Ag = g3 (1334)

BIRIC 1 = 20 + As/(s — As)2) TEMETRICRT LASHEES. O

HEME (BT 132 k=)

RIRE 13.3.1. & 13.3.1 OFFATHEIE LMo 2/ 2. Frc
(1) %= (13.3.2) 2D .
(2) %X (13.3.3) DD XK.
(3) X (13.3.1) D A; iZ% a; ETHEZRL, FRX (13.34) 2iEH»D K.
(4) BefedD TEBZITTCRT LMz R 251 OO0 ZiHE»D K.
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14 RIEORE
1 ERxMS
1.1 EEBTE (& s R—Y)

FIRE 1.1.1. FFBAMAMRICOVT. 2 € CRUreRag 253, FED w € D(z,7) KXMLT, [z —w| <r T

HBZLWCEETDE, D(w,r — |z —w|) C D(z,7) Y we D(z,7)°. £oT D(z,r) IZBHES.
KPR OWT. 2z 2 r i3 EeABE 55, 80O we D(z,r) KHLT, lw—1z2>r THoI LT

HET2Y, D(w,jw—z—r)C D(zr) &b we (D(z,r))°. XoT D(zr) ZHEAT, W3 L

D(z,r) FH%ES.

MIRE 1.1.2. FESTLEHAEATH R,

FTHEGTHRNZI2IZOVWT. R\QCC\Q DIEED A, 2 W IEOEHEM » c R 25 &, {TED
r € Rog WCDWTHIMR D(z,r) C CI3EHEE ST, EE, AEEOMEED SHXME (2,2 +7r) CREH
ZHEEE ¢ #B0HS, g€ D(x,r) €55, D% D(z,r) ¢ C\QTHh, E# LD C\Q ZHESTIE
VAN

RICHAEETROVIEIZDOWVT. (C\Q)*=Q C CHHESTRVWILZFEARIV. FED ¢ Q &fE
BEDreRoIZDOWT, g+ir/2€ D(g,r)N(C\R) &Y D(q,r) ¢ Q72 5, QIFBHEETIZR L.

1.2 #EEWMS (BE: 9 R—Y)

RIRE 1.2.1. (1) z=7re? B (2 +72)/|2] =2cos0. 2 =0, 2FZD r -0 TBL0ICE->THR
BAETED K 2 HIRIZFFER T, €5 T f(2) 1& z = 0 TAEHL.

(2) z=re?® b BLY (2+72)?/ |2 =4rcos?0. 2 =0T 3L f(z) = 0. i->T f(2) & z = 0 Tidfi.

(3) z=re? £BL (2+72)/ ||  =2rcosh. 2> 08T 3L f(2) = 0. 0T f(2) & 2 = 0 THFE.

FIRE 1.2.2. f(2) =Z KDV, h=7re? 2 T3% (f(z+h)— f(2))/h=h/h =% ¥ 0 1MtF L7727
DT, h—02FD r— 0 TOMBRIIFEELEY. £oT f(2) 1 (¥D 2 CIZBWTH) ERITIEAR .

1.3 Cauchy-Riemann A123{ (RIFE: 11 R—)

B 1.3.1. 0:= 2,0, = 2, u, = JE FLWiL T 2 & 20f = (0, +10,) (utiv) = (uy —vy) +i(uy +y).
£oTIf =0 < u;, —vy, =0=u, +v, < Cauchy-Riemann /725

M 1.3.2. (1) w,:=0u/Or FLWEELT 5. x =rcosb, y =rsinf LW OHEHEDL 5
Up = UpTp + UyYr = Uy COSO +uysing, us = usTo + UylYo = —uprsind 4 uyrcosb,
Vp = VUpTy + VylYp = Uz cos 0 + vy sind, Vg = VUzpTo + VylYg = —Vz7sint + vyrcosd.
Z T Cauchy-Riemann 7R u, = vy, uy = —v, &8 1 XRUHE 4 K5 vg = ru,.. FRITE 2
EINPEIRDPDS ug = —rv,. Lo THERESRS.
(2) u=Rcosyp, v=Rsing & uy = v, 2»5 R;cosp — Ry, sinp = Ry sin ¢ + Ry, cos ¢ (a)
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[FIBRIC uy = —v, 2B Rycosp — Rpysing = —R,sing — Rp, cos (b)
(a) x cosp + (b) x singp 25 R, = Ry, %, (a) x sing — (b) X cosp 25 R, = —Rp, &155.
(3) u= Rcosyp, v=Rsinp &M OHEHED S u, = R, cosp — ¢ Rsinp, ug = Rgcosy — ppRsin ¢,
v, = R, sinp + p,.Rcos p, vg = Rgsinp + pgRcosp. T H%E (1) OFGEICRAT 3 &
R, cosp — Rp,sing = Rer~Lsingp + R/r - g cos ¢ (c)
—R,sing + Rp,cosp = Rgr~tcosp — R/r - pgsinep (d)
(c) x cosp + (d) x sinp 25 R, = pgR/r %, (c) x sinp — (d) x cosp 2*H Ry/r = —Rep, 2155.

& 1.3.3. f=u+iv EFEHREEEICTIT S L, BEDPD u, =uy =0. &5 T Cauchy-Riemann T2
Hug =0, =080, vIZEBR DFD fDHER

FIRE 1.3.4. [RED»S v y KKFELRVWDT u = u(z) F 3. F7 Cauchy-Riemann HERX2 5
vy = 0RDT, v=0(y) £FF5. B Cauchy-Riemann HFEXH» S u, = v, BDT u/(z) =o' (y) &7
D, STHEEEB r TRINER SRV, T2EEER Ly ZHVTuw(z) =re+&v(y) =ry+n &RD,
c:=¢(+ineC IR f(z) =rz+c HIIZDOWOREE [ i3&hrmz3. DLEkD

f(z)=rz+c (reR, ceC)
HRD B ETERLT.

& 1.3.5. f(2) = u(z,y) +iv(z,y) ZHEEBERHENOTRE T DL, g DEEDNPDS g(2) = ul(z,—y) —
iz, —y). 5L (Reg)e = uz = v, = (Img),, (Reg), = uy, = v, = (Img),. AL x1& f 1T 2
Cauchy-Riemann 53X, - T g $ Cauchy-Riemann AR %7z L, IERAITH 5.

i 0y
122 = (2+12) (£-12) =L+ & =0 422 = A bAICHEAD 2 I LATES.
(2) fIRIERIZDTOf/0Z2 =0. £>T (1) &b Af =0. FHC f = u +iv R THUX Au = Av = 0.
7 BIERIBEIC O W TIRM D BRI T E 3 2 21k, IERIBIEDSRBURR 2o 2 v (B 5.1.2) 2K
DIED % BEDMAEI T HERMIFIRETDH 2 Z b (M 1.4.9) 22545

PR 1.3.6. (1) WHOOMIFEH 0,0, = 0,0, 25 & =1 (L +14) &£ =3(&-15) ¥v

1.4 B IERREH (8 14 R—)

BIEE 1.4.1. (1) b, = (n)Y/" BEFAMMPEO LCERTRAV I L 2RER T, £ 205
limy, 00 b1 = 0 B35 DT, Ty o0 byt = limy, o0 byt = 0 213 5.
FTHIENMCOVT. & n € Zog M LT O — o) S 0 2771 LU,

bzfl—i-l) _ bz(n+1) — ((’/l + 1)')n _ (n!)nJrl — (n|)n ((’FL—F 1)” — n')

En+1D)">n">nl XDIES.

RICERTREIBZNZ EIZOWT. by, WERZEET DL, 2 M € Rog BHFELTHEED n € Zog
WKL M > by, 2D M" > nl. WEONEER>TnlogM > > logk. & ZTHEE z DRI
log z A3 EIZ M7 AR MBIRCTH 2 Z e o Y loghk > [["logwdr ¥ 75 Z L ICEET 2 &

nlogM > Zlogk > / logzdr = nlogn — (n —1).
k=1 1
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WoTHEEDN € Zsg TNLTn+nlogM >n—1+nlogM >nlogn, 2D (eM)™ >n". L
L, 2ZTny = [eM] (eM U EDRNDEE) LiED D & ni*t > (eM)™ 7o THET 5.

2) (1) Db, 25 2, ad/® = b3 XD {3 msn = {6/ sn C {ab ™ msn EBRS. F
220 < limyeoar™ < TiMyoee as/?™ = Ty by — % (1) &0 limyooby! = 0 2DT

limy, 00 by, = limy, o0 b5, = 0. & 2T limy, 00 an = 0.

FIRE 1.4.2. (1) |aps1/an] = (1 +log(l +1/n)/logn)? — 1 X D PCRERE 1.
(2) |ans1/an] =n+1— co & HIHFRZ 0.
(3) lans1/an| =471 (1 +1/n)2(1 4 3n/47) /(1 + 3(n + 1/47+1) = 1/4 K HULHERI 4.

RIRE 1.4.3. (1) 2 > 0T f™(x) = 273, (z) exp(—1/2%), BL d,(z) 1 2 D 2(n — 1) KZHER, v &
F2ZeDn CETARNETRES. y:=1/2 2 LT, THREV y I LT exp(y?) > y*"/(2n)!
LRBDT limy o0 y?"exp(—y?) = 0. 2D limy 40 fM(2) =0. 2 < 0T fO(z) =0 ZH»
5, TN TERFEIM DTS 5 2 e 2RE 7.

(2) BRZRL.

(3) BL flz) =300 ana™ LAEUEBTE 3726, NERESN OMo & BRI TE 208 fF(2) =
S - (n—k+Daa"* eizb, fB0)=0 kO EEDON>1Ta,=01%5%. 2% f(z)
x =0 DEFETHEHEMNMIOIKED, f OEREFET 3.

BIRE 1.4.4. (1) |2] < 1T, 502" BHNIRLT Y, S 02" = (1—2)" " IEAPEBIWITEZ Z LIS
FELTHA%Z 2 T L, BIZ z ZRTIUIRL.
(2) (1) @ 302 2" = g OIS 2] < 1 THEMICRLTWS ZXICHERL T, Mil% 2 THIL
T, z R F TR LS.
(3) p BT BIRMIET, (1) % (2) L AICRE 3.

FFEE 1.4.5. (1) N 0:5@75“’%%(%17‘?\? N=M @i%él\&iEiﬂbi (l]\/[bM, EZ\‘ECi aMBM - aMBM,1 =
(IM(BM — BM—l) = anby BOTHEMZ—HTS. N £TriRze L'/C, N +1 DOk

N+1 N
Zn:M anby, = aN+1bN+1 + Zn:M Qb

© aN+1bn+1 +anBy —ayBar—1 — ngﬂb(anﬂ —an)B,

= (an+1Bnt+1 —an41Bn) + anBy —apBu-1 — Zi\:&(anﬂ —an)By,

= any1Byy1 —am By — ZTJY:M(%H —an)By.

{BL () CRANEDRE Z V2.

(2) BT a, & b, ZMDIRZT, EBICh, =1" 2 F%. ZLTM=1,N = oo 2FHUI> " ra, =
(1= A, HL Ay =N a, T A=A, b &L, FED e > 02OV THIAE
CNZEEIUE, N <nhib|A, —Al<ebTE3. 22TY ray = (1—r) 0 ™A, + (1 —
T) Yo N T A BT ARSIk

17|

<|1—r] =

+e€

N
Z A,

n=0

[ee]
g ra, — A
n=1

LAHicE 3. S Tr—o1-0 23R (Y0 m"a, — Al = 030 5.
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1.5 #%EMEHK (ME 17 R—2)
R 1.5.1. (1) w=sin"'22F3% 2z=sinw= (" — e ™)/2i. £oT ¥ —2ize'™ —1=0T, =
KEBREBNT ™ =iz 4+ V1 - 22 ZThhb
sin"lz = w = —ilog(z'zi 1—22).
7z 2z =sinw OWB%E 2 THMH LT 1 =cosw-dw/dz. koT

1 1
(sin~!z) = dw _ =

dz cosw V1=2z2
(2) w=tanh 'z 2 T2 2z =tanhw = (e¥ —e )/(e” +e ). T2L 2 =(142)/(1 —2) BKDT

1 1
tanh™' 2z = 510gli_j

%7 2 = tanhw OWHLZ w THH LT 1 = sech® w - dw/dz. &>T

1 1 1
tanh~!z) = = = )
( ) sech? w 1 — tanh®w 1— 22

MR8 1.5.2. (1) coshz = (e +e?)/2 =0 &D ¥ = -1 = 1-eH)™ (n € 7). koT 2z =
2n+ 7mi/2 = (1/2 4+ n)wi (n € Z).
(2) z =re?? B logz = logr +i(0 +2n7w) (n € Z). X>Tlogr =2, 6+ 2nm = 7/6. Ht>T
z = e2e(T/6-2nm)1 — 02((/3 4 4) /2.

