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x
THr00, v=0TDfEER 1 EERTHILICE-T, [0,+00) THHAREKE AL T
Ru,

Z DEFE D BRI [0, +00) T Lebesgue OEMKTRIFEZDT TR WD (R /
+00)\

sin x

:L':

Bsinx

dz

lim
R—+400 0 €T

BFET2DT, WhWBAFEIAIEETDH %,
sinz 1, z DD & ZHEIHERKEZ LD S5 2DT, sine =Ime”® ZMHTEZ%2E

}\;_éo . .
/ Sl”dle/ Smxdle/ Im—dx——Im/ —d:c
0 2) o = 2 )_

5N ﬁ#%-—uinTﬁ TTIERV, L L (BTHHT %) BERT 2 U TIEFEL.
m?ﬁ%ﬁﬁb\fﬁfﬁ'@% %,

Riemann 893 £ Lebesgue 89 T OERIIIOL RIREND 5 (KIEDOEEITMEIZ—E
T2H2TNE),
X :‘/\"\7*—72%)@0329(0) 2 Do

1. Riemann f&%3
WIS TOEE, “Riemann FIOMRE LT B2 EET 5,
/ flo)de T Q& f BEREHACERIN S,
Q
QCR*2EHREIE AReR) VreQ) |z| <R

QO RBPERLIE AMeR) (V2 e Q) |f(z)| < M.
Q% fRERTRVWEEIX, LFEETE LTI,

RN —

2. Lebesgue*f
HHERTHEMORE T & N5, BIRBEEN TIIE, TSREEEERICIICH RIS R T
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FIN5,
QX fPEROGEBRANZIEZ LBENWTERI NS,

LBRD CEER S HOoREIERTRVEGG, BRRHEHOMTOMRE L TERT 2D
P, INFRETTH 2, B

< dx . Ra dx . —1 1R2
5 = lim 5 = lim [tan ZB} R =
o T2+ 1 RiRe—oo J_p 22+ 1  RiRy—eo —hn

—7i. BB Z DR OEFTHR TRV S BEADHIUI, BRTH 2 X 5 ITHEZHPHITN
ZHIT T, MR LTERT S, PIZIE a>0 T3

00 (a>1)

/2dx i (/““cm_+/adx) X
e T e e = 207+ 1
L T aseo \ Sy 2L, 2 1 L 0<a<t)

—

FEFHE. R (R = Ry &2 61 = &) KRELTREWI RV, D% D

R —€ 2
lim , lim ( / + / >
Roo | ' emt0\ ) 4 .

. AR OEFR L LTIEFEW (BAEDYERS (2RI f >0 D5 WIiE2RIZ f<0) T
Holb. B MR TH 5B, MR L THEI—HT 2 1ThE),

2
d N =
/ SRR, T

1
2 —£1 1
de (/ do | / dﬁ): lim ([log|zl] =" + log |2]L)

1 T €1,e2—=+0 1z x €1,e2—=+0

= lim (logQ + log i) = FEHL.
€2

e1,e2—+0

(EBE, g1 =6, DE X log2, 61 =35, DE X log2+1log3, e; =3 DE X log2+logey — —00.)

LD Ly EAXRDINR (61 = ) ZBIREECERI D bH D, (B, BiBT 2

/ T g NOISRBZESTH 5., ) L% Cauchy DEMEFRS (principal value) & KT,
0

T

2
p.v./ dr LEI,
o

1

2 dx , ° dx 2 dx
p.v. — = lim — + — | =log2.
L x  e=t0\J . T

TEET DO —RDGEDERIIEDL VD, RELHEZEIT S [ 2D H 25 K 5 I12H
LDONRBHNTH D,
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R LIC1 OB HBIZEDERT N F THOHPISHS D 27— RIFFRI LT Z 7205,
1AL IRE 3 AU, FEMET & L TIMENFET 5,

s N
T 1.16 (ZHEIC 1 LOBH S 3 BEOERAOAR — BIEF) P(2),Q2) € Cl2],

ﬂ@:ggiPuRiiﬁ&lu® R T AN

(1) deg P(z) > degQ(2) +2 D& &

pv/ f(z dx—QMZRes c) + mi ZRes(f c)

Im >0 Im c=0

(2) deg P(2) > degQ(2) +1 D =, fFED a > 01X LT

p.v. / f(x e dy = 2mi Z Res(f elaz. ) + i Z Res(f el

Im >0 Im c=0

N /)
sltFR

(1) f®@®5%\ %i&]i&:%é%@% 1< cp<---<cCN &35,
Dle:e) 12 o; BAADEAEERARVE ST e > 0 B H50/hE CHB,

RZHHRELHD, f ODFTXNTOWD 2| < RDFICHH, —R<c,—¢c,ecy+e<R
iz 3 5%,

FHRC.; (j=1,---,N) &
~C.j:z=cj+ee” (€0,
TED (525 iz, IKatED).,
N—-1
Top=[-Rei—el+ Y (Coj+lej+e 01 —el) + [en +e, R,
7=1

Cr:z=Re? (0el0,n)),
Yer = Ler+Cr

(T & D PHEIRR 1. ZIED B
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~R Cv cy R

HECEHIZ LD,

Ye,R Imc>0
c1—¢ N Cjt1—€ R
il = /_R f(z) dx+jzl < Cw‘f(z) dz+/cj+5 f(z) dx) + CN+Ef(x) da
+ f(z) dz
Cr
c1—¢€ N Cjt1—€ R N
- (/_R f(x)dx+;/cj+s f(z)dz + - f(x)dx) + ;/Cw f(z) dz
+ f(z) d=.
Cr
COHRIHIHE, ¢ > +0 DL &
c1—¢€ N-1 Cj+1—¢€ R R
/R f(z) dx + ; /cj+e f(z) dx + - f(z) dx — p.v. /Rf(a:) dx.

N

5 298 Z/ £(2) dz 12D WTE R B,
j=1"Ce;

A;

Z—Cj

THb, 12720 Aj :=Res(f;¢;).
Aj

Z—Cj

f D ¢; \ZBIF % Laurent BRI EHIX

g; & f D ¢; DD D Laurent D EHLS. DD ¢;(2) == f(2) — s R

A
/ f(z)dz = / I dz —i—/ g(2) dz,
Ce.; C.; # G Ce.j

A A )
/ _dr=— I jeed = —TiA;.
C 0 ge
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g; (& ¢; DT/ NSEHTIERITH 2056, e 5> +0 £ T3 Z%/ g;(2) dz — 0.
C.;

WZIT e 4+0DE =

N N
Z/ f(2) dz—)—m'ZRes(f;cj).
j=17C=i =1

R N
p.v./Rf(x) dm—m;Res(f;cj)+/CRf(z) dz = 2mi Z Res(f;c).

Imc>0

R— 4oo D&, EHE3ITEEIXOIWCNET S, 2

p.v./_OO f(z) de = 2mi Z Res(f;c)+7TiZRes(f;cj).

Im >0

(2) (%Efrt) m

Dirichlet FB53 DFHE
00 3 00 L3 00 ix 1 —€ & 0 o3
/ ST dr = lim Smxdx = lim Im e—dm = lim Im = (/ smxdx +/ el
0 T e=+0 J, T e—+40 . T e—+0 2 oo T R x

= —Im p.v./ Smxdx = —Im | m Res 6—;0 — —Tm (milimz- &
2 e T 2 z 2 z2—0 z

1 . et ™
=—-—Im|7mlimz - — | = —.
2 z—0 z 2

1.3 HBOMOFHE
(Z ZIFFH 2 v, BETH, )

COHONEZ (BHTHD, A BARIZEH S TWBED), 1ZIEFTRT—R [6] 225 -o 7
% 72 ERE D DB R W CETE KR 2 0 2 IRIEFREIC, IO %2 F80% W CEHE K
LIGEND B,

an 3 n O “fEER” X (BARINCIE, f ZERBEBE LT, a, = f(n)) DHEAI

o0

f:% ¥k ) (—D'a,

n=—oo n=—0o0

ZEIRL X9,

au
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1.3.1 %5

™

(1.5) s1(z) := o, (mcosecmz & HEIND),
(1.6) $9(2) := WS(;SS;;Z (reotmz EBdEIPND)

EBL, TR AFIEVWITNDHEEK (0F D C 2{KTIEAI) TH 3, 77F p(z) =sinmz D
FERE n =0,£1,+2,--- THHY ZOMNEIZ 1 TH2 (FEE MEED n € Z ITRLT,
p'(n) =mcosnt = (=1)"1 £ 0 THE05H), WRIZ. TNHIF 51(2), s2(z) DFEA 1 DR
THY (BT A0 TH206. BI1HUOMTH ), BEIZ

7r 7r
Res(siin) = ——| = N
es(or;m) (sinmz)'|,_, mwcosnm (=1)
Res(sy: ) = 7r.cos7rz/ _ mCosTz —1 (nez)
(sinmz)'|,_, ~ mcosmzlz=n
s1, 5o ZRRBIRE IWTR T &
271 2 (eiwz + e—iﬂz) 14+ 6—27riz
s:7) = ooy 2(2) =75 (7 o) = T

DS, r=Rez,y=Imz 255X, XROFMAENELNDE (T SEDOET DRl THE
IZ72%)0

(1.7) lyl=N+1/2 = |s1(2)] <2me™™,  |so(2)| < 2r,
(1.8) lz] =N+1/2 = |[s1(2)] <

cosh 7y <, |[sa2)] < ltanhmy| < 7.

1. (1.7), (1.8) Znt, (HEX p. 115)
R 117 (1.7), (1.8) 1&. —H [6] 2S5k o 7285, EIRDED 1HZ 572,
YI=N+12 = |s@)]<5e™, |s() < 2m

™

lz]=N+1/2 = |s1(2)] = <m, |s2(2)] = 7|tanh(7y)| < 7.

coshmy —
(1.7), (1.8) ’ME > TV A DI TIERV, =
FRc, TEOBEAB N THLT, R:==N+1/2 2 LT, +R+iR ® 4THR L T 3 IEHE
DEZEDFMEZIC—ET 2 Z [y £ T2 (KEfirine )
(1.9) zel'y = |si(2)] <27, |s2(2)] < 27
DD IDOZ kT ETHNYS,
: Erp——

sinz =0 < =02 =12iz=logl+(0+2nm)i (n€Z) < z=nr (n€Z) THID»

i
b, sintz=0%< z=n (n€Z).
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1.3.2 > f(n), > (-1)"f(n)

a N
8 1.18 P(2),Q(z) € C[z], deg P(2) > degQ(2) + 2, (Vn € Z) P(n) #0, f(z) = ggz;
L5 E,

S fm=— 3 Res(f(2)sa(z)ic),
n=-—00 c i f Ok
Yo (=D ) == > Res(f(2)s(2);c).
n=—o0 cl& f Off
. T T COSTZ
Kkt Loa(z) = sinmz’ s2(2) = sinTz y

AR 119 (P(n) =0 EBBBHE » BHBHE) i@ 1.18 TlE. (Yn€Z) P(n) #0 &\ 5
RE % BWIh, Zhdsitiiz 2R WIHE IO (1.12) 2

A f(2)sj(z) dz = 2mi Z Res (f(2)s;(z2); k) + 2mi Z Res (f(2)s;(2);¢)

o

CEIET U

(1.10) > ) == 3 Res(f(2)s1(2);c),
N ¢l f o

(1.11) D (D)"f() =~ Y Res(f(2)s2(2);c)
Pl c 3 f ot

BESNZDT, P(n)=0 R2ARMED n iIZOWTHILHETUZEV, »

SEBR (EEOHARE N ITxt LT, I'y ZHIHDAMIRE 35, f O ¢ 28 Ty BTN
X, BEGEREL D, j=1,212200T

N
/ f(2)sj(z) dz = 2mi Z Res (f(2)s;(2); k) + 2mi Z Res (f(2)s;j(2);¢) .
In k=—N c ¥ f ok aﬂg

f ORUIHRMEL 2R WD T, N Bt REnislE Ty PEDHEHBICEENDS, ZOL &

(1.12) A f(2)sj(z) dz = 2mi Z Res (f(2)s;(z); k) + 2mi Z Res (f(2)s;(2);¢) .

k=—N ¢l f o

22



N = oo D&, FADOFESD ccgco WINORS %, 5. H2ER C BPHFEELT, ToRkEL
EED N ITHLT, [f(2)] < Nz (z €N E22ZDT,

< max |f(2)s;(2)] - (T'n @Eé)g%-2w-4(2j\7+1)—>0.

zeln™

A f(2)s;(2) dz

—7J7. i 1.5 WS &

Res (f(2)s1(2); k) = (k) Res (s1:k) = f(k) - (=1)* = (=1)" f(k),
Res (f(2)s2(2); k) = f(k)Res (so;k) = f(k) - 1

W% DT,

S B == Y Res(F()sa(2):0)+ o [ f(2)sal2) dz,
k=—N 3 f o Iy
SR == Y Res(F(si(2):0)+ o [ f(2)sil2) de.

271
k=—N ciE f O Iy

N30 tdbt

S fm)=— 3 Res(f(2)s2(2);0),

n=—00 c & f o
O (=1)"f(n) == Y Res(f(2)s1(2);c)m
n=—00 cld f Ot

Bl 1.20 a >0 T2 X N
5= nz_;n 24 a2

R X, .
(fR) f(2) = ——— &, i 1.18 DEMEZMILT, Fio fIFMEEKTH 206,
22 + g2

D fmy=) fl=n)+f +§:f 4~l+s—2s+i

f OWX +ia T, THDIMOESRTH L2025, 1.3 12> T

1 ' 1
=_— = —;—a, Res(f; —ia) = —

Res(f;ia) = — 5

z=—1a

23



e 118 kb

Z f(n) = — (Res (fsq;ia) + Res (fs9; —ia))

n=—oo

= — (Res (f;1a) sa(ia) + Res (f; —ia) so(—ia)) (fmd 1.5 ZHW)

i t(ima) + - t(—ima)

=—|——-7co — - wcot(—

5, " Teot(ima) + o - m iTa
ux’ ux’ ™

= = cot (ima) = — - (—i) coth (ra) = — coth 7a.
— o (ima) - (—i) coth (7a) — cothma

Lob dd
1 /m 1
S = 5 (gcothwa — ﬁ) i |
ZDHIT, cot(ima) = —icoth(ma) & L7223, RO THERLTEH I I,

R 2.
(1) cosh (iz), sinh (iz), tanh (iz), coth (iz) Z =AM TRE,

(BIMEIZ cos z, isin z, itan z, —icot 2)
(2) cos (iz), sin (iz), tan (iz), cot (iz) % WHHFREIEL TR

(BFZNMEIZ cosh z, isinh 2, 4tanh z, —i coth 2)

(p. 116 \ZfEED D 5, )

5l 1.21 (Basel &) Euler B’ER L2 & THAR

=1 2
o R
—~n 6
ZEZ S, (1.10) ZHWT
=1 1 1 1 T cot mz
I D L )
n=1 n€Z,n#0

cot z IFFMERFEIK 0 < |2] <7 TIEAIT® %226, % 2T Laurent BETE 5723, § IR ThHEE
DB ESIT. ZOERMD 3HIZ

1 z 1
1.13 tz=-—=——24+... (0<|z| <m).
( ) cot 2z -3 45z+ ( |z| <)
Wz , \
Tecotmz 1 T Tz
=0 -—— 0< iz <1).
22 23 3z 45+ ( 2l )
Zhr ez ;
mecotmz —Tr
R 0] = —.
Wz Iz
=1 1 ( 7T2) w2
Shg(5) T
—~n 2 3



(2.6) DFEEAR: 0 < |z <7 D& &\

S U S
CoSs 2 =0 (2k)! 1 =0 (2K)! 9
cot z = — = — p === p . owi=2z
Sm 2 3 (D" ok 7 3 SEOA
—~ (2k +1)! c~ (2k +1)!