MR 1.5.3. (1) logi = log(1-e"™/2) =log 1 +i(n/2 + 2n7) = (1/2 + 2n)mi (n € Z).
(2) it = eiLogi — ei-ﬂ'i/Q — e—ﬂ'/2.

& 1.5.4. (1) EDOHIKICOWTH L LR,
(2) —m <Im(logz) < 7 & 7% % 77U DOWTHRILT 5.

BIRE 1.5.5. f(z):=(1+2)* =exp(aLog(l+2)) #MAT 2L f'(2) =a(l+2)""f(2).
—77 g(z) = >0 0( )z DI limy, o0 (z)/(nJrl ‘ = lim,_ o0 =1. £oT|z| <1 T
g(z) =30 n(%)""l T TUHEBRBOERD S

n@ +<n+1>(nf_1) - a@

Y5 EAVSE (1+2)7(2) = ag(z) DRE 5.
T2 (9(2)/f(2)) =02RET, g(2)/f(2) = 9(0)/f(0) = 1. oTlz[ <175 g(z) = f(2).

n+1l
a—n

FIRE 1.5.6. EEBOWBEMPFET I REL Tg eEHL. 2=sinw LT, 2| <1 DHE, gD 2 TD
W3iZ ¢'(2) = 1/(sinw) = 1/cosw = 1/v/1 — 22. §5 & ZIHEM (B 1.55) 256

oo o

g’(z) _ (1 _ 22)—1/2 _ Z (711/2)(—22)71 _ Z (2(7;;)'1')”22n

n=0 n=0
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—77, BB Arcsin z DICH R ratio test 1I2& D 1T, IRAMRAT (Aresinz)’ = > 0, (2(’;;)1!?”22”.
o T (Arcsinz — g(2)) =0 2D T Arcsinz — g(z) = Arcsin0 — g(0) = 0, D% D Arcsin 2z 13 BIEKL.
Arccos z IZDWTIE, MEEH & BEICiG 724855 & cos(Arccos z) = cos(m/2 — Arcsinz) = sinnw/2 -

sin(Arcsinz) = z €725 T, fEHIC cos z DWW TH 5.

PISE 1.5.7. FEE 1.5.6 L AREDA8H% L 3. tanz OMBIEK g(2) DEET 3 LIETIUS

oo

) = s = e = i = (1)

(tanw)’ 1+ tan?w 1422

n=0

— 7 THEME Arctanz O IR FFE X ratio test 225 1 e b, WHMHKNT (Arctanz)’ =
Yoo o(=1)"22". X 5T Arctanz — g(2) = Arctan0 — g(0) =0 £ 72 %.
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2 EERERD
2.1 BERBTFEADOLR (B-E: 20 R—)

PIEE 2.1.1. W &2 RE C 05 X —2 ({113 p: [a,b] » CEWMB L (C) = [ |p/(t)] dt 7575, TAUSHIX
H_E S BIR DM 72 70 S IR TS 5. RAMICH & 272 72 M A R D18 & 22 il &2 2 0T, &
XIHRICRS.

22 wEED (BE: 23 R-Y)

R9EE 2.2.1. (1) 2(t) =ret & C BT A—2[HIB L

27 2m
) , . 0 # -1
/ Sy — / Tneznt . i?“e” dt = Z-,rn-',-l/ el(n,+1)t dt = . (TL ) .
c 0 0 2w (n=—1)

(2) 2(t) =2r +reit £ CRAFA—2fFTB L

27 2
/ 2"dz = / (e 4 2)" iret dt = "t / ie' (e +2)" dt
c 0 0

,rn-&-l o 41927
_ 7 n _
—n+1[(e +2) ]o = 0.

(3) z(t) =rett ¥ CEZNRTX=KfF T B L

1
I/c<z—a><z—b>dz

2 2 S S
_ / R N / Tt et N
o (re®t —a)(rett —b) a—>bJy rett —a ret —p

([Log(re“ — a)]i7T — [Log(re™ — b)]iﬂ) = - i 5 (2mi —0) = ;iib'

1
a—"b
REP S ZHFEHOFESICOWT (K 2.2.1 BR): |a] < r XD re —a ORAEL: 0 = 27 T
21 2 2 DT [Log(re' fa)]?)w =2m r < |b] &Y re' —bDREAEL: 0 = 2r TREEDS
[Log(re' — b)]?r =0.

221 la| <r < |b| DFEDRADEORT
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. 1z 1
fRE 2.2.2. ¥3 lim ¢
r—-+0 C, z

‘e”—l|zzﬁ(2z) SZEM = elfl -1

n>1" n>1

dz=0%mR7.

e —1 e"—1

&h,C,. k < LoT, mdE 2.2.1 (3) &b
/ < _1dz < < _1'27TT'=27T(€T—1).
C, z T

E->T lim € _ldz:(] b,

r—+0 C, z

e* 1
lim —dz = lim —dz = 2mi.
r——+0 C. z r——+0 C, z

FIRE 2.2.3. #ifESEIC LT, M(r) := max{|f(z) —a| | |z| =r} & T2 &, REXD lim, , o M(r) = 0.

L oT
/ @dz — 27ia
c,. *

PSSE 2.2.4. R 2HINE [ LB
(1) B [0,4] LT 1/(2 +1) 35 (SIE%R45E L) log % BHABEE RO 2 LICHEELT

/C f(zl_adz‘ < 2M(r) — 0 (r — +0).

/0 zj—ldz = /0 (1—(z+1)7Y) dz = [z —log(z + 1)
=i— (log(i+1)—logl) =i— <log(\@e”/4) — log 1)
— i (1og\/§+i(7r/4+2m) —Qnm') = —(log2)/2 +i(1 — 7 /4).
—“{TH Tlog D% 2 e ZWCFAL n WS Z L ICHEET 5.
(2) 2= £ CRATA—RMITHE

I:/|z|dz:/ 1-ie"?dh = [eie]g:e”fl:fl
c 0

(3) I = [0, it et dt = — [

(4) FEMID Logz THBZ e hb [ = [Logz]2" = mi/2.
((720EC % 2(t) = 1+i—t £ T A—RMNF LTI = [T —dt/(1+i—1t) = [~ Log(l +i —t)]7" =
mi/2 LRDTHREL.)

i . i +m/2 .
ptedt = [(it — 1)e™] 7 = —2i.

2.3 EREM CARERYE (- 24 R—2)

fIRE 2.3.1. (1) 2(t*) €  ERET 5. 2 FHHEHRT O 3HARELRDT, /NS WIEDFEK e 23H -
T2(t*+¢e) € Q. —FHsup DEBRDP S, TED e >0 1ML T 2(t* +¢) ¢ V. Ko TFETS.
KT 2(t*) € Qo EARET 5. 2 1 3EREMBRT Q BFHEEGRDOT, +/NIVEDEM e BH - T
2(t* —€) € Qy. —Fi sup DEEDIS, FED e > 01 LT 2(t* —¢) € Y. Ko TFET 5.
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(2) FEHED 2 € O KM LT, QABEATHS L2 D,(2) CQLRD 1€ Rog BIFHET B, Dy(2) O
EEORIE 2z LEHATHNEZ DS, D.(2) C Q. XoTQ BHES. Flwe £D QO #0.
FHIAEED 2 € Qp WH LT, Q BHEATHS 2L Do(2) C Q 745 r € Rog BEHET 5.
D, (2) DIEEDORIE 2 LERTHENREZ D5, D.(2) C Q. £oT Qo FFAES.

FIRE 2.3.2. (1) R 2.3.1 (2) L BAC O, BIEAR L 9d D, B 2.3.1 (1) & [ U Rl
2.

(2) 2 € C, ITDVWT. QUEFHEERDT D, (2) CQ ERBZEDER r BIFET 5. T X — X Z iR
p(t) :==z—r/3+re’/3 (t €[0,2n]) DEDZHIFRE ¢ & FTIUL, c DIREKRIL 2 RDT, 2z € C..
weC, b W 2, A w Ol c 3D 203, ZoWHEOHIRE - 12X 2 € Cp DD 5. weC,
7Dz € Cy %I, MM 2z, B w OHIFR ¢ LI u, R 2z DHIFR c2 2B 225, ZNEZHEAT u
IR L w 2REAL T RHBRBMENSZ DT w e C,.

R9SE 2.3.3. Fl(2) = Fi(2) = f(2) &D (F1 — Fy) = 0. LA >THR 2.2.4 5 Fy — Fy 3 E5EEL
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3 Cauchy DFEREE 1
2.2 Cauchy ORI ERE (RHE: 28 R—)

R92E 3.1.1. WHISBEE f(2) =™ CHEEIT 3.
(1) Vo(R) i2oWTIE

13 3 . ,
ViR = | [ s ipidy] = | [ s g,
0 0
13 ¢ ¢
= / e gy < oo / e dy < e / ldy = ¢ ™%,
0 0 0

VI(R) IZ2WTIE, Vo (R) D T R— —R & THUIFE Cafis TE 5.
(2) ROEEDHHES.
-k . [F 2 .
/ flz+if)de = —e™ / e T IS g,
R -R

(3) I := ([, e~ dz)? = e e =@ V) dady T (z,y) = (rcos6,rsinf) £ ZHEH L T

I=[> [ re™ drdd =1. T [* e ™ de=+1=1
(4) MOBORDPEHE D FITHRE7ETT, £ > 0 OFE L2 FALHRTRHRM»ESNS.

RIRE 3.1.2. WREEDBIEE f(2) = (1 — %) /22 ©EL.
(1) (= e)/22] <9/ &0

(z)dz §/ ialz: ier: 2
c R

2 2
plEd R

+
CR

YEMETEBDT, R— 0o TOIWIRT 3.
(2) z = 0 THRAZBK E(z) FIWT f(2) = —iz/2° + E(2) £ EF 30T, C kz=re?, 0:m— 0L
NIRX=Z—TFTBL

1—e O =i 0y \ ;,.,i0 0 [0 0y ,i0
= dz = o + E(re'”) | ire” do = do +ir | E(re'”)e" df.
Cy T T g

|E(2)| < B 542 ’ff E(re“’)e“’d@’ <B[ld)=2rBRDT,r—0T

1 — e? 0
/ - dz—>/ o = —m.
C z T

T

0 i 00 i
1 __ plT 1 _ LT
/ 26 dx + / 26 der = .
— 00 x 0 X

Hridcosr = (e +e ™) /2 XD EMERS.

(3) U L&D (4.2) ofEfRIX
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3.3 Cauchy DA R (MRE: 31 R—2)

P3%E 3.3.1. MM D, (R) OBFICIEDE S (113 % ANlEE C £ 5. RI~&%R1%, Cauchy OF%

f@= o [ 1%

C2mi Joz—a
2C DRITR=ZEKR 2(t) = a+re’ TEERIbDTH 5.

PI%E 3.3.2. (1) E ¥ C CEEALMERE D v 5L, D OBIRICEOM S ({13 % Ah 7 i oD+
BEEU(C) LR (—E)UC 2% %. D T 1/2 BEERIZEH &, Cauchy QR4 EH X b
Jop+ dz/z2=0. DL [ = [p— [0 F7& [ope = [0 — [ & DFERHIES .
(2) (1) D [ dz/z 28T X—ZRA1T 2(t) = acost +ibsint ZHWTEHAT 2 &

/ dz _ /27r —asint +ibcost . /27r (b2—a2)costsint+iabdt
g 2 Jo acost+ibsint  J, a2 cos?t + b2 sin’
—HT [ L = Tidt = 2mi. Z T [pdz/z = [, dz/z DREHRZ B fozﬂab/(azcos%—ﬁ—

b2 sin?t) dt = 2mi. & - TR 27 E

/“ dt N 1/27r dt S
o aZcos2t+b2sin’t 2 Jo a2cos?t+b2sin’t  ab’
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4 Cauchy OO EE 2
4.1 REME—CEEEEE (BE: 34 R—2D)

BIRE 4.1.1. JUREEZOTHEETH 2. EESTHEILRREXEETNTVWEZDT, ZTATHEHETH %
ZeARE. RICHEFETHE Z BRI, S Dl p,q ZREIMIR v ¥ 2N S Z2HEIED [ KT b
V—FETH 2 Z e 2mBiE 5. fiED T X—=2FR%E f(t):0,1] > S &L, BED T XA—XELR%E
g(t): [0,1] = S&F5L, H(s,t) :=(1—35)f(t) + sg(t) M TH L WVWHREDP D S NOEMLT, #HFTH
D, REM—ZEDD.

R 4.1.2. IRERE RO THEE. RETH S ZLid, ERED z € C\ {(—00, 0]} 18 LT Dz /2(2) C
C\{(—00,0] &2 Zerbit>. HEKTHZ I ERTIUMEROMHAMR C —REeKEI—TTH 2
CrEEZRRIV. CE{z€C|2z>1} OEBNOTR L RE N =700, Hlid {z € C| 2> 1} »HuE
THDHZeEEZARIVD, ZRIEMBEES RO THIOME 4.1.1 I DHRES.

8 4.1.3. IKEREZ O THIETH 2. HESTH S Z 21d, FEED 2z € C\{0} IZH LT D /2(2) € C\{0}
ERBIEHNES . HERHEHEE TRV L 2RI OREK f(2) =1/ %% 2 5. f1dC\ {0} ETIERIZ
25, BIFICIEDRE 2 AN b D% C ¥ LT [, f(2)dz =2mi £ 0. L C\ {0} 2HEREZ 513 EH 5.1.5
ED fRFERBEBERODT [, f(2)dz=0 R DFIET 5.

4.2 BERETEIE Y Cauchy DFESEIR (RRE: 36 R—2)

BORE 4.2.1. (224 1)L =((z4+i) = (z—i)"1)/(20) L EFT 3. Cy % +i ZPDE LERE 122553
M EomEfiTE AN DE LT

/ dz _/l 1 1 J _ 1 dz 1 dz
e+l Jo2i\cri =) T 2 orti 2oz
1 dz 1 dz 2mi(1 —1)

2 Jo_ z+i 2i)o, z—i 2

FRE 4.2.2. ke I TRI ZLITT 3.
(1) z=02HDE LEEEr < 1/2 O TORS LA LICRE DT, I = 2mi x 1 = 2.
(2) BAETBABUIR T D L ZONECIEAIZZOT I = 0.
(3) (22 —4/9)"' = (2—2/3)" (= +2/3)"! THAKONITE 2 = 2/3 ZFRWTIEAL ZOF D T,
w:=2z-2/32LT
1 1 1 31

2-4/9  ww+4/3 1 L TOW)

CRMTZ20DT, I =21 x3/4=3nmi/2.

MR8 4.2.3. BN%E I v RT. 2=2e" L322 df =dz/iz, cos = (z+271)/2 2DT

[ / dz 1 B / idz
e iz l—cz+2 )+ i cz—o)(z—ct)
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B R ZONERCEHFEDREENL 2 = ¢ ZFROWTIERIT, 2 = c DAD TR wi=2—c & LT
1 1
- - (14 0W)

c(z—c)(z—c1) cw(w~+ ¢ —c71) clc—cHw

YEETE20C, [ =2mixi/(c —1)=2r1/(1—c?).

I8 4.2.4. (1) Green DX HEBITHES.
(2) f(2) = f(z +iy) = u(z,y) +iv(z,y) LEHLLEEDT 3 L, (u(z,y),v(z,y)) D Jacobi 175301z,
Cauchy-Riemann 2Rt f/(2) = ux(z,y) + . (z,y) 25

U (2,y)  va(T,y)
—Uy (:C’ y) Uy (‘T7 y)

//f(D) dudv = //D |f/(x +iy)|? dady.

fIRE 4.2.5. (1) |w| >R X0, #HEZBENE C L ZONETIERITH 5. 1> THE 0.
(2) ¢ = Re'? L BEREH T 3.

Re' +z\ C+z\ 2( B ¢ ¢
Re(Rei¢z>_Re(C2’>_R( 1+C Z> 1+C*Z+Z—E
WHERLT, mniREELoHF

Lot e o )2
e [0

ZZTCETCC=RY/(eHBBZLICHERELT

uz (T, y) Ux(ﬂfay)’ _
uy(z,y) vy(z,y)

k- T f(D) omEIZ

= up(2,9)? +ve(2,y)? = | (x +iy)*.

1 G 1 QA1 FQO A1 [ Q) d
/Cf(C) g - /7

1

iJo1=2C/R* ¢ iJol=C/w ¢

(-z¢  iJel-%/C ¢
HoT (4.2.1) DREDIE

s 10 (o1 ) & - Lok

I (1) D 00T, WamEF5.

4.3 EEXH (FE: 38 R—)

FIRE 4.3.1. FAABIBHOFE S IUIERBED I OMmOATEX S (EM 2.24) 2 zBWld. ¢y
ZESRFOLTER 12 0 PEPHIEOREEZ ANz /2 (0<0<7) T 3L g'3=/z'9do=m.
0

c, ?
BT Cy % FEMICA DA E % AT e—w/z( nrrer [ & :/ i0d0 = —ir. T
Cs2
M%EAE C =20 DT C1, Co IBT 2T DMENEL 2 DT, FLHEABIIFEL V.
PIRE 4.3.2. KEEETETE LIsu, HAT MR LT 21 1.( Lo ) YU, b i TEE 12 0
+1 26\z—i z+i

EHEMEE TEMICOWTHIM & A0 RE THUIRE 5.
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5 IFRIEAE DS

)
fIRE 5.1.1. (1) MBI L T
z+2 2 1 2 1
(z—2)z  z2-2

C: -D-1 E-nFl *22(%1)”*2(*1)7’(%1)”
=S ()" -2 -1 (2-1] <),

n>0
(2) 2 =(E-D+D) =1, (-D"(z - )" ZMILT
L= ey (1<)

(3) Taylor &R cosz = 3, 22 (=1)"/(2n)!, sin z = 2 >0 2l /2n+ 1) 25

cosz = cos((z —w/4) +7/4) = %(COS(Z—TF/ZL) — sin(z — 7/4))

1 —1)" . —1)" .
- ﬁ(zgo ((Zn))! (2 = m/1)" _Z:O (Q(n +)1)!(Z_7T/4)2 ")

(4) tan"l 2z =w <= iz = (e —e W) /(e + ") = w=(2i) tlog(l+iz)/(1—iz) &b

tan !z = %(log(l +iz) — log(1 — iz)) l Z (iz)"

(5) f(2) == Logz T B, n € Zog ITRHLT f(2) = (=1)" Yn—1)!/z". EoT fM1)/n! =
(-1 Y nekBDT, f(1) =0 rAbET

Logz=)_ %(z_ D" (Jz—1| <1).

n>1
B 5.1.2. (1) e < = Yo nso(—C?)" /nl 3HS CITBI U THENIBRS % 22 & B T & T

e =) (=" o
/OeCdg=Z/OTd<:Z 22t

= = n!l(2n+1)

(2) ¢sing = 32,00(—C2)"/ (20 + D)NEHRE B L THEMINGS 2 0 & TR C & C

Iy D" s
I d<—§_0/0 CTES RPN |

S @nt+ 120 +1)

(B) |zl<1TY X z"=1—-2)"t DT

o0

no_ 1 _ (z—i/2)"
z::OZ T 12— (z—i)2) D

= (1 _ Z‘/Q)n—s—l'
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f9R8 5.1.3. cosz-secz=1 &b
(1—22/2 + 2% /41 = 2%/6! + - ) (B + E1 /2! + Bo /Al + E3 /6! + -+ ) = 1.

MO 22" DOFREE LT

6! 6!

41 !
Ey=1, E,—Ey=0, BEy——FE +Fy=0, Ej By + o

212! 214!
Eo 75’6]”5&:‘5%@'(14‘< r EO = 1, E1 = 1, E2 = 57 E3 =61.
RIT zcot z = iz(e” + e7%) /(e — e7*) = iz 4 2iz/(e¥* — 1) WWHERL T, w:=2iz ¥ LT FE =
g = (s 0" /n) T SRR Y S gbaw” B, (3 s baw”) - (e = 1) /w =125

ew—1

E, — Ey = 0.

(bo + brw + byw® + byw® + byw* + -+ ) (1 + w/2! + w? /3! + w? /4l + w' /5l + -+ ) = 1.
AP w™ OB L L T

by =1, b0/2!+b1:0, b0/3!+b1/2!+b2:0, b0/4!+b1/3!+b2/2!+b310,
bo/5! + by /4! 4+ ba /3! + b3 /2! + by = 0.

INBHB by =—1/2, by =1/12,b3 =0, by = —1/720 £ 5T By =2 -by = 1/6, By = —41 - by = 1/30.
RIS 5.1.4. P,(2) & (22 — 1)"/2"n! O n JEBEUZ 0T, MERORS#oR (£ 3.3.2) &b

11 (w? — 1"
w

P(z) = — — G
n(2) ori2n ), (w — 2)n+1

w—z|=r

{H LR BT CEE r BER AT 2V) KEQHEN T2 ANELD. Zhdb

Py(1) = Li de -1,
22" Jiy—1j=r w—1
11 —1yn
Pa(—1) = —— = wW=1" b = (—1)m,
212" Jipq1j=r w1
11 (W2 =1)" (5 1 = (=1)"*(n w?k
P.(0) = — — A g — _d
W)= Grian Jn, et T o k; ori \k /MH w4
() 1 n —k n 0 (TL iﬁﬁiﬁ)
=~ 5n (_1)n ( )62kn,0 = _1\k .
2 @) (=2

B (x) TIEZIEEH %, (x+) T f\w|:r wndw = 27i6m41.0 AW (B 2.2.1 (1)). 6;,m & Kronecker
DTFNE (§0.1 ZBIR).

5.2 Liouville DEE (fHRE: 41 R—)

&8 5.2.1. ZHHK P(z) OXBUCEH T 2 ImMNIETRT. KD 1 DHER P(2) = a1z +ap = a1(z —
(—ap/a1)) £BBDTHILT 5. KED n ETHIALLZEAREL, P(2) 13X n+ 1 0ZHEKXIZ 35, #it
Digkamnr &, P(z) DR w11 BFET 2. ZHAOFROEHD S P(2) = (2 — wpt1)Q(2), Q(2) 1& n XD
ZIHN, LB IRTE 2. Q(z) KRWEDREZHWT n+ 1 DL ZDFERIRE .
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MR8 5.2.2. (1) Cauchy DS AR f(a) = (2mi)~! ‘[|Z|:R f(2)(z—a) tdz 25

CRIC) 1
/Z_R(za a sz) dz‘ = 27r/|z|_R

(2) fOERTHZ 2, HEFEM BHEFLELT, FED 2 € CIIMLT |f(2)] < B. ¥7MIH%
2l =R ET|z—a] ' <(R—la))" . ftoT

1
2

flz)  f(®)

z—a z-—0b

[f(a) = f(b)] =

|dz|.

S QR FCT I[P oy g NCEL VO N [P 1 VI
27 Jiy=r|z—a z—b 27 Jis=r | (z —a)(z = b) ~ (R—|a[)(R—[b])
GiE R — 00 TOWRPEET 2DT, (1) e ADOET |f(a) — f(b)| =075,
RIRE 5.2.3. n > |a] BRAEE n 12OV T, BEBOES TR £(0) = (27i)~ n'fl = f )2 e o
n! |/ (2)] n!M(r) -
(") " R S a—n
‘f ‘ - 27r/ |z\n+1 ldz] < rn < nlBroT™.