TH20, HHADOE 2HWFIF. 28 w OB E LT, 0 DiEfE D(0;7%) TIERITH 2025,
FANEUBHER 2, $72bB. 5 {cp ks DFELT

— (=DF

N
<, = kz%ckw (Jw] < 7).
kz:% P T

DREiHN- T

(=D o (CDE S k 2
2:: <(2k§! v (Z (Q(k——i—)l)!w ) (chw > (lw| < 7).

k=0

B OBIREEZ T 5 L,

- 242 Do +(c—@>w+<c—c—l+c—0>w2+
2 " 24 6 - L6 276 120
RECR L LT
1 Co 1 C1 Co 1
o= cl—— = —— - — =
0T Mg 27 7 6 120 24
N g Wi N5)
1 1 1
co = cg=——, ¢ S —
0 ) 1 37 2 457
Wz Iz
. 1 L w2+ z z3+ .
cotz = —- _— = — - — —
z 3 45 z 3 45
il 1.22
= (=1)n ! 1 (-D" 1 s 2
S ~-R ( ;o):—.
; n? QHE;#) n? 2 e Z2sinmz 12
FER
T _1 7T2+77T4Z+
2¢inmz 23 62 360
THHDIH
i(—l)”_l_l 7T2_7T2.
n2 2 6 12



2

W123( 207

DR PEEM) a cC\Z T2 &

e}

1
ST

n=—0oo

FRDES. f(2) = ﬁ (e C\{a}) B L. f 1% a ZW—DRICHES. 2o

2 THb, FICEED necZ i f OMTIZRWV, DXICEM1.18 2NEHATE T

L L 1 ) (2—1)
S=-— Z Res (fsa;¢) = —Res(fsq;a) = _Mg—r}}z ((z = a)*f(2)s2(2))
cl¥ f O
2
, o
- - (COt(?TZ)) |z=a - SIHQ(WG)
Wz 12
i 1 B w2
= (n—a)?  sin?(na)’
a=z EHFEHZ, TNWEEREABRZE D,
2 - 1
M = n;m —(Z —a)? (zeC\Z)m

1.3.3 f:ﬂmwe

n=—oo

Fourier ZH#1DFE 77 Dt EIZEDH AT =72 X 512, Fourier #KEL Z cne™ OFIDEFTE

CHIHCE 32 L 855, o

e a
8 1.24 (483 Fourier fRED) P(2),Q(2) € Clz], deg P(z) > deg Q(2)+2, (Vn € Z)
P(n) £0, f(z) = gg r¥BLE,

(1.14) Z f(n)e™ = Z Res(f(2)s3(2)e*;¢) (0 € [0,2n)).

n=-—00 clX f Ot
N . 2mi
772U s3(2) i=s9(2) —im = e

. )
AEFHDRTNZ, sy TR, ZREEBIEL s3 ZHVAHEEBZFHAT 5, F(2)s2(2)e™ dz
T

PPERT 2 0FEZTAL I, 0€(0,2nr) CR THE0 5. Re(i(x +iy)d) :N—y9 THh

‘6i29| _ ‘ei(x-i-iy)ﬂ‘ _——
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AU, y>0DEE 1T TMRALNED, y— —c0o D& EIX (0 #0 THIUX) +oo ITHKT
o ZDLE, z ITDE—FRIT [so(x +iy)| — im £7RB DT, FHAIPHR LKL RD, £
.’C'f‘%b b [ So M T %Kﬁ‘?b\f: S3 %ﬁﬁb\éo

ZIERA

—2miz

, o[ 14 e 2mie 27i
83(2) = 52(2) —m=am (1 — e—2miz B 1) - 1 — e—2miz - e2miz _ 1°

s3 1Ey s ERIBIC, ME n (n€Z) T, ZDNMEUL 1, Res(s3;n) =1 TH 05,

N
f(2)s3(2)e™ dz = Y f(me™ + Y Res(f(2)ss(2);c).
n=—N c i f ot
c i3 Ty OWER

'y

Iy QLT
o y=—N—1 DL |s3(2)] < 2me 2™V (Z ZITHH).

e y=N+15 DEE, |s3(2)] < 2.

2
o 7| =N+1drE |s2)] < [

WIENDHED [s3(2)e™| < 2me™ LEMTHIZA SN D, WZIT N w00 & T2, HIE0
WIR L, (1.14) 258N 2%, =

1.3.4 FoOofl
5l 1.25 (2 IEFRBOHTHESH)

k 21 Zht1

M) neN,keZ, 0<k<nt33LZ, <n)_ ! / Mdz%ﬁ?ﬁo
|z|=1

2
(2) |z| =1 T 5=, (1+ZZ) S%TZE%ZZ%:H?J&O
= /2n\ 1 X
(3) 2 (n)5—n KD Ko
(fiE)

A+2)" — (n j_ — (n j—k—1 = RS _J 1 (t=-1)
(UW—zk Z(j)z- O(j>z LTk, zm/lezde—{O (0 £ 1)

Jj=0

e () (&)
CH B, —,/ dz = (" _ (™).
Tz 2P I k1= k
2) |2l =1De %, |1+2=1+2P< A+ z])>?=(1+1)2=4,|5z| =5|z| =5 TH 2D
(1+2)?| 4
e
& 52 -5
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2n
(3) £33 (1) &b (n) L/ Mdz THb, (2) DFHiiE Weierstrass D M-test
|z|=

271 gntl

[e.e]

= /2n\ 1 1 (14 2)> 1 1 & 1 /(14 2)%\"
= = — S =) = — S S
;<n>5” ;(QM'/Ml ot 7 5”) QWinZ:o/lez ( 5z N
(1 1 1 1
IS = P N
" 2 lo|=1 Z 2mi Jim 2, (L+2)

1

1
2

) BRI T B = L I LC.

1 dz 1
210 J1 22 =32+ 1 Z es (22—3z+1’c> Vo

2 IERIRFOXRIRE — HEIRHM & ERTE

(B HZ2DT. ZNZHIRL T, WREZZTI. FRELTWSHAZMS, LIFSL
THADIRED <o )

PR R BAEGR AT T, ERIBEEUC DWW T, Taylor R (FAEUER). Laurent #EERH
CWHORBAEZFHHLTH 5, 205 EVEHEF 2RO, 2N B 4 7257
EDD5B, 772l M TT ERVEENZ L, FHLEBD 2 X V2720, WSl D
%, ZOEITIZ. AHTHEHELZFIOMMCE DS I LITT b,

CETEER S D 720w he, €5 SIREINCHEE ALY, )

2.1 FC®IC

B, Laurent BN DB Z N 00 DT 5,
TTITR L7 (H111.23)
2 oo

(2.1) T _y L ec\z

sin?(7z) (z —n)?

n=—oo

F7z. TNCEROECRE LTXADRHIFLNDE (ZOXETIE, (2.1) 2 HAEHT 2),

Teos(mz) 1 & 1 1 I X 2z
(22) ™ cot(mz) sin(mz) z+;(z—n+z+n> z+;z2—n2
Ly b 2 (LYl )= thaIrc
= = — meot(mz)) = — 8 e
z—n z+4+n 22—n?’ \z+n (z+n)?’ sin?(7z)

BTse, 22) 2Mn32r (21) pEohd X51CRZ %,
(¥5 5 bMETIED 20, FEHETD Laurent FHELTH 220, B0 0 EBUER L PR 2 2
Y 0H B, )
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- Bz 7R ~N
FX (22) YD TR EREERITEA U 7200, FANZIcoNE 4 e BARACEZ TR
T, OALBIEHRD 2 Z e B HIBIZONTHELSEBEWEZHDTH 5, EL@E@{&@*@Li z=n
(n € Z) T I 1, BEZ 1 TDHE0 6. ummn§%®£%M———f zhs

LWRTH 203, UOKU%fﬁﬁDiOZ@':ﬁ%ﬁT@%®k\Eﬂ%ﬁf% =
k%@@mdiot<bmm\tm I HAEETH S,

/

FH4 7 Riemann TRICHN S Riemann O¥ — X KL

o0

(2.3) ((2) = %, n® =exp(zlogn) (Rez>1).
n=1

(TNDBHITIED 205, BAELT D Laurent fELT D720, )
sin DIEFRFERR (§2.6 1 2.32):

sore g (13) (49 (1-3) 0+ D) (-2) (3)
—WZH(l——> (z € C).

ZD%ENUI BEuler 12X 2, sinmz &, 2=n(neZ) 2 1 NDOBERETSHDT, (z —n) =
—n(1—z/n) ZREE LT DHEZ S 23RBS, FXDMD ZLODIFHHIIXEL S
Ve WD £ 5 725:0T, AREEAHIREZFRHOASZVES 5,

(Ri%: Euler I

sinx x? xt

- :1—€+m—~-- (Maclaurin JER)

DEDED-

o0 2
DA BRI LT, 22 OIEOME T 5 2 v Z % = T R TAAL R (1748 %), )

INHDERZHS 72012, TRFE IR 0)1@13@75>ﬁﬁﬁ“c%b FTidzhizont
AT %5, BBAA. ENRTTE TR TERL, Hl4 DBNRA OHGERNIBEITR D Z e n%
WA, ZRHITDOWT S R WIFENREAZ 02T %,

KX 2.1 E 22 DAIT cot DERT TERIRBIDIE - TV B D3, cosec DERT I EUIEBHII AN —
LTHBEARDBZW, BN [7] IZ#Ho TWT, BWEZRD -7,

oo

1 1 —-1)"2
cosec z = — :——I—Zu.

sinz  z = 2 —nPn?

ER R

o o
+ Z - n27TZ Z n2Z
TCcoseCcTnT = — — 5 5 =
Tz (7 ) — n?m? "
n=1 n=1
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= - 1 N
R 2.2 (cot ICDWT) cotx = =0 tan (/2 —x). 777 7&K 2 (p. 30)
tanr  sinx

A (complementary angle) @ tangent £\ 5 Z & T, R#E (cotangent) & MIIXN 5,

-10 -5 i 10

2. EEBLLTD cotx DFF 7

2.2 (188) —HINE

F—U—F =R 122oWT, BLB2HHET 2, BELEL LN N ZDIEETR
WL THDLZWL, ETHAXTy FT2LHES,

4 M
EE 2.3 (BARFIOERUR. —HRIGR) [: Q= C, i {fi},on FQ ZERBE T
B (B neNINLTf: Q—=C) &35,

(1) {futnen 23 f 12 Q ERBRYNER (pointwise convergence, pointwise convergent, converges
pointwise) 3 2% &I,
(Ve e Q) lim f,(x) = f(x).

ie. (VreQ) (Ve>0) (AN eN) (VneN) [n>N=|f.(z)— f(z)| <e].
(BB (Ve>0) (Ve eQ) (3NeN) (VneN) n>N=|f,(z)— f(z)| <e].)

(2) {fatnen 23 b fIZ—HFRYNER (uniform convergence, uniformly convergent, converges
uniformly) 3§ % & &,

lim sup|fu(z) = f(x)| = 0.

n—oo e

ie. (Ve>0) (AN eN) (vneN) (vz € Q) [n> N = |fulz) - f(2)] < €].
(BB (Ve>0) (AN EN) (Vo€ Q) (vneN) [n> N = |fu(z) - f(2)] < £].)

J

Bl 2.4 (EGREAHTOERPNRIERISEFETIIHBUVLHD) {f,} 2 f TBRPCRT 205 7%
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TR, [, IR TEBETDH-oThH, [ DEL TR DD 5 5,

1
1 (@2 ﬁ>1 1 (z>0)
o) =8 =1 (z < _ﬁ) flz):=49 -1 (z<0)
- (_% <3< %)’ 0 (x=0)

EBE {f i f KERNERT S, f, BITRTHEFBGETH S, flid =0 CHEHT
H5, =

fl 2.5 (BRICRETTRIFEIESDEERLGWVHD) {f,} 2 [ IZERINKT 22057213 T
& BRI DRV S LR,

n’z (nggé)
= =t (a=2) Gsocd) jw-0 @ew
0 (ZL’<OOFZL‘>%),

rHELLE. (L) BT 2, £ 25T,

2 1 2 2
/Ofn(@dx:i-ﬁ-n:l, /Of(x)da::

2 2
lim fn( Jdr=1#0= / lim f,(z) de.m
0

n—oo n—0o0

ThHhIHNbH,

R 2.6 (EHREEE O—HRINRIBRIZEFRIR. —HRINR I NUSTERITES FTEE)
(1) LRI A —RRIPR § AUSHRIR & 385 TH %,
(2) BRI IAUI, B e lim 3B ATRETH 2,

SRR
(1) Ve>0,INeN,Vn €N n >N = sup|f(z) — ful@)| < =. ¥IZ sup|f(z) — fu(z)] <

e z€Q

%. Va € QI LT, fy i a CHEROT

CO

I>0,Vy e |y—al <d=|fn(y) — fn(a)] <

C»JI(‘r)

W2 ly —al <0 ZH7zSEED y Xt LT,

[f(y) = fa)l = [f(y) = In(y) + fn(y) — fN(a)+fN(a)—f(a)|
y) = v+ fn(y) — In(a)[ + [fn(a) = fla)]

- =

Wl o

it
A

IA

IN

+

Wl M
oolmz
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/fn d:c—/f

/ (fu(z ))dz / | fu(z x)|dx

b
< / sup [1u(o) = ()| do = sup [fu(o) — f(a)| [ da

z€[a,b| z€[a,b]

=((b—a) sup |fulz) = f(x)] >0 (n—00)m

z€la,b]

HEFEDITOVWTHRETH %, Bhifk C O C* D LT, {f,} B—FRIC f ITIRT 3

7% 513,
/Cfn(z) dz—/cf(z) dz

[nné 2.7 (BB —RIR I NISTERM D FIEE) XM I c R Lo O Ho %A {fn}}

< sup |fu(2) |/]dz]—>0

zeC*

ARG L, {f} 2T E g i a—HRIRT 272013, f1d C' T, f=g.