HillZr — oo TOWRKMHT 225, n > [a] BoE fM(0) =0. &-T Taylor BRE» S f(2) dE4 o
RIZe 32

5.3 fRtriER (MR 42 X—2)

fRE 5.3.1. H2LFAOHERNT f=9g b RD I EREIE L.
(1) fid|z] < 1T f(z) = 200 o (—1)"22" = g(2) LIEBITE 20T, W& IIBHEROBRICH 2.
(2) gz +1 <1 TERAL fD2z=-1%2FDe LIERMIEZ, —1/2=1/(1-(1+2) =3, 50(+1)"
EWOLT 22 =3, s n(z+1)" " =g(2) L30T, [z +1] <1 THHI KT 3.
(3) fid|z| <1 TUURL, gld |z — 1| <2 TICRT 3. AiZEOHEBIIERF CEENS. ZOMEM || <11
BWT f(z) =log(l+ 2) = g(2) ZOTHHFIZ—HT 5.

B 5.3.2. (1) |2] < 1T |2(m+D 0] = |2]"T = 0 (n — 00) DT, MBI L, f IZIEHITH
WHEET 2. EEOEEL p/q 12DV T 20 = exp(2mip/q) BFRERTH % Z L pREUR, HHE
BOWEEDS 2| =1 LOEEORDOEFICRREDEEND 2 12D, ST T Z 2w
IR hD
GEZs1 & L“C%btib\ 2=7e2™P/1 Yy LTr —-1-0Tz— 2 OMREEZS. [FEDn € Zs,
H LT 2" = 7™ ROT f(z) = 07t —|—Zn2qr"! kb, r > 1Ty
f(z) 200 8o T, 20 DIERTHDZ DN H 5.

(2) (1) LD T, |2| <1 TREBBHERIRZ L3905, p ZEREOBE, ¢ EEDOIEOEK L L
T, 2o := exp(inp/29) PWRBEETHZ L ZRZ . p/27 L WO TBOFMEIILI D FEROT, (1)
CRUHGHT 2] > 1 IR TERNZ e 00 5.

z = rexp(inp/29) £ LTr - 1—-0DWRT 2 = 2 %%, —F 22" = 12" exp(29"pri) & D
9(z) =30 2 Y gt XY, e 1Ty 17 oo BB f(z) = 00 AED

n!
e iRR5)
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5.5 IEBURS%% (F9RE: 45 R—%)

FIRE 5.5.1. Weierstrass OEH 5.54 XD F & D.(r) LOFERIBHTH 2. XoT (1) BBLT 3. F2M
FEHE D F AT HIENMS AT, M L7 BB0IINR T 2. F 5 2 ERIREK O Taylor B2 S
A= F®O () /R =522 9/ = 32°° Jan, EoT (2) & (3) BRALT 3.

& 5.5.2. D := Do(1) = {2z € C | |z| <1} &L, z € DML fu(z) := 2"/(1 —2") &F 3.
F=%" D OREEOaY 7 InEEETRICERT 22 2RZ5. Z0LDICE, HED
0<r<1#2FEr L Do(r) C D T—HIRT 3 Z e 2meid 9. vV <1/2 22 EEH N 2 3.
EED 2 € Do(r) L, n> N %5 [fu(2)] <7 /(1 =7N) <2 DT |3 oy fa(2)] <27V /(1 —).
£ o T Fid Do(r) THEN—HRINRS 2 2 237025

CCTE M any B n Ak REIDEUE L, 25 TRIAUZ0 LEDD. THE fu(z) = 1T 2mm =
> heankzt. &k o T Weierstrass O “EREEI X D F(2) =Y 00 Ak, Ap =300 ank = 7(k).
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6 HIREEGH
6.1 MRS (H=F: 48 R—2)

RIRE 6.1.1. 2532 € Ry DEF 0D X e/ 500, =2 2R DEE 0I1TEDL & X
el/* 5 0. fo THREABERF RS THMTH R0,

MR8 6.1.2. (1) z=01X 2 MO
(2) 2z = — 1 IFBREFTRERF RIS, 2 = ™/3,e2™/3 13 1 (L DHL.
(3) z =0 IFEMIFREA.
(4) 2 =113 2 (DM, 2= 1,2 IZEPRE RS

6.2 Laurent BRA (RIRE: 50 R—)

MIRE 6.2.1. f(2) 2z = £1 ZRUCHO Z 3L (2 = 1L IZ2WVWTE, f(2) = (2 — 1) g(2), g9(2) :==
A+1)2eHEIC, g2 =1DEFTED»D g(1) 0 TH 22 5). 2 =11 1 MOMALRDT,

R — i D/() = tim 2 = ]

Rep/le) = Il - D/ =Gy = 1
2= 112 oMk OT

d
Bes f) = Jim, (4 00@) = lim, T = 7

RIZE 6.2.2. (1) M3 2 = +i TEEZ +i/2 (HEFE).
(2) M z = 1 TRELE (7).
(3) X z = nm (n € Z) TREIZLTO0. BBOFEIAYE»S 2 = 0 TITRE 57253,

d z?cos® z . ZCoSz zcosz ((22)3

Rescot?z = lim — = lim
2=0 3

(sin2z — 2z) = lim
z—0dz sin?z z—0 sin® 2 z—0 gin® 2

+O(z5)) — 0.

fIRE 6.2.3. (1) 22/(22+ 1) =(z—9) "L+ (2 +i) ! eI DBIRTES.
(a) z =1 HuD® Laurent BHICOWT. z =i HUDTHE i — (—i)| = 2 DHOAHNTHET T T 5.
|z —i| < 2 DHEE

2z 1 1 1 1 ( Z—i)”

1 (=" \n
%+¢‘_z—i+2m4z—@'"z—f+2nm 2 _z—i+g;QﬂM4@_w'

|z —i| > 2 DHEE

22 1 1 1 1 2i\n 1 (—2i)"
2+1 z—i+2i+(z—i) N z—i+z—iz>%<z—i) B z—i+7§(2—i)"+1'

ni

(b) 2z =a € RADLD Laurent BRIZOWT. 2 = a FLTHEE |a +i| = Va2 + 1 OFHORNTHE
TIT 5. |z —al <|ati] DRI

2z 1 1

224+1 a—i+(z—a)+a+i+(z—a)
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- DG o
= ;}(—1)” ((a—i)‘”‘1+(a7+ i 1) (z —a)"
|z —a| > |a £ i DEZ i
zQQj—l B a—i+1(z—a) + a+i+1(z—a) - n%:o(_(l)_ a;ll +n§>:0 - a:—+21
-y (=" ((?Z— izl’;:l(aﬂ)”).

(2) (22-32+2)t=(z-2)" - (-1 eiBnoTE 3.
(a) z =00 Laurent EBBIZOWT. |2| <175

1 11 1 1 Z\" 1
_—_—— = ——— —_— = —— — n: ]_— )’ﬂ.
22— 3242 21— 22 1-z 22(2) % Z( gn+1 )

n>0 n>0 n>0
1< |2l <2%5
1 11 1
2273z+2__§1fz/2_;1 Zz” ;2%1
2< 2| %25
1 11 11 1 2\ 1 1\n m—1
Fmre T aioan siois s aals) iu() T X

(b) z =1H0D Laurent EBFIZOWT. [z -1 <145

1 1 1 1
= — = — —1”
2-3:+2 1-(2-1) =2-1 Z_1+n§>:o<z )

2= 1> 1745

1 1 1 1 1 1 1 1
22-324+2 z-11-1/(z—1) =z—-1 z—lz(z—l)”_z—l - Z(z—l)n'

n>0 n>2
(¢) z=2HLD Laurent BHICOWVWT. 0< |2 —1] <1745
1 1 1

_ _ — n+1 n'
22-32+2 2z-2 1+(2-2) +n§ -2

2= 2] >1%5

1 1 1 1 1 1 3 (-1 _y (=1)™
2-32+2  z-2 2-21+41/(2-2)  2-2 z-24(z-2" & (z-2)"

FIRE 6.2.4. (1) 1/2(224+1)=1/2—2z/(z®> + 1) LA BART 5. |2| <1 DHAEEZ

1 1 _ 1 n 2n o 1 n+1_2n+1
ST s Ea s s AL = S ey,

z
n>0 n>0

W
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|z| > 1 DHE

1 1 z 1 1 1 1
R =iy = ) = T
2(z24+1) =z 2241 =z =z = 22 = zn+l
(2) zel/? = 2 0 1/(nl2") = 2+ En21(n!)_1z_”+1.

(3) (sinz)/2% = 2723 So(=1)"2*""/2n+ )l =271+ 37 o (=1)"2** 71/ (2n + 1)L
(4) M 5.1.3 ® Bernoulli & B, Z V2 ¥ z/(e* —1)+2/2 =143 -, 2**-(=1)""'B,/(2n)!. £-T

ee—1 z 2
n>1

T 1 1 Z (-1)"+B, Lan—1
(2n)!

B 6.2.5. f(2) =a/(2 —a)+1/(1—az) &V Lawrent EHNZ f(2) =1+, oa"(z" +27") L7525, ¥
Rixz =€’ T UIHLNS.

6.3 BEEEH (& 51 R—)

MR8 6.3.1. {2z, | neN} & {w, | neN} ZZIZN f & g DMOEELT 2L, frgBIU fg DMDE

Bid {zn} U{w,} WEENS. {2,} U{w,} ZERBSERZRVDT, f+9BLU fg FEHMUEMTH 3.
72 {u, |IneEN} % g DBEHAOELGL T 2. ZOEGHEREAEFOEHEE, ~BOFELD g=07%20

T, ZEEBLELSTRW. $3% /g DMOEESE {2, U{u,} KEENS. BRI FECOHRT, /g
HHARBTH 2 e B 0h 5.

RIS 6.3.2. (1) W,
(2) (1) 225 C DfF {z,} TR LT lim, 00 2, = 2 € C & lim, 00 d(2p,2) = 0 BFAETH 2 Z D5
M. Fi2 C O {z,} R L THEEED S X 3.
X T, S @ Euclid fiiffid R® @ Euclid 82 6 5E £ 2 MHTH - 722006, C C C MR d(2, w)
POEZZNMMHETHS. Lok D, 24UE C =R? Ol |z — w| »SEZ2MMHEFAHTH 3.
(3) SCR3IFHAMAESLDTHHE 51 Lhav sz, koTCdaryr b
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7 BHER
7.1 BHEE (& 55 R—)
FIRE 7.1.1. deg@Q > deg P + 2 2 51X lim, o 22P(2)/Q(2) = 0 RDT, M IHMEEDIEOFEH L T X

V. deg@ =deg P+ 2 251X lim, .o 22P(2)/Q(2) = p/q (p & q &K 4 P & Q ODREIIFE) £ 5D
T, M & |p/ql D REVIEDER L TUI L.

PIRE 7.1.2. (1) f(2) = = CRBCEEEEA LT [, _, {8dz = 2mif(1) = 2mi.
(2) f(z) = cosz ICHBUEH Z#H LT f f(; z = 2mif(0) = 2mi.
(3) 22 —-1)/(z2—2)=1/2+1/(2—1) X W T BOTRS B &

21 1
/ S dx = / L dz = 2mi[l],ey + 2mi[l]oey = 4mi.
|z|=2 2% — 2 |z]=2 Z |=2 2 — 1

|z|=

FIRE 7.1.3. 2 =¥ YEBEMT 2. di = dz/(iz) ITHEELT

/2” L / 1 dz / -2
= _—— = —_— A2
o a-+cosb =1 @+ (2 +271)/2 iz 2|=1 2% +2az +1

BHETEEIE o= —a+ Va2 —12 B:= —a— Va2 -1 X1 MOMEEHED. a>1 L&D a ¥ B IFHITERK
T, BOBRIIZH 2D1E a DA, (o TRECEHE D S

/2“ 1 -9 47 47 o
0

————df = 2mriRes ————— = R = = .
a+ cosf mze(§22+2az+1 z:es(zfa)(zfﬂ) a—p a? -1

& 7.1.4. (1) C ZHAMIEDREENITEZARLZDDE L, f(2) = 1/[(1 —tz)(z —a)(1 —az)] &
T2 K =i, f(z)dz. [fDCONMTOMII 2z = a ZFBRDT K = 2nRes.—q f(2) =
21/ (1 — at)(1 — a?)).

(2) K 0t K = [27[5 0769 (9 —a) (= —a)) | dB = S35y Kot Ko = 2760 /(e
a)(e™® —a))]df = [ZT[e? /(1 — 2acosf + a®)]df LIEBITE 3. — /T (1) OFEREEMT 2 &
21/ (1 —at)(1 —a?)) = Y07 o t" - 2ma™ /(1 — a?). t™ ORI TR E1E 5.

(3) In := [."[cos(nf) /(1 —2acos§ +a%)df] 5 %. |a| <1 DHEE (2) D K, BAWT I, =Re K, =
2ra™ /(1 — a?).
la] > 1 OHFER, (1) OFHET f ORMHANOMA 2 = o' DHEBDINS [, f(z)dz =
21 Res,_q-1 f(2) = 2n/((a® = 1)(1 — t/a)). DL |a| < 1 DH{FA LA ¢ TEML THREL
B3z I, =2r/(a"(a® - 1)).

RIRE 7.1.5. f(2):=1/(1+2) &L, Bl 7.1.4 O C(R) 23, f OlE 2 = +i ROT,R>1%
LCHEL. CR) OWHITE f1d 2z =i 12 1 OME RSO T, MECEHD 5

R
/ f(2) dz+/ f(x)dr = 2miRes(1+ 237! = 7. (#)
C1(R) -R z=i
¥ CL(R) TORES
T iRe" T TR
/Cl(R)f(Z)dZ /0 1+Rze2l9d0‘ S Ll
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LAHETETC, R— +00o TR/(R2—1) - 07&DT Joym F(2)dz = 0. ko T(#) TR-0EFHILT
I =limp_,o ffRf(x) drx =7 DMED.

PSR 7.1.6. (1) BUSHRLTEE R > 0 0 REFENORMICEDR E % Ahi: Cp &, Sl EoBIXE
[~ R, R] 7572 25 H C THISK1/(2* +a*) % C DT 5 ¢

/ dz _/R dx +/ dz
czt4at  J_pattat op 24+ at

C OMETREIEL 1/(z4 4+ a%) 1 a = ae™/4 ¥ B = acd™i/4 0BT 1 OMEHOH 5, BECER X D

/7dz = esi2i +Resi2m —@ @—@(673““4—1—3*9”/4)— i
c 2 tat  e=azttat 2B 2ttat 4ad AR 4ad Va3
(2) (1) Th:=a* ¥ UT [(¥ 3855 = [T, 3855 = 50507 %/* Wil% b T n E#S
© dy T, 3., 3 3
—1)"n! = (=2 —1)-- (== —n+1)p734m,
A e [ R Ea)

b=13hI

L+zh)n 22 4np)
BIRE 7.1.7. (1) ®ifd 7.1.6 (1) & FAERE, RAHOLTHEE R > 0 0 L EFEHAOFLAICIEDOM %2 At/
Cr t, Elll LOXM [—-R, R 202280 C 22 b, 20 L THEY

eibz R eibm eibz
- dz = 5 5 ——dz + - dz
czta _rIT"ta Ccr ?°ta

BEZD. WHETEED C MO 2z = ia DAROT, BEEHLD

/Oo( dz T 3-7- (n—l)'
0

ibz ibz —ab
/ 26 ———5dz = 2mi Res 26 5 = e
c?ta z=ia 2 + @ a
—7T Cr LOERDZ 2 = R L EBEHL T
eibz sz(cos 0-+isin 6) —bR 2R
0 _
~/C 22 + a2 ‘ ‘/ R2 210 +a 2 —hamg 3 ltie de‘ < R/ R2 — a2 df = R2 — a2

YEMETEBZDT, R— 00T fcR — 0. I EX bk 271

> cosbx 1 [ cosbx 1 oo gibw e~ b
/0 x2+a2dx75/,mx2+a2dx7§Re/,oox2+a2dmi 2a
(2) AICHEDE C 2L > THD J = [, eV /(2 + 22+ 1)dz E 2 %. Cr TOMEDE L RO
TET, R 0o TOWRINKTZZ 9 h5. C NOME o = e™/3 L §=e2m/3 20T

eibz eibz eiba eib,@’

J =2niRes——— X + 2niRes ——— = 2nf—— + 2W0———
mze(?z4+z 1 AR e m4ad+2 AT g 0B
=2y /3)2 —i(b/247/6) |, 2T _u\/3/2 i(b/2+47/6) o—bV3/2 (b W)

= 76 e + ——e e = — sin + = .
2v/3 2v/3 \/?I 2 6

o TRD 2HIIZ
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I8 7.1.8. ¢ = ¢ L EBEHT 2L

oo ax 00 o dt o] tafl
/ C _dr = / — = / dt.
o ltem o L+tt o L+t

DD C LTHE 207 /(1 +2) 2B T 5 &, 2071 = ele" D108z 4z K& 13T

a—1 a—1 a—1 R ja—1 r 2mi(a—1)pa—1
t t
/Z dz:/ - dz+/ : dz+/ dt+/ e
Cl+Z CR1+Z CT1+Z r 1+t R 1+t

3 C NOWRTBEEOMIZ z = -1 DAL S

Za—l Za—l 0 1
/ dz = 27i Res = 2miel@=Dlos(=1) — _orjcami
cl+z z=-11+2

a—1
/ : dz| <
Cr 1 + z

21 pa—1,i0(a—1) 27 a a
R e e R 2R
———Rie"df| < df = .

/0 O ‘—/0 R—1 R—1

R—00TRY(R—1) > 0%DT, [, b R— o0 T0 KT 2. M C, LoD

2mre
a=l/(1 dz| <
/Crz /(14 2)dz| < .

CRHETET, r - 0 TOWRIRT 2 Ze0h 5. RIRIC

R ja—1 r 2mi(a—1)pa—1 R ja-1
t e t ; t
dt - dt=(1—e?rie dt
/T T /R 1+t (1 =) / 1+t

7 — 0, R— 00T (1—e2m) [ L dt ihhs 3. k&b

/°° e dr — —27rieT o

oo L4 YT 1 eria T Sinan

fRE 7.1.9. EOBKOMDE % Cr e EL L

2 R 2 2 2

/efz dz :/ e ” dz+/ e ” der/ e ? dz.
c 0 Cr BO

C ONETHAE 7 BRI ERZ 0 5 f e~ dz=0. 2=

R w/4 R - R
/ e % dz S/ e B Rd) = —“Re
Cr 4

0
LA TESDT, R = 00T [ e e dz — 0. —HTHSED S50 BO oMM 2 = rexp(ni/d) &
BTl

22 0 76 /472 . L4+i [
e % dz = exp(—(re™*)*) exp(mi/4)dr = ——— e " dr
BO V2 Jo

R

144 R R
= — +Z(/ coerdr—i/ sinrzdr).
V2 \Jo 0
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KoTR—= o0 3HUE

oo o0 2 o0
/ cosr2dr—i/ sinr? dr = \[ e dy = ﬁ —iﬁ.
0 0 1+ Jo 2v2  2V2

o0 oo 1
/ cosz?dr = / sinz?dr = = z.

FIE 7.1.10. (1) f5ALADLS

SR ¢ R L LT

[ /7T do /2” dy
“Jo a?cos?0+b2sin?0  Jo (a2 +b2) + (a2 —b2)cosp

J(p) = /O% dv

1+pcosep
BEZD. KDV TEp=(a®—-0%)/(a®> +1?) DFAT, ZORIZ0<p <1 &R2ZILIEERET
3. 5 J(p) 1%, 2z = e L BBEH TR

J(p) = / dz/iz / 2dz
P lzj=1 1+ p(z+271)/2 zj=1 ip(22 +2p7 1z 4+ 1)

ar = (—1+/(1-p?)/p ¥ 5L, BAHHNOMIE ap DAT,

2 4mi 2
J(p) = 2miRes - = - m = -
R e —anG o) s —al) ~ Jiop
itoT
1 (aQ—b2> 1 27 o
oAz + b2 \a2+ 02/ a2+ 021 — (a2 -b2)2/(a2 +b2)2  ab

(2) y= T LERERT B

e’} \/E /oo 2y2 /oo y2
= Yode= [ —“—dy= —_dy.
0 x2+a2m 0 y4+a2y —ooy4+a‘2y
Bl 7.1.4 AR, RAFDTHEE R OMHFAD L8 [-R, R] 22572 5T D
2
f(z) =

24 + a?

DRENZEZT, R— 00 TIMRES. BOKNOMIZ oy = a'/2e’™/* ¥ ay = al/2eB37/4 72.0DT,

I= Qwi(Res f(z) + Res f(z)) = 27ri<i+i) - T

z=aon z=a 40[1 40&2

1— 2iz
I::/ 762032
C 2z

, B8 322 YAUHEDE C, DED ¥R R r DZO0YHEMr S L2 B TEZ 5.
R— oot r—0TRDEVEZHELNS. FIHEIZME 322 2 FLT, BRI

(3) sin?x = (1 —cos2z)/2 &b

Re(I) = Re(n/2) = /2.
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7.2 RAODFRE (FE: 59 R—)

MR8 7.2.1. (1) ®ECEED ST Y Res.—q, 9(2)f'(2)/f(2). & Z
TH2ZEIWHERELT, Res,—q, 9(2)f(2)/f(2) = lim,_q, (2 — ax)g(z
(2) mif% f(2) =sinmz WHEHT 3.

Tz=ar DB gf/f D1D
)f'(2)/ f(2) = g(ax) ord s (ax).

BfE 7.2.2. (1) fa)=—z2t g(r) =€ —2—11ZD2VT, |z|=1%5

sz/k!

k>2

< Z’z’ﬂ/k' =e—2<1=|f(2).

k>2

lg(2)| =

Rouché DFEH 722 % f ¥ g [ZHEAT 3.

(2) f(2) = 2 + 152+ 11 f(0) > 0D f(—1) < 0 RDT, S L b—D —1 < 2 < 0 5 B EMHD
%. |z| = 3/2 Tl 152 + 1] > |2|° DT, Rouché OEM 7.2.2 » 5 |z < 3/2 TD f DBEHEDFERK
B 152+ 1 LRLT, ~oREDm. 72 |2 > 275 [£(2)] > || — 152+ 1] > 0 &) f 3B
=70,
R% R>2123XKr LT, 89 Cr:=[0,R], W Cy: 2= Re?® (0<0<7/)2), $5 Cy:=[iR,0] %
JIEC DA WAEZBAHFRICED R E 2 Wiz b D% C 25 5. R — +oo Targ f(z) — arg(z®) £725 2
Lt 5 [pdarg(2®) = LICHERET 2 &, 5 [, darg f(2) € Z 25 5= [ darg f(z) = 1. XoTRAD
FEEDE 1 RIROFBLOMEBIZ—>. HEHREZ L > TH A RROBROERKD —DOTH 2. 52,3
FRIRIZOWT S [k DA D YLD,

F9%E 7.2.3. P 2%Hn > 0 0ZHEAL T 5. +5KEWReREZWNUZ, |2| > R%5 |P(2)] > |2"] /2 >
R'/2 £75%. P A BAEREROECET 3L [ = 1/P 3BT, |2| > R%5 |f(2)| < 2/R" 7% 5.
2 [£(0)] > 2/R" ¥ %5 %51 R EKRE CIDERIE, |f| AEGHRTH S 2L |f| REAHEZIS.
Yo TRAMOEIE D fIZEMMEcRY, FET 3.
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8 BT T
8.1 BENBHOIBR IR (FRE 63 R—)

IR 8.1.1. (1) 1/sinz DED IR (R 8.1.3) T2z & 2+ m/2 ITEEMZ 2.
(2) cot z DI IR (M 8.1.4) Tz % 2+ /2 KEEHZ 5.
(3) (2) ZIHAMITT 2.

put

I8 8.1.2. f(2):= F7 £ TdL zcotz = izttt = f(2i2) 4 iz.

etz _g—tz

THUT f(2) = 14 2%, 22n(—1)"" 1B, /(2n)) ZRAF R EE 5.