R e el ZERICEET 2 &,

+/ﬁﬂ@dt(x€ﬂ

DR DD, n—o00 T 5L,

W2 f(z) =g(z). =
Z DL & [FRRIC LT

C OFEIR Q _EDOFRIBIEE] { £ (2) ey B3 f(2) 1SR Uy EEIEDF] {g,(2) hnen
P g(z) IR T 272 513, fIZEAIT, f =g

YWV MENMES N, EHik D o EIEWEERMED V0O (R 2.14),

AR 2.1 (GE—HRIERTNSIEIHS D HES) HidaE 2.7 DIERED 5N D, {f,} X
I ZIRT g =R T 2 68137 . BRDOD ZHHEFTHRIK TRV, T4bb5,

Vacl 3V :a OBBERE) st {1V T—HIC g IPERT 3
EOE L TH R UATRDE 5D, FEER

+/wf7'1(t) dt (zeV)

SHLICIEANT= X D12, F' = f 7123 F DMEET 254, / f(2) dz = F(b) — F(a) (a, b ZZL2h C DI
c

ﬁ\%ﬁ>f@5@5\/‘ﬁ@mczh@y<mmy
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7o )
f(@) = fla) + / g(t)dt (zeV)

DELH, Thb fl(x) =g(x) (x € V) BEDIPNDZ DL, WAZRNZERETHZ Z L
DARERTH 5,

I DERODD2EHETHIPCRT 2 2 W5 R&FIE EREOa Y7 MREE ETHRIPERT
2tV I ETHD, D% I TIERE—MRINRT 5 L5, HFHETIE, “uniform
convergence on every compact set” & 2> “uniform convergence on compacta’ &9,

I OWTHHEBIIF T TH S, 205 Q LRSI {f, ey 27 Q ETIAFE
*ﬁkfkﬂﬁ?%ﬁ%@\f@Qfﬁﬁfﬁé

WIZES &, ZNETKENL@ED 5 5T, AR RIS TIEBKE 2 D% (—HRIX
WORETIZ DR, HAEDTZ G TH 5, =

—RRICROHIEZE L LTE. ROEHITEDS K b DHMENTH 2 (ZUF—D2D 5T
H o TREADFEMETIER VD, IEFICZ DLEICIOEMT—RICDGEEHTZ %),
4 N

iRl 2.8 (Weierstrass @ M test) ZM IR T 2 IETERECT, {fobneny EZETHRW

£E Q BERSNTEREED Bﬁ@(?ﬂf

VneN,VzeQ |fu(2)] < M,

BIRD DGR Y fulz) & Q E—RUSHOMIR T 2 (FHC—BICRT 5 L, &Y
n=1
IHEIN AT B ),
-

/
BEBH THOICR T 2 S 3I0R T 5 DT, V2 € QML T, ) fulz) BICRT 2,
n=1
Z S(z) €8,
> M, ofE U Bl L,

VijNeNWmN'nZNzﬁU—XM@<a
k=1

DL E, Ve QITH LT,

=S K| =] f(x)] <

k=m-+1

Z |fe(2)] < Z Mk:U—ZMk<€.I

k=m+1 k=m+1 k=1

AR 2.9 —HRSHEIORT 2 2, DB Z|fn )| 13 Q E—RICRT 2 2 v
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FA I DINHM DIFE, PERHATIRR RIS % 2 t RN QARG 5 F80 TIH
ARED RS 8. v—F URENCEI L T AEkOaENF 65 2 eid MERBRB Tl
HLTH 2%,

2.3 [LE—HRINER, Weierstrass O _E{HHTEIE

N
E#E 2.10 (LE—HIER) QcC, f:Q—=C, f,: Q—=C(n=12---) 233 H
BON{fu} 3 fFI2QTILEEHRINET S 21E. QIEENETRTD compact BEH K
ETA{fu} ¥ fI—RIRT 228, 205

lim sup|£(2) — fu(2)] = 0

n—oo 2eK

A RVAS R AL
\ J
compact & W95 DIFHZEMERDOHET. HRBHYARICIE Tt Rey—) R oklH Tt

BHX N TWABIET,

o EFR MMHZEM X O2TOMWEIARITTHE LD 2. X & compact TH B &
W, |

e K 7% compact, Y 2MUMHZER]. f: K — Y 23#kHZ 51X f(K) H compact TH 5,
\Z K 2% compact T, f: K — R 25EH2 51X, [ OmKEE RAMEDEET 5,

ZEZTWBEED compact 228 5 HIMis 27012, ROEHIIEANTH 2,

EIE 2.11 R" OFRES (Z0REGEEL LT C OWMAESR) K Z2WT, K 2
compact & K DWEFREARE,

SEFA 2 < OAMMHZERID 7 F X MIZ#E-> T3, #EL WG 5B =compact | 1 Heine-Borel
DEMEMIIN S, ZDHHIIHEE 8] O CIcdbH 2, =
B Z XA D(c;r) = {z € C ||z —¢| <7} & compact BETH %,

[e.9]

B 2.12 (BRI L Laurent B DIZE — RIFLEE—HRIGRTH D) & Z z—c)

n=0
. IR D(c; p) TIRBR—RRINRT 5,
( TEHEE¥Y Tk, TCRANOEEDEM® D(c;R) (0 < R < p) TGRS 5. L&A
L7223, ZRUFEFER RO FETH %, )

Fﬂfﬁﬁﬁﬁ A(C' pl,pg) (O < p1 < p2 < 4oo) CTIERIZLBEIE D Laurent #EERH f(z) =

Zan (2—0) +Z & Ac pr, o) TIREEBRIGRS 2. 2y EEBIEU Tl o <

n=0

R < Ry < P2 %(ﬁif\_hﬂ_ﬁiao)Rl, Rs IZ2OWT A(C Rl,Rg) {Z eC ‘ R, < ’Z — C’ < RQ} T
—RRICR T %5, CHHLTHo7%, =
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FoERICHNS [TTD compact FBE LTy LWVWIHIEME, ([TXRTY &HZDT)
AEA LT KT 200 LARWVDS, RDTEHADH 2 DT, [RFE UK T 2 Z & DREHIEHE
BEHEL RV ZEDRZ W (Z DD compact BEDD D D3T=ATH %),

a N
EIE 2.13 (LE—HRIROFHEDOEVER) Q c C, 1 Q2 = C, f[,: Q2 = C (n =

L,2,---)FdeE. XD (i), (i) 1ZFEETH 3,
(1) {fu}1Z QT fIIAFR IR T %,

(ii) IRTD a e QITHLT, H%ec>0DFELT, D(a;e)NQ T {f,} & fIT—kk
RS %

(TRTOFUSH LT, —HRINKR S 2I8EDFET %0 )

J
MR ()=(i)a€eQ &FdL. %> 0DFHELT. D(a;26) C Q. K = D(a;e) 1. Q
W& EN S compact RETH 205, K T {f,} & fIT—HRIKT 3,

(i) = (i) K 2 QIZ&FEN S compact BEEL T2, RELD. K DER a ITHRHL T, g, >0
DPIFELT D(a;e,) NK T {fu} 1 fIT—RRIKT %, K 2% compact THEH06, H5 ay,

©an € K BEL T, K C | Dl(ajiea,). WA K T {f,} & fIC—HICRT 2, =

Jj=1
—FREINR 3 % Z ¥ OfEERIZIX. Weierstrass @ M-test DM 2 2355032\,

ERBRL DR T, —HRINGRANIERWERE Z2R>. L TH 2708 (EBLZ2 A &
THANRTz), RF BRI T HIZIEFEBED Z & DD LD,

1. [R3%—RRIGRS 2 5 BIAE O IR 6 T 5 3.,
(- B R 72 5. —BIROBE L Eb 570, )

2. JRF—RRINR 3 % i BN DO W TIHRIFE 703 C % 5,
(- HHER C DB C* = {p(t) | t € [a, B]} & HHEB 0 12X 5 compact FH [, f] DIRT

H B0 5 compact TH 5, WA {f,}1FC* ET—HRINKT 5, WZIT lim / fn(2) dz =
/f@ﬁ&ﬁﬁbﬁoo)
c

3. JRFE—RRINR 3 % (ERIBIEA o iR BRI IERIC, THRI 72 TE 5,
ZDEMIX, Weierstrass DZERMEIR L Ji3h s, EHREBL Tl (BTHAZ
T3 EEWVOD) BT o 7D T, LUNTHH T %,

~
EIE 2.14 (Weierstrass D ZERHBEE, IERIBHTINLE—RICR T NISIRFIMS AIEE)
Q& C OREHC. {fulnen 12 Q FTEFR XN FRIBED 57 2 BRH, f:Q—C &
T %0 {futnen B Q ETIRFE—HRIC f IR T 272613, fIZERIT, $XTOEHARK
kTl T

fB2) = lim fB(2) (Q TILFE—HE).

n—o0

N J
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SEBA 9 f A Q CHElETH S Z L IFHHL I TH % (—BIHKE IR D R —HRICR IR
EHGETH BB ),

a€Q 3%, Diaje) CQU b e>0%M>b, EED 2 € D(aje) ZEET %, Vn €N,
Vk e NU{0} iZxf LT, Cauchy OFEDLAD 5

(k) k! fn(C) d
® 79(z) = [;wﬁgtzgg ¢

27

k=0DHEIZ. n—oo T2 E, HHEIBEIL | —al = ET—HRINKT 5, FHFE
di=e—|z—al £BLE d>0T, [(—a| =¢ ZifiZLTEED CITHLT

=22 —a[-la—-z[=c—]a—z[=d

YRBZDT, QONDary 7 MEG (e C|¢—a|=¢} ET, {fu} & fIT—RIERT2Z
CIZHERELT

f(Q) _ FQ] 1
sw |2 <G sw KO- S(O1 =0 (0 )
Lo de , 40
= SEEAS VRS
fe) 2m\e¢w@—d“1g
BEONE, WZIZ f X D(a;e) TIERITH D,
K f(©)
(k) AN VA :
() (Vk e N)  f¥(z) = o e (€ % (2 € D(a;€)).
iz, £ = f0 PIEFERIORTH 5 2 L BR T,
) (o) — ) _; |d¢|
96 10N < 5 s Q=501 e
K :=D(a;e/2) £ BE, 2€ K £ 3%, [(—a|l=¢ Zifi7THERED ( ITHLT
C—zl=k-ata-z2[¢-al-la-z/2e—Z =7
THE05 " i
1 2 |dc]| 2
\g—zW“‘§<5> ’(K;M€K—¢M*1§<5> e
Lo d
92 k+1
sup [ /() = J,9(:)] < k! (g) e sup 1) = QI =0 (= 00)

ziug {0 28 K TRIURS 3 2 2 EKT 5, =
COFEHORE LT, ROEEMEOLNS, AL THHVRTVWERT, YO dHZ
THLW,
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AR 2.15 (MAHDVWER) DT, f KRGS % CRBIEE {f,} OB {1} 5
g WIRB IR T 272513, fIZC T f =g LW EMHID 25, ERIBESNICOW
T, BRBZIDINE ST 2 L WO IREDRD DI, {f,} BHDLFEHINEELHIUIREL,
WIS ZETHB, RNET, IRTOBERDOEREMDILE RN EDENrNZ DT, IEH
WHERHREMEY W2 %, =

R 2.16 (ZERBEBEVSHEUHICOWVWT) 2o TTEREUER ] 2w S ARih
DWVTWVWBDIFRED, MUETID SEWEER Z R > T\ D723, TARIE ZERECERIZ R D
EHT, LOEMIEZORITGEERV, 2z “EHRBEHEERDIZEL LV EWVWIE
BEHIZLZDT, DLEZTAK,

LoEHIX, BEEL TV T F X M THEREEH E MIZN TV DT (IEMICIEZ 5
FELTWADT), IB2rLv 20O DIEHLLRVWESS, EWVWIRIE (BERSH11S) L
T\,

“Weierstrass double series theorem” W95 F—V — R THEIT S, KD X5 REMHI A
Do Tz,

~
c€C, 7 >0, {ank}nzo WBERERINE TS5, IRTDO >0 LT. D(gr) T

o0

fu(2) = Z U (2 — €)F

k=0
DBIRL, 5 pe (0,r) LT
F(2) = i_o%fm
23 D(c;p) TRRICRT 251, TRXTDOE> 01X LT
n=0

IR U TRADIL D 32D,

F(z) =Y A(z—0)" (2 € D(c;p)).
k=0

_ J
223, T SR T ERECER Y IR B ITHIE LW, Z DEFH OISR ED D 225 ©
WO DB HIZLALINY, FHICEEHTE 3 X525 L,

T3, TRTD n KXLT, f, BICRERBOMTH 206, D(c;r) TIEAITH 2, £
LT F & D(cp) B 2IERIBIEZIHYE T2 — IR OMTH 206, EH2.1412
Lo TIEHIBEETH D, $XRTD k>0 LT

FO(2) =3 1W(2) (2 € D(c;p))

37



MDD, THE

1 00 f7(zk)() 00
HF(k)<C):Z k!c :Zank.

W2 Z DO Ay W FHEDICIFLEL T,

ZAk(z —o)f =

FERAC & 72, O % Dok “ERBUEHEIX, EH 2.14 22 SRR CEI NS, 2DODEH
X, BEIBEKRCTHEETH 2L E->TRVWTHAS (pRdDH?) ZI5VIHEAIEZ. LWEAKR
HHLR TV, 2= VRBICEEDLABRRV, EEZXT, EH214DA%ZT7TF A
WERAL, TZEECERE )] C WO AHTEDT R (BRLK). 2505 22 e BiRd 3 (20
I HAHEDE L LS ),

B H (9] &, EH2.14 & Weierstrass O _HRLCEH L FtATWS, i - /M [10] 1. B
BOEMEL an(z) (ZEMRETIERWV) IOV TOEM%Z Weierstrass O _EARLEH &
ATV (p. 52), Ahlfors [11] 1&. EM 2.14 ZF W T, [Theorem 1 is due to Weierstrass,
in an equivalent formulation. Its application to series whose terms are analytic functions is
particularly important.| @B L T % (Chapter 5, 1.1 Weierstras), _EENEDIHN 5 EH
FERHENTEL Y, ZHRBERE WS HUTTS LTWRY, =

(]
$!
Z

: —~
)

~

—

N
|
)
~
bl
I
T

—

N
~—

k=0

2.4 B{EFIaLosay
cot MHIRH T, ¥ —XERICEEEED 5,

il 2.17 (mcot 7z DR HWERM. FITEMXOHBBHLE—IRINKTI_K)

o0

(2.4) f(2) ::§+Z% (€ C\Z)

DEADENE C\ Z TIAF—RRICPER L. ERIEE f 28D 25 Z 2 2L NIRRT,
FHHEIZE 5 ¥ 0 0o DY FI, FHO A~ 2. THB, L5 ONEHTH 3,

—n

K % C\Z DEED compact F£EL T2, AHRTH206. % ReRHPIFLEL T,
(Vze K) |z| <R.

N > 2R %iiifz=§ N ZH 3 k.

2

erKmmeN:nzN)‘1_%

- n N2 2

2 2 2
LB R (Y
n 2

ZDn, z IZDOWT

2z

1 2|z| < 2|z| < 2R S8R 1
2 _ 2

T2l —z22/n?| T n2(1— |22 /n?) T 3/4-n2 3 n?
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CObs K COHUGRB AP B, I Su(2) =3 oy EBLLE

k=1
i 2
> oo

k=n+1

" 8R
SZ%.

k=n+1

(VneN:n>N)(VmeN:m>n)|S,(z) — Su(z)| =

WZIWHERD 2 € K X LT {S,(2)} & Cauchy IR DTIKT %, ZDMfR% S(z) &3
R

o)

(YneN:n>N)|S(z) — Su(2)] < %
k=n-+1
N A RVASIE S
sup|S(2) = Su(2) < 3 2L 50 (n— o0).
zeK P 3/{7

W ZATHREN (2.4) & K TGRS %5, T2DBHRE (2.4) X C\Z TIEFE—HHRIKT %,
W 212 Weierstrass O _HEAEEMIC L D, C\Z TIERIZGBE f DEX 2 D300 %, =

il 2.18 (cot DERFHEER) JTI

2 oo

- X e w2 (e )

n=—o00 n=1

MEENTVS, HUEHEIICHEY L (-1 253 7%)

 — 1 1 1 22
;+;(z—n+z+n>_;+222—n2

n=1

ZEZED, ZHUT C\Z TIRE—RICET 2 Z e 23005 DT, Weierstrass O _EHREE
HIZXk o T

o0

f(2) ::l+2% (z€ C\Z)

n=1

FIERIBIET, 2 OERBIIIERIM ) TR TE %:

f'(z) = —; - :1 ((Z _1n)2 + (ij) (z € C\ 7).
W 212
P& =g (€C\D)
s o)

f(z) = cot(mz) + C =

+C (CEFERER).

sin(mz)
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[ BEFEETH 2056 C=0. WA f(z) =cot(mz). THbDH
1 2z
cot(mz) :—+Zm (z€ C\ Z).

ZAUZ cot DETTRER EFHIN ST, BALRIGETICHI NS,
TARTOMUZEI) S Laurent BHOEFZFHFEED S &, LoD cot(rz) IZRB VIR
T, FARIFETHRERBRET )T 5, »

f 2.19 (Riemann O —FEE) (LLTFTIE. n e NIZH LT n® =exp(zlogn) LERT
b5, ZTZTlogn \ZEME, ZOEEBIEXETSI1Clogn e R 15, BREFETERUADERH
Be L TOMBBEIBE —HT %, n° 13 C 2ATIEAIRBEETH 5, )

()=

n=1

OHEADOWENE, I D := {z € C;Rez > 1} TIERIRBEAKZRT Z e 2L NIIRT, Zh
¥ Riemann O — 4K L MTIIN, IEHICTHEHTH 5,
TEDa>12EELT, Dy:={2€D|Rez>a} £BL, z€D, T 5%

In*| = |exp (zlogn)| = exp Re(zlogn) = exp [(Re z) logn] = n"¢* > n®.

@zmwg:igzz<ta

1 _ > =1
—| <M, (neN,zeD,), E Mn:E — < 00.
n* ne

n=1 n=1

W Z 12 Weierstrass @ M-test 225, D, T. Z % WF—HRICR S %,

n=1
Do, D TIAFE RT3 Z 000055, @212 Weierstrass D ~EEMEEHIZ X -
T, & D ZEREE T2EHIBIETH 5,
(FEE O L & AR, D, THIURT 20T, 2 2 CIRAIRBKEED S L EE -
T, Z008 o 3MIEETH200 D TtiiEms I bR, )

Riemann DY — XA TIZ. 8% s £ &L 0)75§EE?’G35%>7:

[e.9]

1
C(s) := v
n=1

ZiUE C LoRBEAIBEBICETER SN 20, ZDFE[AUICOVWT, A47% Riemann T
bH3,
SK % D NOEEDar 7  EAL T2 %, min{Rez |2 K} BPEETZDT, FhE a Bk,

a>1, K C Do. #80& D, T—HIGRT 20T, K T—HIGRT 2, WXICHEIE D TRF RIS 3,
"Riemann 23% 5 L7245 (Riemann O DRI [12] 1I£H %), KEDNF 2> T3,
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Riemann F8 (1859 4F)

C(s) DEAUZ. ERES s = —2n (n € N) BAHI TN THES Res = - ﬂﬁom\

THUEDH D L BRBEE DD D IR b S 7= T4 (1859 ) TH 203, REEH
DD FEITIE S N b RETRE LT - 72, b LA U, BRA REE AR %
HIZePHIoNTWD, EUNZEREELAELNTVWS2, Fom@EaRIE, 202445 H
BEAEHZE N T0Ry, =

K o0

% 2.20 (E—2BMDEDBRICEH|TBME) ¢ Z Riemann DX —XBIEL ((s %

~

5%, mzcotmz D0 DY D Taylor R % Zb T AHREE

n=0

- z z = n_1 Bon o
Bernoulli % (ez — + 5= 1+ Z(—l) ! ; 22" TIEE S {Boptnso) B TEVE
ZBE

22mle2m o

¢(2m) = Wﬁ (m € N).

N
SEEE (2.8) &b

7rzc0t7rz—1+zz2_n2 _1_2;;(#) —1_22 <2n2m>
:1_2§:qmm£
m=1

(REE LI LT by, = —2¢(2m) (m €N) THZ 025,

¢(2m) = —17277” (m e N).

Bernoulli #0% H\ % &, mzcot mz @ Taylor BRI

(2.5) mzcotmz =1 — i 2" Bon T2
“— (2n)!

CREINDZDTHoT DX
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Cos 2 e + e ¥ 21 e 41 . 2
cot z = — = : — = ]— =1¢(1 ,
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FTHRADZDLEWVIGFHEMT VWS, HRIIEZTBI AL (FAUIANRZ X TERSY) »
5, BORAKZ E SR o TEL Z2RBT2O0EE LW,

(|log z| > log |z| FHEFITKZDH S, )m

B 10EE VWUER) BReR)(Vzecl)xz>R= flz)>U. m

M2 0@E HIZE lim f(z) = -0 & (VLER) (F6>0) (Vz €l) |z —a] <d= f(z) < L.

T—a
|

Bl 3DRE (YVUeR)(ARER) (V2€Q) |z|>R=|f(2)|>U.m

B9 4 DRRE lim— — oo BT 5. 2 0 © bi Q= C\ {0} BDERBCTH 2, H£ED

z—0 2

UeRIIXMLT:= e, >0 “C\ 2| <6 Zi/=ITIERED 2 € QITHLT

U] +1
1

\d =|U|+1>|U|>U.

Qﬁl’—‘

Zhux lim1 =0 XL TW5, =

z—0 2

(5 D@E »— - biQ—C\{O}#ia&kﬁiTZ@fé ERED e>01THLT R:=1 &BL
N ReRT\A>R%ﬁtTEa®zerﬁLT
11

SAE lim L =0 ARLTVA, m

z—00 2

BHEEDLEIE. sin, cos DIMEEHIIERED & FLLRIEFHICHZTOWHND K5 KD T (BRAIC tan 1F
EAXTE), WOBZEINHARX—bT 2D, ANZLo Tk, 47 —DRK e = cosd +isind (&L
2, FARO DY OEiEE RS (gsz Cz;“j) (LATHIOBDIER) AKX — F T 255 LKL, —

T ot SADRREE I RARATBITS, LI ABWVWEES I,
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3.1.3 Al

AIEICH TR 2 oo I3 L72EKZROE/ TIER W (co B THTRZ DI TR T,
T 4 00" HBWVIE lim = DL W B THA, TAUIMMES EARBED b RKEL
KBLEVWSEKRTH 7).

00 BHLWVA (0 ¢ C) ¥ LT, CIRZNEDIMATIIRLZBD%E C HBZWIEP &
<

C =P' =P (C) :=CU {oo}.
(2R (FHT PY(C) tF WVt Z2) 13, 1 RITERFEZERMEIIN 2D DTH S5, T TIE
BCIERITHNT S [Riemann BRE) LPFUOH 25 2L 2T 5, )

£ 3.3 EEKOMRTIE, 7F A MCEoTE RIS 400 & —oo ZIRM LY. HEEH
B R =RU{to0, o0} ZEAT 250055, u

co DA lim & TE5 ) L5IXRDISITEDZ LD D,
(VaeC) a+o0o=00+a=o0.

(Vbe C\{0}) b-o0o=00-b=00.
(Va € C\ {0}) %
b

= OQ.

L#L\m+m%w»m};§umﬁalmwouoiﬁesismi%m%mm%

C = CU{oo} ZMETIIR L, BERMER L IFLEIC KA,
FABDOTROEIND ? Bl Z21E 1 Koy st
az+b

f(z) = ot d (a, b, ¢, d 1 ad — be # 0 %7z THRFZHDER)

X, C OHFETEZ 2L, EHTERVEDDHL L., BEEDLVWI LPEZ 25, C 2
AT 2L, f:C— CHFAMEER (BN OMER) 1274225 FEFITToZhrT3),

1W&4«ﬁ@b?)lmﬁﬁﬁﬁtmﬂf@%:;izki“%E:”%iét\z#—gmﬁ
Lfﬁﬁfééooibfﬂﬁ{—awﬁCfﬁéoZh@i%(ﬁ#@ s f(z) £
ﬂ@»f@5ﬁ\é%fummo£@\ﬂ@:%%ﬁkﬁzmﬁﬁummgirlzém

3(z+2)=3z+4 LAMET, TAIBERT-ZVWIIZALR), £ITAT

: . 1+2/z 1 :
M O=lnsan =y S =

WHOLERTHLIHKS.
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THHZEIZFEHLES, 22T

Zia_<zec\{—§}>

B 3z A
f(z) =4 o0 (z = _5)
1 J—
3 (2 = 00)

rBLr, f:C—CT, fle¥ghicinz, 72

R T e =
i Fo=F(=3) .t Fe) = Feo
THHDOT, %T CIC (SO lim LEST 5) (iHEED 2 L fI3liczs, FE [ D
FIRED 1 KM 2 DTHEET, f: C — C 1ZFEMEE (homeomorphism) 12745, m

3.1.4 EHBAFEHNA A—T — Riemann EKE
C & 3 XITCZERINDERE ¥ F—HTZ 3 Z L 23T 3,

S = {(xl,xg,xg) e R? | x%—i—x%—l—xg:l}, N :=(0,0,1)

EBLe Flexiae VH (23 =0) 2 H TRUERVHEC L[A—HT 25, TK2DDB (21,29,0) €
HIZ zy+ixy € C ZRIEXH S,

VP e S\{N}ICHLT. N & P2EZHEFEL. H LORM P HriE—0EE 5, PIC
P ZWnE 8 5EHL p: S\{N}>Pw— P € H=C %, N »5DiL{§5F (stereographic
projection) & FES,

P'=(2,y,0)=z+iy T2k, flilHLEIR (Ao k2R z@5EMRE. 52607 F
HEDREZRDZEHE) ITKD

T Ty T1 + 129

y= , Tty =
1—I3

T =

_1—I‘3’ 1—.%3.

8 ZoZrrifEhd Xk,

0: S\ {N} - H Z2HENTHS, 2O LIFBRMAFEHNA X =IO TH 503,
2 = (1, Te, w3) DIRD XD IWTEMRANT 21, 29, 23 TODWVWTIRITZZ D HBH 77051,

o 14us -1  2+7  —i(z—2)
|Z| - ; xr3 = ) ) T = 2 s 172——2 .
1 — a3 ||+ 1 ||+ 1 |z|” + 1
3 + 23 1—13 14

PRO7D, PLENTEL sf+a3+23 =1 TH200, [ =2>+¢* = = = :
% 7+ x5+ a3 |2]* = 2°+y (=252 (I—ms)?  T—uy
2> —1

SIE Ay N = — =
EET DEPNDEDT, 1 = (1 — x3)

FIRRIC 29 = y(1 — 23) =

IN%E 23 ITOWTHRWT, 23 = 51— 23 =

2> +1
z2—Z 2 —i(z—73)
2 2241 |z2+1

z+7z 2 _ z+z
2 zP4+1 0 2241
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(ALHIR) = {2 € C | 2| > 1}, o(FiB) = {2z € C| |2| = 1}, p(M+IR) = {2 € C| |2| < 1},
@(Eﬁ@) — O iﬁ}ﬁbﬁoo
2D S\{N} - C Ofiik o: S+ C=CU{c0} %

©(N) =00

TERT S IR LEEBERIC T o ZHVTELTVS), 2D 0130 h 2HETH 5,

Z5LT. C=CuU{oo} EAEDIFHERE S DI &% Riemann & (the Riemann
sphere) & L3,

b P NDLE, o(P)— oo THEHhE, COMHEEEINCERTIUE (20K,
ERIZZNEITD). o 1F N THlie 22 L HIFTE22, Hidp: S-Cd o :C— S
HEHTTH B, DFED o FEMHEETH D, MAHKNCS ClE S LR—HRTE3 (2 2Tldm
AR LT W3), 22T C HE% Riemann BRE L IERZ X 20,

FEE 3.5 Fl3. Riemann BR[ S DERIZ. RICE>THER S, SI& a? + a2+ (v3—1/2)° =
(1/2)* TH 2 L7, b D ICril) & O AGHZ WD (8o e #BEE [14] &
ZobTULED ) BABRNVZ—=ardidbbd, =

COHFarya—x—%foT, 2 FWVWAHRILOH RV, CESDEITE -

6 DERE N(0,0,1) & P(xy, 29, 23) %385 ERDFERX

i 0 ZL‘l—O tl‘l
z 1 xr3— 1 t(rs—1)+1
e 1 -
¥E2=ot®xﬁfm\w%—n+1zoibt=1 W RIZ
i i)
T = = .
1—ZE37 Y 1—1}3
) T+ ix
W R p(x1, 20, 23) =+ iy = ! 2
]_—ZE3

3.1.5 C ICitBZEA

HHORR=e, HOEA ETER I N-FEMOMR @G &2 ER T 5120E, (ifH e e
BN EWEEERT 2DEND 5,

ClZOoWVWTIE, EED R 21,20 OHEHE |21 — 2| ZHOWTHHEZER L. ZAUE R S
R" D ZrFEEDORH AT, BRTWE2DTO2heTWeEbs, BEGEDZ DT
F 2 FClE, BRSO AR RHICEDSZ 22 TC OMEEERLTVS, Y
TZNZEHAL X5 (£ WO BEHENRHAPHRETZ 2 X512 oTIEL W),
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C DB a TN LT (AT a DEAEHEREMENS Z 21272 2) £EKE U, ZRRTE
D5

(3.1) U, = {U(a;r) | r>0}.