MRE8.1.3. 2| <75 22/ (n?n2—22) =Y 70 (2/nm)?* DT, FNE cotz = 2714507 | 22/ (22 —n?7?)
WAL TERBEHZ DB V5 LRGSO 5.

8.2 EBRIMDERIERT (=& 65 R—)
RIRE 8.2.1. (1—2) T[N (1+22")=1-22" XDfE>.

fIRE 8.2.2. sinz OERFERTD H

sin 2z a 422 a 472 b 472
= =2 [ (1- ) (1= 5ms) = T - 5
T Sz : };[1 n2m? & nl;[l (2n)2m2 nl;[l (2n — 1)272

fRE 8.2.3. sinz OMERFERTD S

2

z (2/2i)? it z
Z—l _ 2/22.‘. 2 — z/22-_7 (1_ ) — 2/2 (1 7)
e e**2isin(z/2m) = e*/*2i % n|:|1 (2n)2x2 ¢ ZnI:I1 + 4n2q2

MR 8.2.4. sinz OIERMERRT 2 = /2 L THUIRTENE SN 2. P, AEO MR %
II-V[ (2n)? 1 (QQNN!)Q
(2n—1)2n+1) 2N+ 1\ (2N)!

n=1

EEEFMZNINES.
fRE 8.2.5. EM 8.2.2 AT 5701, |(1+ z/n)e”*/" — 1| & LA 57 L 72\, Taylor B2 5

Z(—l)k%wk < =0

k>2

LRBILICHETS. EOEM R EEZRICED, 2 CH |2 < R 2WETHO LTI, Fo#R» S

|(1+w)e ™ — 1‘ =

1 R?
1 o) < s
‘( +z/ne ~ 2n(n— R)

Lo T N>R N ITONT
R? 1
(l—i—z/n)e_z/"—l‘ < — —— < 4
7;\[‘ 2 T;\[n(n—R)

Y, B 822 BHEHATE 3.
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8.3 Weierstrass DRI REIE (IR 66 R—)

M 8.3.1. k = 0 OIFIX |1 — Eo(2)] = |2] < 2elz|. U Nk >12F%. |2 <1/2 T Log(l—2) =
=Yoo 2t /niFexp(Log(l —2)) =1 -2z Z2ifiZe DT, w:= -3 ., 2"/n &I

Ein(z) = exp(Log(1 — 2) + 24+ 22/2+ - -+ 2" /k) = ev.

2| <1/2 &b

00 00
|’U)| < |Z|k+1 Z |Z‘n—k—1/n < |Z|k+1z2_j§2lz‘k+l~
n=k+1 7=0

/ e’ dz
0

B [w] < (k+ 1)1 2/ /(0= |2) < (B + 1) 712 2T < 202" &b

Frc jw| <1 k30T,

1= Ex(2)] = [1—e”| =

< sup [e] - [u] < eluwl.
2€0w

11— Eu(2)| < elw] < 2elz|".

R9EE 8.3.2. 20 € Q ZEEL, o € C % cp := Logg (f(20)), THbB e = f(20) BB2bDET 3. Q LD

e fw)
o) = [ g+

TEET 5. HUEDE C 13 2 RIAAY L 2 2AEY T 5 Q MO, Q SHSEHFERZ DT 913 C 0%
UHICESFEES. Cauchy ORI EHOZN L AIC LT g ZIEAIT g = f//f BB EDBH9D 5. F
BY QLT (fe9) =0 ¥ RBDT fe 9 BHEMBE. EDHDE fz)e 90) = 1 RDT, Q ET f = e9.

fRE 8.3.3. f DR TOM TR UNMEDERE R DOBEEE h 5% Weierstrass DR EER 8.3.2 X W 1EET
5. 358 g:= fhiIBEKTH 5.
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9 Riemann DE{REE
9.1 EHIRDITEANY ML (FRE 68 X—2)
RIEE 0.1.1. (1) & DRHIRD <5 A —& p DFEESS p() £ 0 BEOT, HET B2 FLOESZIE,
(2) als) BMDAT R— KT LT3 &, M ATHER B s(t) 535 T q(s(t)) = p(t) 2 /(1) > 0.
so = s(to) T2 EEHERNS ¢(s0) = p(to)/s (to). §'(to) BIEOELKED S, AR b
q'(s0)/ d'(so)| & p'(to)/ [P (to)| 1 3—ET 2.

9.2 FABKrEAER (RIE 710 R—)

FIRE 9.2.1. BIEK f 2% 20 T, B g B f(z0) THEABEBQRZLRET 2. EH 921 &b f gyt
HICIEHIBEETH D, EHIBH O SRIZERIBEBZ DT, go f XIEHL F2AMBEHOMS OEEHSE
(9o ) (2) =g'(f(2)f'(2) LEH 9.2.1 &V ¢'(f(20)) # 02D f'(20) #0RDT, (go f)(20) # 0. HUE
921 &b gofidz THEABBRTHS.

M 9.2.2. (3) z=z+iyeddL

1—(x2+y2)+i 2y
(L-a)+y? (1) 4y

FoTHRIZFE—FRB {w=u+iv|u>0,0>0} ZRBMEFICZ > MBI THO X512k 5.

w=(1+2)/1-2) =

(4) z=re? LWEERRTIL, 2€H <= r>0,0<0<7. 2O Elogz =logr +if o5, B
AR {2 + iy |0 <y < w1} 172 5. 0 B—EDFEF x W FEATR {z +i0 |z e R}ITED, r
H—E DL y #1772 {logr+i0 |0 < 0 < 7w} IZF 5.

(6) 2= +iy TN e =ee V. XoTHRII {w=re? | —7/2 <0 <7/2,0 <7 <1}, DF D PR
L OMROE¥T. 0 <y < 2 OHPFAT z W F7d y @2 WATREROBEH & FROMED .
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(M z=re® 232 0<r<1m»20<0<m w=—(2+1/2)/2=—(r+1/r)/2-cosb —i(r —
1/r)/2-sin® &, I B H. 22 BMEEEICIH o 72 OB Z2# < L TRD X 51272 5.

(8) C =i LT AL sinz = (617 — ei2)/2i = —(i¢ + 1/i()/2. % »TZDFRE, (6) DEZO®IC i %
BT B EfGR GR LB (T) DFEE GRS DL KT 3. fEoTHIE ETH H.

9.3 WEAEHREMMARDOBEERE (MR8 72 R—2)

i 9.3.1. e RIZOWVWT i —z| =i+ 2| RDT |F(z)| = 1. 2% b F(R) IFHENM (D O5R) &N
5. x=tant (—7/2<t<7/2) LB &

1— 22 . 2x
F(fﬂ) = 1+$2+Zl+x2

LR BOT, F(R) EHEAM [w] =155 -1 2RV DTH 3.

= cos2t +isin2t = e

& 9.3.2. (1) a:= f(0) e D & FHUIRW.

(2) (1) &b g(0) =0, g € Aut(D) 72D T Schwarz ODFENEZ T, 2 e D RS |g(2)| < |2|. £7=2
g71(0) =0, g7' € Aut(D) ZDT, &Y Schwarz DHE LD w e D %5 |g~ (w)| < |w]. Thb
ZOoDREATw=yg(z) 2 LT|g(2)| = |2z| BELNS.

(3) & 9.3.2 (Schwarz Qi) (2) X WS 2.

(4) va' =va &Y f(2) = goug'(2) = eval2).

9.4 Riemann OERERE (& 75 R—2)

PIEE 9.4.1. (1) —BOEH (EM 53.1) »HEBIICHS.

(2) RADFM EH 7.2.1) 25EBLHITHES.

B)yCQUEary T MEARDT, RELD v ETf, » fe—RRICRT 2. ZoZehbg, g &y
LE—RRIRT 2. $58 1/g, = 1/g D—RRICRTH D, F7- Weierstrass DEM 5.5.4 (—HRIKRT %
IERIBIEHN DM D—FRICRE) & D g, —» ¢ L —HRICET 2. 5T gl /gn — ¢ /g E—FRICET 5.
Ko THMEDITRT 5.

(4) g, PERERZRVI LS, RADOKFEEID fw[gﬁl(z)/gn(z)] dz=0. (3) XD n— oo TPIRT 3
2, FAUX 0T, (2) EFET 5.

fiRE 9.4.2. Y, D OHCAETHZ Zhs. UNOHR KR EEE T2 MR C1,Co Dy itk 3
Bl QNOBREREEZHET 2 i e 2D, QO PHEFETH L2 HRE =T T2LKREIE-F
BE o DERMB O & Co DARE M —E{RELEZ 2. DF D U FHEL

Vo(2)=02R2 2D z=aZBRDOT, KEaeD)\ f(Q) &D ¢ (f(w) =0 722 we QIFFE
L7zw.



14 MEDRE 127

& 9.4.3. (1) BYPOM#EE {w e C|0 < argw < ar}.
2) (1) LU

RISE 9.4.4. FEFHEOBER, 0% hEM%E (—co, —1), (—1,1), (1,00) LI TLDOGERZ L, RD2EL
F{weH| |Imw| <1/2}.

R9ZE 9.4.5. AR 0.4.4 ¥ [KE, % (—oo, —1/k), (—1/k, —1), (=1,1), (1,1/k, (1/k,00) ¥ 53T 2Dl
ERZ L MG K & 2K 4K 2TAS Y T 200N, HL K, K 3R CE % 5 EOFH.

— - [ ¢ Y S
K = f(1) —/0 (1= C2)(1 — k2C2)172 K ~—/1 [(1—C2)(1— k2C2)/2°
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10 A>Tk
10.1 TRORT CHETER (B&E 78 R—2)

FIRE 10.1.1. nZn—1 <M <n e B2%¥ML 32 n> LICERT 2. t > 145 /2 =3, ((t/2)%/k! >
(t/2)" /n! Do tM-1 <" 2T,

et/? LWt

tM=1 = plgn — 9npl’

FoTC:=1/(2"n!) L FHIR.

PIRE 10.1.2. @ 10.1.2 QFFATHVE F.(s) = [/ et~ 1dt %85 ¥, 5T

1/e d
F(s+1) = —/ (1) 4 sEL(s).

e 3t - 0 Rt — 00 TOWRNCET 20T, L T(s + 1) = sT'(s) 2155.

10.2 PAEE (RO 79 R—Y)

FE 10.2.1. BHELT ()1 —2) =7/sinmz 2HEBIIHES.

10.3 #ERB\RT (& 81 R—2)
RIZE 10.3.1. log N DR R REHNT

N N N N-1 .nt1
1 1 1 1 1 1
E — —logN = E —— —dx = E ———)dzx+ —
n_ %8 —mn /1 z nl/” (n :c) Z‘—i_N

n=1

5. xenn+1] e LT, FIEOERY f(z) :=1/z LXH [n,2] 1KMES L, 2 y € [n,z] BdH>T

Loy _leeal 1
n x|  y? T n?
EB. XoT
N N-1
1 1 1
S logN < S = 4=
P YA

COHENINCRT 2 DT, MR v $FET 5.
fIRE 10.3.2. B3z o T 2 AU S v, BREZETET i — oo 3T & v,

FIRE 10.3.3. n>c>t>0%56F0<et—(1—t/n)™™ <1—elenlosll=t/n) <1 _ geenlogll=t/n) <
1—e‘(1—c/n)™ BEORKIEn - 0TOIRICET 3.

ComElyz(nys P T .