ZZTU(a;r) i, a @ riEfFeMHINZEET, RO LS WTEEEN D,
(a) a € C (a PEFER) OBGE

U(a;r) = D(a;r) ={z€C|lz—a| <r} (ZHIEIBRCARD ).
(b) a =00 DHHE
Ula;r) =U, :={2z€C||z| >r}U{oo}

(lool = +00 ¥ BBLT, U, DTt # U, ={2€C|r<|s| < +oo} LHET. )

KEDIEHRZH, 2O U, #FWT, XD X512 C OBES. SFIONE (HR), B
EGEEERT 5.

def.

(%% 3.6 (C OBIES. SHIOIGE. MMOEEHE) (1) O C C 2 C offs L
Q) (3U eU,) U Q.

(Va E\

(b) C D EF {20 }nen B a € C IR E (VU € U,) BN € N) (Yn € N: n > N)

zn €U.
©)QCcC fQ—-CacQrFarE fhaTHEEY VW el AU eU,)
fUnNQ)cVv.
Y,
by D COHELHNRTALD ~

~
LFOEREEARP T T 270, HEEORD D ICHRZE-TRELELTH 5,

(a) QC C 2 C OREE Y (Vae Q) (Ie > 0) D(aje) C Q.

(b) C DEF {z}nen 78 a € C IR E (Ve > 0) (3N € N) (Vn € N: n > N)
zn € D(a;¢).
(Bl |2, —a| <e &ELE A%, 2, € D(a;e) LHEHZTH 5, )

def.

) QCC f:Q—>CacQeFaex 3 q il (ve>0) (35> 0

f(D(a;6) N Q) € D(f(a);€).
(El (V2 e Q: |z—al <0))|f(z) = fla)| <e DEDITEL & ZA%, f(D(a;6)NN) C
D(f(a);e) L EZMZTH 2, )
N J
CDEITERT B &, LURDED 7D,
o ARERDLNHIHIMILT 5,

16G) § ¥ C Giﬁﬁxm (i) ZoDOBEA DB IFIES, (i) BHEADL SR IZEEHE {Ustrer OEHE
| U 1apasE

AEA
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e QCC DEAEF. QOMNCOMESTHZILr COBESTHZ L IZFAMETH 3.

¢2,cC(neN),acCTHILE, {2} BCTallWRTZIL L, CTalZlURT
5 Z LRFAETH 5,

e, cCneN)THdrE, {2} 0C Too XMHEFTZZLL
(VReR)AN eN)(VYneN:n>N) |z| >R
DD IO L IXAETH B,
Bl 9. ZozZrziErLD X,

R 3.7 (TBALRBICIE) —fic. GAONLES X TN LT, ZOH O mFORRS,
B oM E 2 2121F, MHEIN 2 MEEZHW 2, X ONHEERT 2D, X O
FEAER (FHREEORK) 2ED IR AZERAT 222202 0H, X OFR a i LT, a
DEAEHER EMEN I EEHEEED IR D5, ZHUTODVWTE, MHZEHOFELHD
THF A (BIZIEEFFO D BRI [17] . HH-IER T A M THAAH - =4 [18]) 2 A
RV, =

EEB 0 1T LT, CTa iR WS DIE, ChETLRIUEK (C T o i2lR) T, C
T oo lZPREWVS DIE, TNFET — oo (HRKRICHM) tE-oTELILITHET 5,
(ZRET, HEIZ TH9/NhEWVe) BoZzdiz, THaKkE W Ry ARG 2 DIREMEA
HBHEEID, £DZ D e-0 imEOFHENIIC TREV Y, VX W) 2W0S FEIIA-TVARD
ZeERVHZES, )

# 3.8 f<z>=% . 2= 0 CEIETH 5, FBE. LORIIICED f(O)z%:oo,

1215)1 f(z) =00

THDH0 b6, 11_1)1(1)][(2’) = f(0) I D LD, [ABRIC flF 2 =00 THHEHHGTH S, =
%13 C=CU{oc} &, RRTEHINS d ZFEHEL UCHEBEZEMIIC K 2

(3.2) d(z.7) = [lp™(2) — o).

3
(772U @1 8 = CRIZEHET, || B R DRZ PADORE ||z =, |) 2?2 28T, )
j=1

ZHUIET 312, 2,2 € C Oz, ST 2 Riemann Bl S D o '(2), ¢ ()
DR ICBIZHEHYE LTERLTE2DIITH S,
M 10. 71 2,2 € C DB EIF. RD XS IHITF 2 Z & Z2R¥,
2|z — 2

VL) 1+ [P

ZOWEE d(-,) 25 C OiHEED 3 2 L HAHEZ A, 2 LOREAEHERTED A
HEFRIULTH2 ZeHEEHATE 2 (Z ZTIEEKT ),

d(z,2') =
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XE (Hlor ZA2E DD ER->TRE, )

MAHZED 2121%, BESZERT 2 LM, SROBFEEREZED L. L WVWHIRH LD
Hb, @K ETHAT %,

X FETHRWESGL L, X OFE v LT, X OEFDEEHE B(x) BEZ>TWT, U
ToZ&H (BEREFERORIE) 23 35,

1. (Vo€ X)Blx) £0. X512 (Vo e X) (VU € B(z)) z € U
2. (Vze X) (YU, V € B(x) AW e Bz)) WcUNV
3. (Vo € X)(VU € B(z)) (3W € B(z)) (Vy € W) (AU, € B(y)) U, C U.
ZOrE, X OFDERE QITDOVT
QuEMEES Y VreO)@UeB@E) UcQ

YERT D . BHESOLKIINMEORIBE S (MHEMO T X M 2R X),
ClZBWTIE, acCIlTHRL T,

B(a) :=={U(a;r) |r>0}, Ula;r):=D(a;r)={z€C||z—a| <r}

EED D & BEARRBERDNEN I S, ZADED SMHIE. BHED C OfiHTH 2,
%ﬁfﬁbi B(oo) ZEH T, Bla) (a € CU{oc}) BEAREHERONE 2T Z L iR
. C DMHENERTE %,

B(co) :={U(o0; R) | R€ (0,40)}, U(oo;R):={z€C||z| > R} U{o0}.

3.2 HERER TOEZ

HRIE R DFICEBIT 2 TREE LW > bDZEATE, WS Z & CHEREA
TOMAAREERENERTEZS (RN E0d LKW, EiZZHUE Riemann
HDO—fEimd 5K T W5, ),

z=o00 D, f(z) DMVFFEA, ERIA (BREFTREREA). M. (L) EMRERTH 5.

Zmﬁi%d‘w=if£ﬁ£@bkg@0:f(%>@w=0?®ﬁ§fi®50tﬁb
BMEWCOVWTEDP LEELIRLRETH S,
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a N
EH 3.9 (co MIUFER. ERR. ., EFEFERLR) o 28 f OMIIRER (iso-
lated singularity) T®H % &%, (AR € (0,4+00)) {2 € C | |2| > R} & f DERBUTE T,
ZZT fREAITHZZEZNVS, ZDE X,

sy =1 () ©<lul<p

B, 013 g DINIEMRRF[E R 2H, 0D g 2> T, f OIMFRRM co D77
HET %,

(i) co 2 f DFREAEEIFER (removable singularity, IEBUSR, regular point) TH % &
. 028 g DIREFEERFRFTH 2 282V I,

(ii) oo 2% f DR (pole) THBElE, 025 g DMTHBZL%EWVI, 025 g Dk HLDOM
THHLE. cold [ Dk HOWTHB LS.,

(iii) oo A% f @ (i) EM4FE R (essential singularity) TH 5 &1k, 02 g O EM:
FERTHLZEZWVI,

y,
(P A {2 € C | |2] > R} DT LB R < |2] < 400 ERT LD 3, {26@‘ |z|>R}:
{z€C||2| > R} U{oc} ERBIF 272012, |2] < 400 £ LTH %, )

4 N
8 3.10 (co DEH DD Laurent BEAL TNICEDIKMIIBRESDRE) co D [ D
MY EMRREAr T2, ERICE->T (3R € (0,4+00)) f & R < |2| < oo TIEHI
THDH. (I an nez)

(3.3) flz) = Zc‘z;n” tag+ Y anz" (R <z < +o0)
n=1 n=1

DAL D D, FEik
(3.4) _ b f(©)

n = 5 - md(’ (neZ; R<r <o)
TH2, SHILIFD (1)~(3) 23D LD,
(1) co 28 f DRREAREREAN < (VneN) a, =0.

(2) oo 2% f DL & (Fk €N) [ax #0 2»D (Vn € N: n> k) a, =0].

(3) co B f DEMREN & (VkeN) (IneN: n>k)a, #0. )

sEFA  THEREIRL C. FERSEE A(c; Ry, Rs) (0 < Ry < Ry < +oo) TIERIZRBIRUE Laurent
ERBHR 2 Z & ZEAEATH 5, A(0; R, +00) IZOWTHEHH LT, (3.3) Wi’z {a,} P
—BINSAFEL. (3.4) DD LD e BEIT 5,
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—7J. g & A(0;0,1/R) TIERITH 255, 0% g DIMVFFER T, (F{by}nez € CP)
- — b_
gw)=> byuw"+b+» — (0<|w|<1/R).
2

FiZ0<r<1/R ZWilTHEED r LT

1 g(w)
bn - Ii wolr WL dw (n c Z)
N (s RR
[e.@] bn o0 .
f(z)=9g(1/z) = ;Z—n+bo+;b_nz (R < |z| < 00).

(3.3) DIEDOHEBEFO—EMEDL S
(Vn€Z) b_p = an.
W 212
e o f DRREFRERIEN < (VneN)b, =0« (VWneN)a, =0.

e o fOM < (FTkeN) b, #0002 (VneN:n>k)b =0 < (FkeN) [ag #0
D (VneN:n>k)a,=0]

eoco D f DEMFIEN & VkeN) (GneN:-n>k)b,#0 < (VkeN) (IneN:
n>k)a,#0 m

[e9]

(3.3) &, f OHIIFFEM 0o DFEHD D Laurent BEI. %7 ) a,2" £ZOEFFLITR,

n=1
BRINZ a, ZKRDZDIZ, (3.4) 1ZHFE DRI ZRNZ ENE W, [ PEEBEROSE
SRR RGTREEDN D 5 (1Rh T 5 ).
c e C OGE LFkkIz, AR RS oI, lim f(2) 12 & >THETZ %,

4 M
i 3.11 (MIFER co D lim ICKBFFHDT) oo D f DINFFERTHZ L Z. X
D (1),(2),(3) 3L DY LD,

(1) oo 8 f DIEAIA « lim f(2) & C WTHIRERD (3 a9 IZF LW 2 D502 5)

zZ—00

(2) co 2% f D & lzigcl f(z) = 0.

z—r00

(3) 00 A% f OFMRERA & lim [(2) & C HTRRLAVL, =00 T (C TR

z—»00

L72WY)
J

SR - — % DEED DS L E. 2 00 6w — 0 THED . AR O
JOEHENSHHONTH S, m
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SEE 3.12 % T Riemann B (1 ZTEZEZHK) 222288, C = CU{oo} #% Riemann [fiT,
~ N ol N 1

oo DHEEE Up — {2 € C| R < |2] < 0o} 1251 B RFTHEAEA w = - THBHLHETE

5, M

Bl 3.13 f(2) = % E. 2 = oo FIEAIE (REEERRL) L35, K,

o) =1 () = =

1
w

3w = 0 FEREICHEO7 5, AU lim — — 0 (GIROREE 1) 25 5o TH5, =

z—00 Z

Bl 3.14 f(2) =z &, 2z = o0 ZHUTFFD, EER,

o) =1 (5) =+

Fw=0 225, 2T limz=c0 OHDBHLNTH S, =

Z—00

-~ 83: c € C TO Laurent ER. FEFT ~

c € C PEZE f OIMIFFRER (isolated singularity) TH 2 &i&. (Je > 0) f &
{zeC|0<|z—¢ <&} (ZNIZF D(c;e)\ {c} £dFTF3) ZERBUCE A, £ ZTIEA]
-’6%5 Z t %L\5o :@t %\ (El{an}nez € (CZ)

[e.9]

00 . a,
f(z) :;an(z—c) +;W 0<|z—¢ <e).
COHEADHEEZ. f D cIiZBFZ (c DED D D) Laurent ${E. ZOHfEizRD 2 Z
% f % cIZBWT Laurent BT 5. W9,

[ DINIR R ¢ BT D 3 DI T 5,

(i) ¢ DBRERTEEIFE S (removable singulariry, IERIAL, regular point) TH % & 1. (Vn €
N)a_,=02EDUDZE VI, ZIUIRD (a) % (b) LEHETH 5,

(a) (Fe € (0,8)) FIE0< |2 —¢|<e THHFTH 2,
(b) lim f(z) 1& C W CHIFR 245D (Fi lim f(2) = ao)o

(i) ¢ DB (pole) THB LI, Gk e N)a #0222 Vn>ka, =0 2HILD
TV (ZDL X k2 ¢ OME (order), c & f D k fOMEFER), Z4Ld
li;n (2) =00 E[AMHT D %,

(iii) ¢ 2% (FMIL) EMIFER (essential singularity) TH 2 &1%. (Vk € N) (In > k) a_, #0
DRDIIDZ WV, ZHUE lim f(z) BCATHREZR;7=3. 22D lim f(z) =0

z—cC

THRWI L 2EKT 3 (C THREZEZLV, bWl sh3),
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[ D c 2B 28BE (residue) Res(f;c) &
Res(f;c) = Res f(2)dz :=a_

TERT S, c DEDY ZIEDAZF AT 5. XN S D(c;e) NDORARFR C
R LT,

/Cf(z) dz = 2miRes(f; )

DALY 3L D,
L J
1W&w(:ﬂﬁ%59b$%@ﬁ%ﬁ%£f@ﬁm#?ﬁvFﬁ%ﬁ?ﬂ&%=z;13?
5 t %\

! 1
1)
w ! 1+w
w
Fw OB LT w=0 OEFETIEATDHZ205, fliF 2 =00 ODEHTIERITH S (?67?

AL llm f(2)=1TH2056, LE-oTHRWV), £/ f(co)=1. WZIZT g(z) := Logzll
b z =00 TIEAIT g(o0) =0. m

Bl 3.16 neN &35 E, n RZEK P(2) =apz" + -+ ay (ag #0) ITDOWT,

1 a a
P(—)Z—%+“~Fi+am ap # 0
w w w

Fw=01En NOMIZIFOPL, 2=00 & P D niOMTH5, =
il 3.17 2z = 00 &, sinz, expz ¥, ZHATRWERH O (i) EURELATH S, =
BR. f: C — C DERERUZ 513,

(Hantnzo) f(z) = Zanz” (2 €C).

n=0

ZHATRHRVWEWS ZEId a, #0 22T a, DEREDZ 0S5 2 TH 5,

f(%) :i%mo (w e C)

n=1

. we f <%) Dw=0DFbLYTOR=F VEMTHZ25, w=0 0D (M
i) EMRREATH S5, WX o ld f O (L) EMREATH S, n
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3.3 HEEERTOEK

~
E 3.18 (BAHOMIFES oo ICHBITEBE) Q1 C OBEST. f: Q — CIZIERL
oo B f DINIRIRSL T2, 2D E (R € (0,+00)) (F{an}nez € CF)

f(2) 2}%z+§: (R < |2| < +00).
n=0

DD NLOH, —ay & f D oo KB 2BE LU, Res(fio0) £72id Res f(z) dz T
E
N J

r>0 LT, z=re® (0 €0,2n]) TEFZMMHREZ C L LS5, ZhEEHAZFHDE
T2 r OMAE LZ, KEHEDIC—F 3 2R TH 2, REDICR-oTLES N, C I
oo DD ZEDHEZ—FHTELVI, 2D CIKNLT,

(3.5) 5 / f(2) dz = —a_1 = Res(f;00)

B D 310 (IR A DR b % E O X 10— 5 2 Bl - THERS LT, 2ni ©
B3 L EEOELNS),

DA ZUEDIFERIZET 5d00d L nd, C % Riemann ERME S &CHE’%?Z‘ (Bkm oo
Hul 6 BC) Jkdle N O JEl b 2 KKIEEHEI D i— 83 2 PAlIfR E 72 5, £z w = - kJZ D w

FHIZET e, 0 DD ZME {weC||w =1/r} ZH->T, KKEHED kﬂ‘]@“%ﬁ%ﬁﬁﬂﬁ
W25,

FOSRE. - FETEZTHHH S5, w FHEICELTEZTHAD & 51081 5,
w_uzzﬁaz%\@_—@mufﬁéﬁa\ﬂ@@_—%ghwf\

1 1 1
— dz — — 1w)- (——)d
o [ = o [ (<)
=) gy D = by = .
w

AR 3.19 (fBREED A) Res(f;00) &, Laurent B D FETHDOBRAIDHDHRE o) TDH R
WL, Res(g;0) THRWVWI EICHEREL &5, BREMADPEAR (Vn e NIZXMLTa,=0) T
HoTH, Res(f;00)#£0(—a_1#£0) &WVWHZEDBHD S5, m

AR 3.20 (BEZERIESICOVT) BADPEEF L LTW AR [14] T BE%Z Res(f;¢)
T < Res f(2) dz 2HEE, BB REBUL, BIEf TR BT f(2)dz ISH L TER
éh%\t%ié®ﬁﬁﬁfﬁéb%\tbfﬁé L2L, CORSZHRALTHETF R

MEHE DS R (—IEAEDA (6] 101E, BRERRMA TR LTERI N2 b 07
EENTH B, §E%¢i%57£ofb\7’£b\) ’Mib$< DY LHEBEZE»STHAS, L
L. 2OH701k. ARBEOSVADEL S5 5, =
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& o
&
e

I s BIERE BT 5efir Th b
T E.

3 (R HRMICEZMWZ LS5, 2 FH, w FH, Riemann BKE D 3 D Z2#iVT, )

Bl 3.21 f(z) = % X z =00 TIEAITH 2,

Res f(z) dz = Reg —

%%5A\ﬂ@:}j%fz%f\%:00H£4%m4:1%ﬁ®1y%y@wh:

nel

—a_1q = —1 ZLT%EL\O |

fll 3.22 (BIERAHD oo TD Laurent BRDEETFLEHDOKDF) FEIEFHD co TD Lau-

rent JEBHD FEI L FEDOKD T ZHITHHAL X5,
244102249
22—z42

1+ 7i 1—/Ti
= , 8= 9

(+) f(z) =

1+ 7 LB,

ZOFEMEK O C A ToMmix THb, a:

la| =8| =2TH 3056, D(0;2) T Taylor R, A(0;2,+00) T Laurent EHIHIK S, £

EHERD 2RV,

(x) DHEADTFDZIHEK 24 + 1022+ 9 . FROZHEK 2 -2 +2 THOHET L. ¥
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224249 BD 72-9THE06, XRDEIICEZHER + EFBROFBICEHTE 5!

(P24 + 249+ T2 -9 72 —9
(3.6) f(z) = P p—— =z +z+9+z2_z+2.
P+z-2=(z—a)(z—p) ERBIHETZ2DT,
72 —9 A B
= +

2—242 z—a z—p
Zii/z3 A, B DFET S, 72—9=A(z—8)+ B(z —a) b,

9-7 76 —9
o B I6;

A=o— o B=g—o

A 1 B 1
— 2 e
f(z)==z —|—z+9+z 1—oz/z+z 1= A/

AL 2 B (B)
222+Z+9+;§<%> +;§(;)

o n—1
222+z+9+AZa 6

Aa” 1+Bﬁn1
= 9 2 < < .
242+ +nz:1 o ( |z| < +00)

IO f D oo DD D Laurent B TH 5, HEIZ

9—-Ta+78-9

i—a = —T.

Res(f;00) = —(A+ B) = —

B BN, - g
Z p—
Res(f; OO) = — ZILI& Zm —1.

(ZoPNZ. LENZADEREVWEZ LT, 0EKEID W) S THAEL TV, )=

AR 3.23 (BEEHMD ~ ICHT3 Laurent BRADEPEFBOFE) BHHEVTIRDIRS
. FHEEBD. oo 12815 Laurent B D EH & BEUI—MITRD X 5 IR ZEHETK
¥ %, (Laurent BHHDBREBUIETINEIZZ 2 28 EHE DR T, BHEZ A2 UIHDE
D2BZEeMNBVDT, ETHHEHNTHS, )

EHEA f = % D oo IZBI} % Laurent EHDOEEIX, HIDBOMZEIRET S22 TKE
%0 DED Q(2) = q(2)P(2)+7r(2), degr(z) < deg P(z) E LT\ f=p+5 L72DBD, p D1IX

U EoEZEED TS DD Laurent BEDFETH 5, FEEUX, Res(f;00) = — lim ar(z)
IEHCHHRTHS, =
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4 HBIFFEHK

[ DEIEEE (rational function) TH 2 i, f(2) 28z OFHEATHL 2L, 2% D

(3P(2),Q(=) € Cl4) ﬂa:§g§<m@#0taéze©
DD DI HZ VI DTH o7,
P(2) ¥ Q) ORAMIZFER 2 RDT, ZHTHDEFT S 2 L1z kD (REATHERF S
RIS 5720 F 525, BIEGRENCIBE AR W), P(2) & Q(z) BEVCETHS 2 &
PIRETE S,

4.1 FIEBROIBD DD R

(BEE 14 1ITZ5VWHSABEPHEIN TV S DX, Mittag-Leffler DEB AR EZEHL T
WbD7EA 973))'7)

EHBEB ORI # (partial fraction decomposition) (&, M3HED DFRFE T, HHL
BBDONERDZHET 2L ZWIBREATHA S8, ZITIEIRBEGROBAIPOREL
Thb,

Jelibam 2 AR E VW TB L &,

BERROBLDBHRIE. C ROTRTOMBICH TS Laurent BRADTHOMICEL L,
HHEBE f %

ﬂ@:gg,<p@¢m@ugmm%a@$%ﬁ%@ﬁ>

YERT, f(2) DCHNOMIE P(2) DFERTHZDT, ARMETH 2, Tz, ..., ¢, 5
2. % o B2 EEH R

() ()
N B
fj(’z) T (Z_ Cj)k]' + + z _Cj
B,
R :=max{|c1|, - ,|e;|]}+1 &BL e, fIER<|z] <oo TIERIT® 2225, FHan}nez st

f(z) = Z +ao+2an (R < |z] < +00).

n=1

2
B2, P(z) =2 Q) =22 DL &, f(2) = % DEFIRE C\ {0} ¥ ARTH. f(z) =2 LHELLT

C AT, BAMNIEIKENTH 225, BIGEHE L TEXAIL 2w,
Brzor xid, FEBOHHTHREST 2 X512, HHIXPATH 2 X572 2 RPN D Lih, HERBEE
DHEER. EEOZHENZ 1 XKoo h 2720, b o LfiHICR 2,
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% f D oo DEDLDD Laurent B, F/-IEBDHZED

o
= E anz"

n=1

Z. fDoo DEDHHD Laurent BEHDEFL L FERDTH - 72,
n:=degQ(z), m:=degP(z), N:=n—m B & %,

hmM: ay#0, (Yn>N) a,=0

Z—00 ZN

DD LD L EZBERZITTD %, R

N N
D)= a2 (NSODLE Y =0rEZ5)

n=1

SN
Z f] oo (Z eC \ {Cj};':l)

E%(Z\gM@T@%%tT\iétzéﬁﬁfﬁ&
FHZ g 13 C THATH B, FBE lim g(z) = ap ZHSDTHE 25,

(3R' > 0)(Vze C: |z| > R) |g(2)] < |ag| +1
D DILH, Vz e CITH LT,

l9(2)] < max{M, |ao| + 1}, M := max |g(2)]

W 212 Liouville DEHEN &, g I FEKEETH %!
(F3C € C)(Vz € C) g(z)=C.

200 DR ZEZ B Y., apg=C. WZIZ
F(2) = (a0 + fool2 +ij (z € C\ {e;}5y).

ZAUIERIX f(2) DI BRI SR, 2D ¥ BEET 272912 RS0 EED
—BEM ZRZEI,

AR EARO—EN Ho DB OVTIE, RD XS WKEAFZANDZ Ve B s, T
BOEHKX f(2) BEALBNIL & HEFIH (H-oTWVWBIETROTI ZTIIEMT 20, b
LHIB R TGEEEZBbALEE L TRIATES L5112 L'C% SREDIH 5) ITHDWTEE
HI22, RO () DIVICEETE T, ZOMRE f(2) DD DB WS, FHHEFIEE
LT, T2 O IcERZEDbE S L, %@ﬁ@#@%hfh%ptkﬁéo
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- BRREE DT 8o iR ~
EROEER f(2) IS LT,

(3N € NU{0})(Han}no) @r € NU{0}) (e o) F{m; o) Hag} 1< )

1< <m

@)=Y a0+~ zeC\{g)), N=0FZiEax#0, aj, #0.

j=1 k=1 (z—¢)*
N J
ZITHEZERL TS {a,}, 1, {¢;}, {m;}, {a;1} K& U PRRTERTO—BEEDLD
50 DI ZZDIMDT AT 4 7 & —FECHMAL £ 5,

ZHADRBO —BIEEERLRA > T0WETH S5, TRDb5,

Z%Z —sz (z€C) = (ap,ai1,...,an) = (bo,b1,...,bn).
COHEEFOLBIHOE AR D 20, ZZTERBEEZAWE S, 3. IREODXEBRIEL /-

Z(an—bn)z”:bo—ao (z € C)
n=1
Tz—o00 & LT, EHOMREBERTH27DIC a,—b,=0(n=1,2,...,N). $§5t/k
E 0127 5DT, FHild =by —ag = 0. §&& (ag, a1, ...,an) = (by, by, ..., by).
FED aq,...,a4m ITOWT

N
DD LICIERT B &, HADRIROZIARED Y a2t O—EIHERFE LKL

AMETEL Z KRS,
X512, (i) am # 0 THIUI,

(ii) ¢ # ¢ THHUI,

3

=Y o (FCHER).

=1 V7T C =

20 (i), (i) ZoDHEEZHWS &, ZHAXETLHDERTITOWT S —BEMrErN 5,

z—c!



5l 4.1 (BIEBED Laurent BRDEBZEH T A EEZRD D)

224321

f@”:(z—n%z+m'

CORE f DT RTOMUTHEIT S Laurent B O FERZKD 5 Z & T, f(2) DELT 7871
ZRDTAHAED (EBITZD f(2) DEDDEOEZ KD 5120, MABETTHEERIT AT X A
DI WEHETHZDT, LUTOFHEEHL FTH, LOREMROHERE T 2/2DDbDTH3),

—21% f(2) DIHDIDBERTHE0H. f D 1HUOMTHD,
#+32-1 (-2)'+3-(-2)—-1 16-6-1

Res(f;—2) = lim (2 +2)f(2) = lim =

1.
z——2 z——2 (Z — 1)2 (—3)2 9

WZIWZ f D —2DEbYHD Laurent BHDEFRIZ. [ o(2) := ZL—FQ TH%,
11X f(2) DORRD2MNDERTHE00, f D 2MUDOMTHS, M-oT fD1DEDLD
@ Laurent ERAIZ.

bo R— N

DR LTWE, ZNLLEZIC

z4+32—1_1—|—3—1_

_ 1 _1\2 RT
L A
, 1 d\* 9 . od (244321
bl—Rﬁﬁﬂ%ﬂﬁuiiﬁ(@> <””>ﬂ@—£3@<—7:7—)
*limi 23—2x2+4z—5+i = lim 3z2—42—i-4—L
Casldz z+2 25 (2+1)2
9
=3-d+4-5=2
N . 1 2
WZIZ f D1 DEDDOD Laurent BEDOEEBIX. fi(2) := L + TH3,
f(2) 1T 2<|z| <oo TIEAITH % (C ATHUX -2, 1 DAH) 225, Hapfnez s.t.
[e’¢) a_, [e’¢)
= —_— (2 .
(%) f(z) ;;”+%+§¥M (2 < |2| < o0)

YIZAT f2) DT A +32—-1 %808 (2 —1)%(2+2) =2 -3 +2 THZ &, BED 2, R
D322 4+2—-1THAH»H

322+2—-1
®) J2) ==+ (z—12(z+2)
(£) & (b) & R,
322 +2—1 ~a_,
ey — 0 MY T



WHEET L

ao+(a1—1)z+Zanz”—>0 (z = 00).

n=2
Wz
a=0, a;=1, a,=0 (n>2)

DEONE, WZIZ f D oo DEDD D Laurent BHDEH X, fo(z) =2 THB, DW\WT
WCHEBERDTEHEL &,

2 —
Res(f;00) = — lim 2 5 +2Z L _ —3.
=0 (2 —1)" (2 + 2)
RiziiR7z k512
1 1 2
f(2) = fo2(2) + fi(2) + foo(2) + a0 = z—|—2+ (Z_1)2+Z_1+Z

B DILE, 0D f(2) DA ABARTH S, =
f 11, MES THERAFEERWT, Eoflo f 2008 iRe X

4.2 FEBEHOBH

~ Q2
f(Z) - P(Z)’
35, f(2) DCHDOMZ ¢1,...,cxn T2 (N=0dDDHE2) R>0% {c1,---,cn} C
D(0; R) i/ 3 &2t RELHS (BIZIF. N > 1 DHEE R = max{|c1],..., |en|}+1
EBFIFRWV),
ZDrE, BBUEEHLD.