%8 10.3.4. Gauss DFERT Fkk =(1+%)"" n"=( )G

o
[\SI[9N)

%8 10.3.5. l&.
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11 ¥—42E#%
11.2 7—2 e BAHEN (BRE 85 R—)

RIRE 11.2.1. (1) fAERTH S Z L BREE L0,

fo < [ iwla a2 —2A(/01+/1001:l:22) < 2A(141) = 44

o TRt
(2) R C OEMD DN,

/ f(z)ef%”zE dz
—R—ib

XD R— 0o TORIRTS. AMlOTITOVWTHFEE. —H C ke %@V\]ﬁm: f OIS,
Cauchy OFDEHED [ f(2)dz=0. o TR =00k LT 116G = [ flz—ib)e 2@t gy,
b

’ (R b Ab
< / ‘f(—R—it)e’%”(’R’”)g’ dt < / e e 2 gt < o
0 0

—27rb§d < 4A —27'rb§.
‘ ‘ - / 1+£52) v= e

(3) (2) DHABDONRDDIC —R, R, R+ib, —R+ib RTEA L T 2VIAFOA 2RI Y LT, (2) LA
HaRE T X0,

FIRE 11.2.2. (1) C OWNEBD f(2)/(e*™* — 1) DME 2 =n (n € Z, |n| < N) THEWEE2T 1/(2mi). ¥
BOEE D S REERAED .
(2) (1) TR — oo ¥ LT, BOBOAROIE X CEMODTORSH 012745 2 L 2Reid k.
(3) (2) BHERICED 00 f(n) = 52, f(n) + X520 Fl=n) = 202 f(n).
RIRE 11.2.3. (1) ™ >14+22 XD feF C3.
(2) Gauss 5 &b f(0)=1. ¥/

~

/ f(z) - (—2miz)e 2™ dx = Zf’(f) = i (2mi§) f(§)

D (F)(&) = —2migf(€). ko T f(&) =e ™.
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12 ¥5FIRa%K 1
12.1 “ERHAEHK (RIE 00 R—)

M@ 12.1.1. ¢ DT ar T, ¢(2) = (2 — ap)™e(2) EEFFIX f(2)¢'(2)/d(2) = flar)ri(z —
ar)”t + (IEARBD) & EFF % DT, Res.—q, [(2)¢/(2)/0(2) = riflax). FHIC ¢ O b, T
Res.—p, f(2)¢'(2)/d(2) = —spf(by). DL IEBEH L D iERZEE2

R 12.1.2. (1) g/f BMZEHFZL0WOT, FEHEEUIEE S % Liouville OER 12.1.1 (4) & D ER.
(2) g— f 3 ERL0OT, HBHBEICE 3 % Liouville DEM X b EEK.

12.2 Weierstrass DR —R% (FRE 91 R—2)

PIEE 12.2.1. (2 -w) P —w 2 = 0w™®) &0, r > 285 30 [Qnal " AUORT 5 2 BRI 2
DIz, [ Q| ~ [m| +[b] D, X0 (Im| + [n)) =" 2UCRT 2 2 e 2Rgid 9. £

Stlml+1n) " =0l +2 > kT < o+ Ol

mEZL k>|n|

WHEETS. HLC:=2/r2 L7 €oT

!

> (ml+nf)” Zlml_wzz m| +[n|)™" < Zlm\_’ +Z (In|™"+Clnl").

m,n

THEr>2 X0 ERTHS.
R 12.2.2. (1) ¢/(2) = 2%, (2 — Q) > D
) = 2 ™ = 234 ) = 25 ™ = ),

HL 3BHOEFESTHATF (myn) & (—m,—n) WEEMZTQ . _n = —Qn, ZHVE XoT
o' (2) 1ZFTREEL. 32 & p(2) ZFREKOES 720 & BB
(2) Qm’n — 2(,«)1 = mel,n &:Ef‘zi LT

¢ (z42w1) = —22 242w — = 22) (1) = 22> (2= Q) = 0 (2).
(3) (2) ZHAT LT p(z+2w) —p(z) = cFER. z=-w; ELTec=p(w)—p(—w) 2D (1) &b

c=p(w) —pw1) =0. 2 = —ws & FTIUIFRIC p(2 + 2w2) = p(z) DD 5

123 R—E#HP @I ITHAAER (BE 02 R—2)

MR8 12.3.1. (1) —R_IHEHH» S

1 _ ! _ Iy (2 (2) = L(e ot o
(z—w)?2  w2(l—z/w?)2 w2 E)\w2/ w2 w2 owt o wh Wl '
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L o(2) 1ZAF—FRIUR T 2 DT, Weierstrass O —EHRBGEEMEZ C, RO NEFARITE 3.
ozt LOREMPOHMPEONS. 2 DAMRDIEZX Q= —Qpp KDHZA D ZEIKER
T5.

(2) p(z) =272 + 9222 /20 4 g32* /28 Z 3 L T

3 3
3y _ 6, 9 9 9 2
@3 (2) = 275+ 50927+ 2893+O(Z )-

FERIC 0 (2) = —2273 + g22/10 + g323 /7 22 &

2 4
p’Z(z) = 4,76 — 592272 - ?gg + O(zz).

FoT
02 (2) = 49%(2) = —g2272 — g3 + O(2?).

BIRE 12.3.2. W% 2 TWMH 52 2 £ T (d¢/dz)* = 4¢3 — gol — g5. ZHUZ Weierstrass @ o B p(z) O
Wik 3 M RN S, Ko CHIE 1234 KD, 3L g =603, Q.4 g5 =140) Q.6
LEIFE%5,CIEC=pz+a) tEBIS. HL o BHEIEH ( 200 T2z 028205 aldp(z) D%
M. koTa=0, tEI3.

RIRE 12.3.3. 2(¢) DEHERREMS LT (d(/d2)? = 4(¢% — ¢?). 2T ((2) = 1/sin*u Tu = u(z) ZEH
T3, y(u) == 1/sin’u 2 (dy/du)?® = 4(y°> — y?) 2T 25 (du/dz)? = 1. Ko THPER o ZH
WT ¢ =1/sin*u = 1/sin®(£2 + o) LT 5, WHEIC 1/sin? 2 BEEKTH 2 EZHVT a % a bE
EELTHMES 5,

fiRE 12.3.4. MEOHEVSEROITIIRTREZEZS L, u % +v (mod Q) & H/MTHNHAD 0 TRV &6
FEEmAME S . FEMIIINE T,
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13 F5FIRg%K 2
13.1 R—EHOF A TOME (BE 94 R—2)

FIRE 13.1.1. 7 e =ea S p(2) — e D ws Zwy (mod Q) ZHERICFFS>TLEIDTFET 5.
B 2 =w; ZRATIUL o' (wi) =0 ER2ZENHRES.

’

AR 13.1.2. 43 o IOIEARDIIE o= +w) + p(2) + o(w) = }(2E=20)" pimiry5. ko

p(2)—p(w)
’ 2
T ozt w) + () +plwn) = § (5t ) - 7 012 = 4(0() — e)(p(z) — e2)(p(2) - e2) BT
p(z+w) = W —p(z)—e1 = %# +er. z=—w /2 ZRALT p EBIKTH 2

DB p(w/2) = e £ ((e1 — e2)(er — e3)"/.
RIS p(2 + w,) = LE—COE=e) _ () e) BT T, THUS p(wn/2) ERA L TREDRRER 2.

p(z)—e2

13.2 Weierstrass DY T — XK & > J @ (& 97 R—)

FHEE 13.2.1. (1) C(2) OB LN — ﬁeuzmn\zm)araﬂw YTETC, B ERERNT o(z) 2
EED. TOEEEMF lim, 072 =1 XD 072D
(2) (1) DIEBEFRD SIS 2.

MR8 13.2.2. F(z):=Y,_ > % 1W6k SOV (z—ap) & T 5. MERYE C(2 + 2w;) = ((2) + 21, P
b F(z+2wy) — F(z) = Zk:l 2mck1. LHL Dy o1 BEAFEBAOD f(2) OB 2 BEOMME
26, EH13.1.1 (3) XD 0. FARRIC F(z 4 2ws) = F(2) 3 RE2DT, f(2) — F(z) GZEHRBMEK. LirL
X F(z) DER X D MEFE2VOT, BEHERICE T % Liouville OFEH 13.1.1 (4) X b & 1% c
EBFIFFERMSEONS.

FIRE 13.2.3. (1) D% f OHEAMFEBE L, b),...,b, E DICH? f OfivT%. DOBFITIEDM =}
FEANELDE C LT 5L, il 13.1.3 zw) fC cLBde = S 0 — T st BL s, 134
V; Dfifk. —75, C DIERZ t, t + 2wy, t + 2wa, t 4+ 2w + 2w T2 &, DD f ORI
»5 fcz%dz = 5 (—2wa[Log f(2)]; 7" + 2wi [Log f(2)];72?) = 2kwy + 2lws (k1 € Z) & &
3. 2T CThy,... by 20, A5 sy M8, .., 0 DS s,y M, B, DS s, — LIHE 72 X 51THD,
by = b, + 2kw; + 2wy LEDIUT K.

(2) F(2) =TI, 2220 £ 95, Chid f(z) LB BREHE>. F5 L ERMEL 1) 2
5 Flz + 2w) = F(2) - [[lo, 22200l — P(2) - exp(@m(3, ar — Y, b,)) = F(2). BRI
F(z+2wy) = F(z). oT f(2)/F(z) 3td FEL SR 0IEMBEET, FEMHBIRICEI S % Liouville
DOEH 13.1.1 (4) & hEH.

13.3 F5FATES (RIRE 98 R—)

f92E 13.3.1. 0%.
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15 LAR— FEREDOREE

LA—FEE 1 (18 R—=). a:=(14+V5)/2, B:=(1-V5)/22F 3L a, = (" — 7+1) /(o — B).
0<B<alliEELT

n—1 _ on-—1 n—11 _ n—1 _
e PO el /) S S e Bl

li = = =
te n—oo Q™ — A" n—oo " 1—(B/a)" 2

n—00

Ap41
it 5> T ratio test (7% — P OEH 1.4.2) 205 (V5 — 1)/2 UL

LAR—FRRE 2 (25 R—Y). WD FfE Log #HWVW S &

/CR . i 1d,z = [Log(z + 1)}1_%;1 = Log(1 + Ri) — Log(1 — Ri).

MEEAERRT 5L 1+ Ri = VR2 + lexp(£if). UM 01F —7 < 0 < 7 »D tand = R Zifil=FT b D.
X o THEBEEBOMNEBEIEL log % FWT

/ zildz: (log VR? + 1+ 6i) — (log VR? + 1 — 0i) = 20i.
Cr

0 DRBTIDE R— 00 TH— /2 27225DT, K ZHRIZ

lim dz = lim 20i = mi.
R— o0 Cr z+1 R— o0

LR— FRRE 3 (32 *—Y). Cauchy OEDEHE W 3.

(1) e*/z=(e* —=1)/z+ 1)z £3f#ET 2. f(z) = (e* —1)/2 & f(0) =0 L EFEFTIII C LIERIZOT,
Cauchy OFDEMED [, f(2)dz=0. £oT

c < c ?
(2) C&z=¢"% 0<0<2r LT RA-RFRTHUIL,

e* = exp(e”) = exp(cos® +isinf) = exp(cosf)exp(ising) = e (cos(sin #) + isin(sin 0))

b (1) oD

z 27
Sy = / % (cos(sin @) + isin(sin6)) - i do
c ® 0

CEXEES. o T (1) ORI

27 e*
/ e« cos(sinf) df = Im | —dz = 2r.

0 c ?

LR—FRERE 4 (38 R=). uy = 0,u FWiLT 5.
(1) ZZBEK v(z,y) &

x Yy

v(z,y) = —/0 uy(p70)dp+/0 ug (1, q)dgq
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TEDD. T3 vy(x,y) = ug(z,y) THYH, Fh v(w,y) = —uy(x,0) + [} tea(w,q)dg LAE
Ugz + Uyy = 0225 vy (2,y) = —uy(2,0) = [uy(,9)] g = —us(z,y) DWES. LoT fr=u+ivid
Cauchy-Riemann 527z O TIERIBE#TH 5.
[ DEEHHIORE v 72 3% ¥, Cauchy-Riemann 72X 6 w:=v—-013 d,w =022 dyw =0
B s, €0 T w lTERBET, v ZI—EICEE 5.