(P(2), Q(2) RE W E M RS THR)

1 N
5= | f(z)dz=) Res(ficy).

211 |z|=R

—F. 00 BT BRHBDERIC L > T, £30IE —Res(f;00) TH B, o TROMEER 5,
\

e 4.2 (BEEAMO Riemann BEKERAD IR TORBHOMIZ0) FHBEEE f © C AD
‘3_’\‘1-@@7& C1, ", CN i BN %\

N

ZRes(f; ¢;j) + Res(f;00) = 0.

j=1

N J
ZOmEIE— Y7 DA (trivial) TH 5 K5 B5DT 208 LW, B £S5 Tl

BV ZORICEEDTEPRVE, BIPBPIBINDPRCERTH 2,
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B 4.3 (BEUCHHEL THZHITHEER) 1] 4.1 TR
22 +32-1
(z—1)*(2+2)

WZDOWTHNRTzDS (Laurent D FEEBZ KD 5 & G BRI Z. LD 2 & OffERR
T H200HBTH - 7). FRHC

f(z) =

Res(f;1) =2, Res(f;—2)=1, Res(f;o0)=-3
Mo Tze WEMIZ
Res(f;1) + Res(f; —2) + Res(f;00) =2+ 14+ (=3)=0.m

Bl 4.4 a, b, c, d IFEWVICHERZ 4 DDEFBE T 5 & %,
bed acd

(1) @—0a—a—d  b-a)b-cb—d
N abd n abc t1-0
(c—a)(c=b)(c—d) (d—a)(d—Db)(d—c)
e,

() T o HIIKRFZARTZOF IFHEME) PHEINTZL 720, 2 TBE,
a, b, ¢, d DNVFND 0 THRVE LTORT (WTFRDH 0 THBHEIZEMRT (4.1) BIELW
DD B)s
abed
LA P ey 3 s | )
B, fFOCHDMIZE a, b, c,d 0 THH, WTFNDOMNED 1 THS, Bl ald. f
D 1ADDM TH 205

1
z

. b abed 1 _ abed 1
Res(fia) = lim(z =)/ () =l o == = a=bla-cla=d a
B bed
(a—0b)(a—c)la—d)
kR LT
acd abd
Res(f;b) = bbb Res(f;c) = C—a)e—be—d)
abc
Reslfid) = G ay@—na—o
B
. T abed _ abed _
Res(f;0) = ll_rf(l)Zf(Z) = l_}o (z—a)(z=b)(z—c)z—d) (—a)(=b)(—c)(—d) 1.

WMo Ty (4.1) DL f O CHNOMIZBII 2HBOMTH %, @ ZITHE — Res(f;00)
WKHELWETTH S,
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f(2) X 2z DS RZEROHHMTH 205, lim 2*f(2) =0. R hm 2f(z) = 0. RoanéE

4512&D, o
Res(f;00) = — lim zf(z) = 0.

WZIC (4.1) HEEHE Nz, m
RO, FEIZ LOBIOF TR L THW: (RO 7DIZEZIRVTHEL),

R 4.5 co DY f DANIFRHET, lim 2f(2) 2VEROMIRIE A ZFFTIE Res(f;0) = —A.
FHZ lim 2f(2) =0 72 51, Res(f;00) = 0.

SEBH  f D co DFEH DD Laurent EH%Z

LIoLE,

2f(z) = Z an2"tt = Z Ap 12"

n=—oo n=—oo

z2—=00 D E, AROMERE A ZHRoZ o,
(VneN) a,.1=0 AN A=a_.

W Z1Z
Res(f;00) = —a_; = —Am

AR 4.6 (B 4.5 DM FiF Tee CH f OMNIFES T, lim(z — ¢) f(2) DEROHR

z—C

i A ZF272 513, Res(f;c)=A) EWVWIMENKDIID, m

F= 4.7 ( TIEBI = BEIK 01 & 0o ICDWTIIARRRIL) AROERE ¢ 28 f DIERIRTH %
L&, Res(f;0)=0TH22, [ D oo DIFEFFETIERITH>TH, Res(f;00) =0TH5 LI
RS0, BlZIE f(z) = % DEE, lim f( )=0TH305. flF co TIERITH 223,

Res(f;00) = —1 # 0. L O@mEI, Res(f oo) =0 DODEHEL+PEAFZEZTVWEHT
il %, =

4.3 BIEREHK

AHERR L H 2B TUTW S, FEARBKZHENT 5, FA MO D F i+ En 7
DT, ZNZPIII L EALSTRNTHEICANTALS, EWVWS=a7 Y R7?

TH 48 (BEEMEK) D # C = CU {x} Ofir T3 %, f 28 D THER
(meromorphic) &%, MZRWTIERITH 2 Z 205 (REFBERESDYD 256

Z I CHBOERZBIELT, EHITHEEEZS ), $/2bb. (BECD)D\E X <C
DT, f: D\ E — CIEERL Vee EIZHLT, clid f DMTH 5,
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MERDEE E=03HD 5% (Z5VWIHEZILTWERY) OT, NERBIRIZHH
BT H 5 1o

AR 49 F ORRUIINLRTH %, FEIE ce E T2 %, clid f oTHD, FricHlaz
FRETHE2025, AR>0) fld{z€C|0<|z—¢ <R} TERINTWTIERITH2H
5. D(;R)NE ={c}. m

[ﬁu‘%ﬁ 4.10 (BIEMEHKIE Riemann RTHER) AHEKE C THHATH 5, ]

FIERA ﬂd:%%%P@Jm@dEmK%E@?%ﬁ@%ﬁﬁ)Zﬁﬁpﬂd®%ﬁ%q,

ey BT BEE. IEC\ (.. en) TEHICHY . flk e, #BETS (j=1,2,...,N),
— . 2 =00 IZOWVWTHNI S,
1
g(w) :—f(—)
w

_ w DK
- w DEIEN
CEEXETIEPHRDE, T w =0 ZMEIIFREFGERERE T2, I f(2) &
z=o00 ZMFIFERIRE T 5,

(BRFY-DHEEA: R := max{|ci|,...,|en|} +1 B EE, R>0T, R<|2<oc0 T f &
EAITH 205, oo & f DIGIFIERNTH %,

B, HHLMNIZ
g(w

lim f(2)

z—r0o0

X oo FRBEROEEMTH 2 Z LIXBERBITTH 5, HIEDGE oo X f DWT, B&EDYL
B oo ld f ORETRERESNTH S, )n

RIXME 4.10 OWDAL D 3D,

[ﬁ%4il@fﬁ@ﬂ@%ﬁ@ﬁ@%ﬁf%éo j

(FIFFADE L, B 4.1 DFEREFLTH 3, )
SR fAC THEERIY 52, EFELS. f OTNTOMOESE ECC 3L %, C\E
< fIXERITH 3,

X FIIAREATH S, FE b LERESZSIX, FHeutnen st. VneNge, € E, 2D
Vj k¢ # cp. CEIREICEMETH 25532827 FTy {enbnen BITRE DS 2D, Z
DR %Z ¢ £ T 5, c DMTHoTH (ie. c€ E)y ¢ DMBTRLETH (le. c€ E, cld f DIE
i) JR>0st. fld0<|z—¢ <R TiERI %%, ZHUE lim ¢, =c EFET B,

n—oo

BRZD7DITHENTELE, ¢, 2 cTHEZh»5, ANENst. Vn> N, —c| < R. ey & cyy (FHHE
D, BT E DETHE05, D(GR) NIZ2DOD E DEMBH 5 I LIT%5,
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ENREREETHLDT, Eric (j=1,2,...,N) B} 5 Laurent EHOEE f; 2%
N
DT, f-> f; #EZBY. Lo#kR L ACERBERE 25, ZOERE C tBLL
j=1

N
f2)=> fi(z)+C (z€C).
7j=1
Laurent B D EH f; lZTWIhd - OFHEKTH 2056, [ SAHEKTDH S, =
CIZBWVTIE, IREDIN R 72 WRANDTRET 5, ZAUIEFIBTERTRVWEYT
H % (Bolzano-Wierstrass DEZ BN Z 5), ZD X5 LRHNE. 0o ITFHMT 5 & 5 7%Eh
SHN RO, CleBWTiE, ZHUE oo ITIRT 2 2 LICEEL &5,

ﬁ@m@ﬂfﬁmﬁﬁtbfﬁ\ﬁﬁﬁﬂﬁ%hﬂﬁﬂ I S 2 OB B 5, EMEFE
B, MWV RRSTRWGBIOERT I ZFEELTEL,

4 N
EE 4.12 (—ROEMBHEROEE)c ¢ C R > 0, f & A(0,R) =
{zeC|0<|z—c|< R} CHHEAIY T2, ¢ f DEMBERTHZ 2L fIE D(c;R) =

{zeC||z—¢ <R} TREHETRVIEEZWVD,

e f OINFREATHZ &, BERFEEDZODERDEMHFIFEMETH 5, FEEE. ¢
D f OMNFRERA (3R >0) f X A(0,R) ={2€C|0<|z—¢| <R} TIEH]) &5
HIED S & T, (a) (FBREFRERFE ), (b) () OWIThDEED. f & D(ce) THHEHAY
THH, —7 () I EHRER) OBE. [ & D(ce) THRHAIL IR SRV,

J
e f OEMFRRSTHZ I1E, BT 3IC, cld f ORETIERRE AP TR Ve WS
ZrTHAB,

FEIE 4.13 (Picard) flZ0<|z—c| < RTHEHAIT, cl3 f OEMRESE T3 L X,
O0<|z—c|<R 2 f(2)#4w

TH2E57 weCRFEETILELTCHEA 2 DOTH 5,

SIPR (BIRT 5. BRI (19 2R &, )
C\ f(A(c;0,R)) DEZRIZ 2 UTFTH 3,

W4J4f()_@m 1% 0 B EMERSCHED, C\ f(A(c0,R)) = {0, 00}

5 1RGOBEH
R OMST 1 REAEL f(2) = ax +b BEARNTDH 2 Z L IZRDTHHRA L THA I, [

iz, C OHRTIR 1 RBEEDEAR, tS-oTHEVAD LAV, C ottfitid, 22T
YT 2 1 ROBEDEARTH 5 |
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5.1 E&H

L ROBEL &, —HRES b, w= 22 OF¥ORTEES C 25 CNDEHTH %,

4 N
E&E 5.1 ad —bc# 0 /=3 a, b, ¢, d ZFHWT

(i) (c # 0 DFH)

o (2= /o)
#le) = éz +0b o
ot d (z # —d/c,00)

00 (z = 0)
o(z) =% az+b

cz+d

TEDBND ¢: C— C % 1 RDMEH: (linear fractional transformation) & 2\
\M&Sbius Zf (Mobius transformation) & FE,

)
oo TOfER, —d/c TOEIF, MR LTERINTVEIEEZLZ2D08HZILT W,
-~ Mo NF = v 2 ~
(a)c;«é()@}:%oz—>—6—ci@Z%cz+d—>0,az+b—>—%i+b:—adgbc7é0GZ‘L‘I_
%’ﬁ\bf\
. az+b . az+b . a+b/z a
1 = 00 = (— 1 —1 _ 4 .
S g e m e g = i = o = A
(Mc:O®E%OM—M#OT%%#6\md#&@iﬂ%#Of%%#%
Zlgg (%z+g):oo:<,0(oo).
N\ J

c=0DHFEE. —d/fc=00 THZDT., HIMLND 2K (—d/c & co) =T B Z ki
FEL XS,

ad —be # 0 1%, EBEAMTHRVWI2DDEHTH %,
ad —bc =0 72 HITERBAKTH % Z & DFEA

_ _ 2
EDEDBED. J) = o BavE () - pl0) = S0 2 LI

cz+d d cz+d
. a 1 ad-—be . .
H5WIEIDELTELGNS go(z):——z- T d DWT I ZH S,
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5.2 &

WEE 5.2 FED 1 RH¥EHE, C 26 C AOEFMKTH 2 (B CHHBETH S
LB,

SFBR o RIEED I ROMEMRE T2 L &, V2 e C LT,

lim (2) = o(z0)
z ZO
Z—>Zo

ZREIEREWV, 20 €C D czp+d#0 DHEFHS D, 20 =00 HEWIE czp +d =0 DI
alid. Lo TfirnwF =y 27 2onnrd, =

A= (% 0) cGL@C) LT, pals) = P8 L5, A pa 13 GLERC) 25 1
c d cz+d
R BELRARNDEHTH 5,
s N

D‘ﬁELE 5.3 (1) A7 B S GL(2,C) 7316@‘ YAO0PYB = PAB-

(2) I = <(1) (1)> IR LT, o = id (C DESEE).

(3) A€ GL(Z,(C) 7’3: 60?1 Pa-1 = (QDA)_I.

_ Y,
SRR
(UA:<::>B:CTQGGMZQZ?68%

ap- (@ b\ (p q\ ([ap+br aq+bs
“\e d) \r s)]  \ep+dr cqg+ds]’

2€C, rz+5#0,cop(2)+d#0 & T DL E,

ap_z+q+b
B _ Pz+q\ _ rz+s _alpz+q) +b(rz+ s
pacen(z) = ealps(z)) = ¢a (rz—i—s) B Lt td ~clpz+q) +d(rz + s)
rz+ s
ap + br)z + (aq + bs
:(p ) (ag >:<PAB(Z)-

(ep+dr)z + (cqg + ds)
R, AREDHZRNT, paopp(z) = pap(z). C hEAERMEDHEZRVZEEZ, C

20 (X, d), (X',d') RHEBEERE T2, QW X OWEREIESL T2, #HEEHR f: X - X, g: X - X/
IZDOW\WTC,

VeeQ f(z)=g(z)

DL D LD B I,
Vee X f(z) = g(x).
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(2) c=0 DHEHLET2DT, EELPH

) oo (2=00)
er(2) _{ z (2 # 00).

ZHUE o A C LOESEHRTH S L BRT,
(3) Ac GL(2;C) D¥ &, A e GL(2:C) TH 3,
Qa0 Pa-1 = paa1 =@ =1d, Qa-10ps=pa-14 = =1d.