(2) fZ& (1) ORI 35. (1) D> 5, Ry > 1 R2EB Ry BEIELT, f1X D0, Ry) LIERIZE
L THbDbRY. M 4.25 (2) 226 2z =re € D(0,1) £ r < R< Ry I LT

Re'? + z>

Re — 2

f(rei®) = /0 7 pnee e

ZORDOEHZES &,

Re(ReZ:‘P + Z) — Re (Re@ + z)(Re:Z:‘P — %) ~ Re R? + Rre%(a_w — Rre%(w_e) — 72
Rety — z (Ret? — z)(Re~ i — %) R?2 — Rrei(0—¢) — Rreile—0) 4 2
R2 _ 7,.2
" R2—2Rrcos(6 — @) + 12
£b ) .
; " ; R —17r
0 1
= R ¥ d .
u(re™) /o u(Re )R2 —2Rrcos(0 — ) + 12 4

R=1¢t L THmzlF5.

LA—FREE 5 (45 =), f(2) & |z| =1 ECRERIATOAVI LICHEET 3.
(1) ERIBERL f ZJFEpZ2 D e LT Taylor BB 2 &, (ERIBEE g Z VT £(¢) = £(0)+f/(0)¢+¢%9(C)
*EIFL. T
FQ = F(=¢) _ 2f(0)
¢? ¢
CHEEDT 2L, g(¢) — g(—¢) RERIBIEZZ 2 5T IR F LG LoD T,
1 QO - f(=9) 2f’(0)/ g /
— o ¢ = —= = 2f'(0).
2mi /|<|—r ¢ ©T ok g ¢ T HO

(2) BYOFHEE | [ 9(2)dz| < U(C) - sup,ec |f(2)] & (1) 225

+9(0) = 9(=0)-

2f'(0)] =

1 f(Q) = f(=() 1 f
/|<—r o do) = g2 sup

m I¢l=r

L [£(0) (-0 < T sup [7() ~ f(w)] = &

r [¢|=r T z,weD

CORERAPMEED0<r <1 THZFTZ2DT, HLTr -1 L772|f/(0)] <dDPHRIT 5.

LK— RRIEE 6 (52 X—). (3) TIREMAHRICH T 2 HAM KRS, Hl21E SE— FEMYs
B FECEME 6. SIATE 0 §13.2 2B X,

(1) Laurent EFOEHOMAET2 S, C ZEHEALTER 1 OERZOM L LT
1 f(z) 1)

n(t) = dz = —~df.
Int) 2 Jo 2t T o _p, e
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HLBEAATEEIEC %2 2 =Y, 1 <0 <1 e FRLE BEIENOERIT f(f)/em =
exp(i(tsind — nb)) »oB{5h 5. “FHDOFRZL, w(f) :=tsing —nd HHRKTH 3 Z L ITHEEL
T, RO XS ITAEELTHRLNS.

T T 0 T T T
/ ey = / e dp + / e dp = / e dp + / "0 dp = 2 / cos w(#) do.
—T 0 —T 0 0 0

e* =Y, 2 /2B

exp(t(z — 271)/2) = e'*/?e /) = i (t2/2)" i (=t/22)"™

D SIS DR €

I,m=0 n=-—o0o l,m>0, l—-m=n

n> 0055, RO HFHOMTI=m+n DT
R e
Tn(®) = mZ:o (m+n)!m!(2)

D, m%E kEEFECTHFEOEREZES. FRICn <0 05EE, —FHONTm =1-n20T

7 0 (fl)lfn £\ 2l-n
H=27 (Z—n)!(ﬁ)
=0
ERD, IR EICBEERE (1) = (-1 It REMELNS.
t=0ZEERES L T 2EMOHER
SO+t () + (1 =n? /) f(t) = 0 (

ORISR % Frobenius D HEEHVTRD 3. dy == 4 B LT, THERX (1) & Lf()
L=} +td, + (t* —n?) b BFEET. HBEE L WO EHAE L 2FHSE 3 Lt = tp(p(p
1)+ p+12 —n?) £#20T, REHERIZ

I
(]2
NL\-
|
3

= |
3=
-l 3
/N
M| o+

v
~

plp—1)+p—n® = 0.

XoTp=12nHHERX (f) OFMEEKRTH D, WEBIRIZ f1(t) = " _samt™ KT fot) =
Yy it e ETF B,
XTn>0054, B A0 2AER ) KRALTtOBEZ v IRt T 2, m>245

(n+m)(n+m—1)+ (n+m) —n?)am + apmp_2 = 0
2D ay, OEER m(n+m)am + am_2 =028 503, 5T

(=DF
2k (2n +2k)(2n 4+ 2k — 2) --- (2n + 2)

a2k = ag

LD, BT g = (n127) ), ay = 0 £ F 5 LR () DB [1(1) = Ymg plibay (£/2)257 25
B#ohsd. Zhe (2) 25 n>0DHADERPKILT 3.

n < 0 DFER, I fo(t) 2R () KRALT b oWk (1 — 2n)b + b2 = 0 ¥R B,
bo = ((—n)!Z—”)_l, by =0 & UTHREIR fo(t) = > 40 k'(;l)n (t/2)* " AfEohs. Zhr (2) 2
Bn<0DBHEDERPBILT 5.
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LR— RS 7 ([59 =—). | RBFAREFIZ, f(2) = (1+ 22)~ D) @ O(R) ONETOMIE 2 = i
DHTHHE n + 1. % - THECEHED 5

. wi o d" (z—i)nt C(R)
/Cf(z)dz = 2miRes f(2) = 2”'(52”(2”1)"“)‘2_1 |
:2w¢(—nn<2o(m)2"1::wcm"'nu. '

(2n)l! R 0‘ R

R
— 7, J:ﬂéF%J%J%BﬁJ‘%AZ%H:/f(z)dz:/ f(z)dz+/f(z)dz“6‘,
C —R A

/Af(z) dz

WCED R— 00T [, f(2)dz = 023075, MLEpofGmnRons.

1 TR
< . - . =
s mReswplf()] = R e T o

LAR— RIRE 8 (67 =), RD2MG%E [ := [T f(2)dz, f(z) := e 2™¢ [ cosh(mz) L #HL . BOH %
Cr&EE

R R+2i 21 C
[t = [ @i [ e $32
—R42i —R cbi/2

+/R+2i f(2) dz—l—/_RJr%f(z) dz. R 0 R

C DNEBICH B f(z) DMIE €™ +e ™ =0 Off, DFD a:=1i/2 & f:=3i/2. ¥ BHH 1 HDOMT, z =«
TOEBIZ

—2miz€ 2(Z — Oé) —2miz€ w2 (Z — a)

]Z-:{:eas f(Z) = ;E}I}X(’Z - O[)f(z) = ;E}I}X € eﬂ-z + e—Trz = Zhl}lz 26 € 6271'2 _|_ 1
— lim 26727riz£67rz (Z — a) _ 26727ria£€77a 1 _ 26727rioc£€7ra 1 _ ﬁ
o 2z _ p2ma (6271-,2)/ o Qre2ma 7

FREIC 2 = B TORBUT —e®™¢ (i), & - THEGEH

/ f(z)dz = 2mi (Res f(2) + Res f(z)) = 2mi (eﬂg - egﬂé) .
C z=«a z=p

™ ™

R— 00T [T BX [T, OW2E 0 CIURT 5. £, RO HHKETHE, [R R +2i) ET@

|6727riz§| < e471'|§| 26

) _ 1 Tz —T7z 1 Tz| _ | ,—7z 1 TR _ _—7mR 1 TR
|coshmz| = 2‘6 +e ™| > 2“6 | —|e ™| > 2(6 e ™) > i
ViLxS)
R+2i 4t lEl
[ @i <2 sw o jfe)] < *g
R 2€[R,R+2i] €

EHoT, R—> 00 TOWRNKTZZ NS, [-R,—R+2i] ETHEBOEMLKILT 2. £/

T 6 = -t [ (0 b T

I — '™ = 262 (e™ — ™)
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LR BDT,
B 2627 (e — ) B 1
a et — 1 ~ cosh(r¢)’
LR—FRBIE 9 (76 =), ad —bc # 0 ERETS. (To f)(z) = Z;((j))iz BT S, UTFoh®
_af+b
Tof—cf+d?:a<.
(1) (Tof) Z#bELMIT LT
r_ ad o £V — ad — be " 2c o

(Tof)" f" 2c

(Tof) — f cf+d

(To f)" /_ I ' 2¢ 2c? /
<(T0f)’> = <f> “ogra T
(Tof)'\N* (N> 4 ,, 4>
<(T0f)’> = <f> “agrd gV
LRD, S(Tof) = S(f) BEoN5.
2) ()T fz) =2 2FBE Tof=THRDOTS(T) = S(Tof)=S(f). —HT " =0%kb S(f) =

L 2HDT S(T) = 0. XoT <= himti.
— ZOWT. g = f/f LB

"

- T

W% 2 TS 2L, C ZEDERE LT

_ﬁ:?rc g = L) 2

COFEROWUEBHUOES T2, D 2B TERE LT

D
/ _ ’ _ €
Log f'(z) = —2Log(z + 2C) + D <= f'(z) G0
D
b5 —EMAT 5L, E#HYERE LT f(2) = E — Ziw DUCEREBEBETYL f(2) =
az+b Ty
cz+d

LAR— MRERE 10 (82 R—=). EFEDS (1), =nl L7252 I LICHERT 5.

fo _ (ytn)d+n) fn
= B = R ) — =
(1) F(2) Zn>0fn2’ CIRBREEL &, o (axm)(BEn) EoTa n~>oof " =1
& ratio test 2HINHFEREIZ 1. £ a k fOEELLD —NIZET 21K F(2) ZZHERXZDO TR

FEEIF co.
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(2) —fe—IHER (A& 1.5.6) 2 5: a,z € C, |2 < LIZHLT(1+2)* =3, (9)z", () =
(a—n+1),/nl. (1) XD 2| <1706, BHFETEBED (1 — 2t)"“ 1ZOWT |2t] < 1 RO T—RIH
ERTET,

(12t =" (‘no‘> (—zty" = (i)," (2t)".

n>0 n>0

TIARBNIHORIGR L TW A 0T, O L HOIEFE R IR T E T

! 1
/ tﬂ_l(l —t)’y_ﬁ_l(l —2t)7dt = Z %Zn/ tn+6—1(1 —t)'y_ﬁ_l it
n!

0 n>0 0

ZOEROELORNE B,v € Rog & D R— XN DT,

! n+B—171 _ p\y—B—1 _ I'(n+ B)L'(y - B)
/Ot (=it = SO
T5y
F(’Y) ! -1 _ \v—B-1 — ) — (a)n F(n—’_ﬂ) I‘(P)/) g
F(ﬁ)F(v—ﬁ)/o AT ) e Z W T(3) Tint)
O N (@i Bhn n _ g,
"2 Wt T

BU (x) TEA Y <BEBOMLAT(2+1) = 2(2) 26 T(n+ B)/T(B) = (B)n &5 T EZHWV.

(3) (1 —2t)™ = exp(—alog(l — zt)) DOfEE, log DFELE log(re) =logr +1i6, 0 < § < 2 LHLS &
ET0<t<1l,zeC\[l,00) KHLTEES. Z2ZT (2) D% z€ C\ [1,00) KT 2 F(z) D
ERE TR, 2 WOWTIEAITH 2 Z 2IFEH 5.5.5 2 oIEW, 72 (2) &b |2 <145 Gauss D
ARHE e —BT 2 DT, R Z G X 5 ik 5.

LK— RIS 11 (93 <—9). Q = {Qun | mon € Z} B <—BHORMETFL T 5. woe C\ Q2o
uZzv (mod Q) THD, £7 ¢ (u) = Ap(u) + B, ¢’ (v) = Ap(v) + BTH2 Z e 2R VHLTHEL.
(1) (i) EH 12.3.5 OFEAD 6B o' (2) — (Ap(2) + B) & 2z = u,v, —u — v ZERICFD. - T

f(z) = (¢'(2) = (Ap(2) + B)) (¢'(2) + (Ap(2) + B))
b z=u,v,—u—v BB,
(i) Weierstrass DM HFER o> = 403 — gop — g3 & f D o> ITRAFTIUZR .

(iii) A= (p'(u) — p'(v))/(p(u) — p(v)) % (b) KRATIUIRW.
(2) 2¢ QT p(z) ® ¢ (z) FERIZDT

L%, ZHEAVT (1) O limy,,., ZEAUIKERES .
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