WZIT a1 = (p4) . m

{%54E%@1ﬁﬁﬁ§ﬁ¢%i+@@é$%6%%o j

iEFR WEBRBEFET 2056, =

5.3 F{TRE). THE. R
SEATHEEN Ty(2) == 2 + b 1.

t%ﬁé#%\lﬁﬁﬁﬁﬁfﬁéoﬁﬂ<é?)ﬁﬂﬁ?éo
FERAG M,(2) = az (a € C\ {0}) &,

a-z+0
az =
0-2z+1

LT BB | KEESTH B, (TH g? BT 20 ZAULE BIZ 2 OISR L= F

BADPDRTOLBHNKR N, DFED a=re? (r>0,0 € R) MEARTEEZ, w=az = re?
. (=2, w=r( LTI L,

BIRRPDDARE 0 DEFEER L.

BIEK (r > 1 OHBE) £REHD (0<r <1 D5E) 28T (r=1 D& 2IEHEER),
w&mazém\
I 0-z+1

z 1-240

EEFEIFILDO. 1 ROBERTH %, 1751 (? é) DIRIET %o
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D E2e, EATHE), B8 (RAHODDEELR LK - fi/). RERE 1 X EES TH
P, WITRHI D LD,

e 5.5 (EED 1 ROoBEL U, FATH8E), TG REOGHRTERINS, ]
SIEBA
(a) c£0 DFE. az+b & cz+d TEIDET S L, B afe, RDD b—ad/c THE1b,
ad
az+b_g_b_?_g_l ad—bc__ad—bc 1 _l_g
cz+d ¢ cz4+d ¢ ¢ cz+d c? d ¢
z+ -
c

Td/ca R7 M—(ad—bc)/CQa Ta/c %JILE&ZZ?@L?': Zeilis %o

(b) c=0 DHA.
az—i—b_az—i—b_gz_l_é
cz+d d  dd

THBEINH, Ma/d, Tb/d %J[LE\L:E’@L?C:Z&:Z&:E)O ]

54 C ®OH

C OMEiE. C o (ElED) FHEEROBITH 2, —IIC, |B]2—ac > 0 Zifi7=F a,c € R,
peCZHNT
azZ+ pZ+ Bz +c=0

D% LI AR TREINS (FRE (14 p. 9 OHIE 1.4), a =0 2 HIFER. a£0 L2513
EEOMZET,

[ﬁ%aeﬁ%@1ﬁﬁﬁ§ﬁ@\E%@@@H%@@ngﬁo j

SEER  HATEEN T, T, EAIERIC. HREOMITEEOMICEIN S,
TERUE M, (a #0) T, EFIERC, HEOMIEEOMIIE IS,

Rl w — R(z) — % CYSRAD, FNES, z:% 2 AERICRAT B b,
al(l)+ﬁ<i)+ﬁl+c:0
w \w w w

a+ Bw + fw + cww = 0.

d=a, B :=p d:=c

ww &2 T

Bl k.
d'ww + W+ f'w+ ¢ = 0.
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ZAUIC OMICER L R EKT 2, =
(HET3 4,
{2 €C;azz + BZ+ fz+c =0}

D w=11kBMEH
{we C;dww+ fw+ fw+ =0}

EWVWH T ERFIRLTWSE D DD, iEIEED (TUEER) Lo Twihvn, Xa%EE
5 ANOHEL T3, )

B 5.7 (HEfEH)

5.5 EEDHERELS3RZAEEDOHRLS3RAICET

; R N
E 5.8 o, B,y e CHHERZ3IRET DL X,

K%ﬁt? 1 RO R @ DI—EINTFET %o

BB (171E) ERRICHR L TAE 5,
Oé,ﬁ,")/ S (C O)i%/ﬁ\\

B = oo DA

v = oo DFHIE

a =00 DEGEIE

TR,

(—EM) 01, o2 DI, B,y ZZNTN 1,0, 0 IZIDFT I RBEH L THL, o=
wa 0t 1E. (1) = 1, p(0) = 0, p(c0) = oo Eiii/zF o p(oo) = oo & D, Ja,b € C s.t.
e(z)=az+b(2€C). p(0)=0&D b=0. p(1)=1ZHWVWTa=1. ZHO25 p=id. B
AT o1 = py. W

R#K 5.9 p(z) ZEMAANTEK L
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%z, «, 8,7 DIEFRAMLE (cross ratio) LML, (z2,a,8,7) & RT ZeDdD5:

_a—y z-p
(Zva7/877)_a_6 Z—’}/
CHUEBEABNRE D E0, TITIEREADLEY, =
e I

%510 o, 8,7 C 2MHERZ3HL T3, E/. o, 8,7 €C bHERZ3HL T3,
ZDE E,

ela)=2ad, @B)=0F, o) =2
\%ﬁt? 1 RDBEEL o DFHET 5,

J
REEA A 5.8 O 1 ROBAEME @op, ERTIEITLT, 0= @l 0 apy EBLEL
BRI RIBENRTH S, =

fBlfE 5.1 1,2, 3 27N 2,3, 1 ICET 1 XROBEHZRD X,
(fe) HER 23R o, B, y€C ZZNENL, 0, 0o IZFEFT RN 0,5, 13,

(=222
a Z) = .
@7577 a_/@ Z_’y

ThHhoIHNbH,
1-3 2-2 2(z—-2) 2z—-4

“1-2 -3 z2—3 z2—3"
2—1 z—3 z—3 —z4+3

901,2,3(2)

proal?) = o T IR T Lo

ChLEGR BTN, Zheh (? :§> (‘11 _31> TH B, KB 1 RIMER o 4,

o= ‘Pié,l 0pia3 THDB, ZIUITH

13\ (2 —4) 1 -1 -3\ (2 -4\
1 -1 1 -3/ (=1)(-1)=3-1\-1 —-1)\1 =3/

THEABND 1 RpBEHT,

p(z) =

5.6 B (LEH)

@WEE5.11 C % C OMFEAIIER. D % C 2ERE 325 (MONE or MK or 2
FH), f 21 RGBEH e T2 %, f(D)IZ f(C) ZHALITI2HHTH S, IHIT 2
M C LE D REFICABAZICEL L&, f(2) 13 f(C) £% f(D) 2EFICRBAEIC
<,
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ZEER  f DEMEBBHRTH 2 Z s, TIROFFESKD IO, ... =
/Eisiz@@HE%?%%@@&EM?M@@HT%D\RPG@ET%O A
PP BCOMCIEALTEWIEBOMNEICHZ IZ, P P M C OHL O
POFETE2—AROYEMR LICH ST, LHrd OP-OP = (HCOFFE)?2 BERHIDZ L

W, HOHDLE co CIXZFDMIZEL THEEGEDNEBEICH 5 & AT,

P, P YEHE C I L TEWZEBOMNBIZH 2 21X, P & P 25 C 1B L TH#OAL
BIZHDILEWVI,
N )
e R ™
B 5.13 (1 ROVBEROHFEOFRE) C 13X C DM, P & P iX C KB L THEWIZHG

ERONEICH B,
- Y,

SEER  f DIATREN Ty: 2 2+ d, 5K - Hi/h - [FHE M2 2 — az D& ZIFBAS2THD 32
Do B 55 WCED. AR R: 2 L DY ZFIWD IO 2HEPOIIRY, .. =

fRd 5.14 1 ROBAEHNIERLL 2 Z Z 70w, T72bbB, EED—RIBE [ 120
LT
(2,0, 8,7) = (f(2), f(a), £(B), F(7))

) RIRVAON

FEEH  f(), f(B), f(7) & 1,0, 00 WET 1 RpBESZ o T 5L,
p(w) = (w, f(a), f(B), f(7)) (w € T).
voflda, 8,7 % 1,0, 00 ICET 1 RGBEHBTH 205,
p(f(2)) =po f(z) = (z,0,8,7) (z€0).
Wz T ~
(f(2), f(@), f(B),9(7)) = (2,0,8,7) (2€C)m

SR 5.15 (MAIFBEBMMBICET 1 RDKER) 1R f: C - CH f(D) =
D, BT 513

zZ— 20

(35 e C: |€’ = 1)(32’0 < Dl)(Vz S Dl) f(Z) =€

1 -2z

R 5.16 BT, ZoOmELD BV, M8 6.6 ZAFAT 2D T, ZOmEX. IS
Bnwhd LKW, GEFHD 7 A T4 7RBEICR 2D THRLTEL, .
SEBR f(D) =D &0 (3 € Dy) flz) = 0. BHEDEIEID, 2 OB 2 == 0 f

2> %
WCEABIE 0o THD, ZOD5
(FeeC)(VzeC) f(z)=c

zZ— 20 Z— 20

z—1/7 Cl—z_oz'
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2
2] =1 T2, z:’z—zéib\

z

|z — 20| = |2| |1 — 20/2| = 1|1 — 20Z| = |1 — Zp2|

THH06. |f(2)] =] WRIZ |c|]=1.e:=—-c B, |g|]=1THbhH, 2D

. zZ— 20
f(2) =7 =
[ﬁ%517%%Ruﬁm}%ﬁﬁﬁﬁmioﬁlmﬁﬁQﬁ@m ]

SR (Eefi)

g 5.18 ¥ FHZHTHHD LICET 1 RoBELHUX

w:az—l—b’ ad — bc = 1.
cz+d

SRR (HeffieT)

8 5.19 L¥FH H={z € C|Imz > 0} ZHMAMEICS DT 1 ROBEHUX

o(z) = a _é, la| =1, Impg > 0.

sEBA (YD)

6 FAER

ZOfiFEL T, BRVFENOFEAEZHOE T2 HAME D0;1) 232D T, D, &
ELzZrics s,
D, :=D(0;1)={2€C| |z < 1}.

U, VBCORES, p: U=V &35 %, o BPWIER (biholomorphic) TH % &%, ¢
DIERIDOZHSIT, o1V - U DERHITHZ Z 2205,

6.1 IL®IC

EIE 6.1 (Riemann DEREIE, 1851 F) C NOIERE D HEFSETHIN D (# C) &, HA{
F#E D, i TEMIZEEINS ), TROBEHES 0. D — D) T, ¢ & o ! ONFTHIEL]
TH2DDDEIET 5,
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DX, AN D I LUT, D »SHEAMABD X 57k TR fERAD
WIERIER o 232 v =, o &, #HE D OFABRD 2 VIZEIREE » MR,

COTEBIIHERINCHEETH 20, THEMCH, MEE 2o TWAHEE D OFMAEGD
Bond e EHARGENZEL. TOREZRIET 2 ZOEHIIEEHEINTVWS (K5 TH5B),

B, FEEOEE LAEVTVWRWT F R M 22 WD, ZEEEHEBROGAICS FEDE
B (7272 UEBIEEA MR TRV OIFERRIES 2 EHRH %,

AE 6.2 (BABKRLIE) f:Q - C & 2 € Q, 2 ZEHMEEREIERC, O TNLT,
wo = f(2), Co & C1 DI £(Co), f(C1) BIEBLE, Cy & Cy DRITAL f(Co) & f(C) D
BRIMPELVE X, [T 2 TEALWVI,

BN OF R TEMTDH S 72DI10E, f BERAIT, f/#0BWD D2 e BIRBEFFTH S
ZEDHHERTVS, m

6.2 H{ME D, OFATERR, Schwarz DlE

ROFEZFAAL X5,
Dy 725 Dy ~DOXUERIZLBEE D — X

zZ— 20

(6.1) flz) =¢

1 —%2
27U e, 20 03 |e| =1, |20| < 1 Rl TESEKTH 2,
£3. (6.1) TEDK fHf: Dy — Dy RIERITH % Z & DFFRI. BAREHHETRE %,
B 12. 20,c €C, || <1, |e| =1 2T B L X,

TEE S 1 IOBLEHIZOWT, UTFDZ L 2R,
(1) 1 —z_oz|2 — |z — 20\2 = (1 — ]z0|2) (1 — ]z\2).

L—[z0") (1= |2I")

(2) 1—|u]*= ( 3
1 —%02|
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/ N
72 6.3 ((6.1) TED: [ IFEMUABDEAER) ccC,|e|=1,20€ D, £ T D& X,

Z— 20

f(z):=¢

N 1—2yz
b SR
2l <1 < [f(2)] <1,

lzl=1 < [f(»)]=1,
lz| >1 < |f(2)]>1

DD LD, BT f(Dy) = Dy Ty flp,: D1 — Dy EMERITH %, J

B £ C - C I ROBERTHE S, WEFHITHZ Z 2 IcHET 2, 12 &b
(1—|z0%) (1 —|2%)

11— zoz*

-1 ) =

DD IO, 1— 2> >0, [1—Fz)* >0 THBH56, EHDOMFEIE 1 - |2 OFF5 L —K
T %

Izl <1=|f(2)] <1 &b f(D)CD. |fR)<l=|zl<1id |lw<l=|ftw)]<1
EFREWKIT 20T (D) C Dy @ZIZ Dy C f(Dy). WZIZ f(D))=D,. m

W, BB OEMAEBRIZL (6.1) OFEELZDDICKRS Z e 2L X 5,

ZDI=DIZF 7 Schwarz OffiEE HE T %,

-~
fied 6.4 (Schwarz DOfRE) [: D, — C IZEHIT
(Vze D) [f(z)| <1, f(0)=0

Zii7z 372 513,
(Vze D) |fR) <z, [f(0) <1

PO LD, & B
(%) (Fz1: 0 <[z <D [f(20)l = |zal) Vv [F(0)] =1

i AIRVASYSIY =N

(JeeC:le|=1)(Vze€ Dy) f(z)=cz.

N : )

COamEZAEHT 572012, AR O RAREFEEAREICZ 2, ( MEZRBERL TS
BOETTHBH) BOF0H, @HLTHEIS.,
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a N
i 6.5 (IERIRAMODRAMEREIE (the maximum modulus principle)) Q & C O
:bjj\ g: Q — (C ciIEE\IJ\ ZO E Q,

(Ve Q) lg(2) < lg(z0)| (ie., [g(z0)] & |g] DEAIH)

DI D LR B,
(FceC)(VzeQ) g(z)=c

k(%EiEZ“G‘EEIJBﬁ%ﬂw)%@ﬂﬂﬁﬁﬁ%ﬁ{ﬁ%ﬁzﬂbi\ RISERBILTH %, )

)

Schwarz OfIEIZLL RO X 5 1ZFEHHR %,
S g(z) = L) 13 -0 BREATHERRAY T 50T, D, TEHIY LTHW,
0<r<1%iiFFEEDEE  SHLT, gl ® D(0:r) = {2 € C| |2 < r} 0BT Bk
[, RAMEEEIC & -C. [ |2 = r FCEBRENS 2 0i40h 5. Thbb

(320 € C: |20l =7)(V2 € C: |z[ <7)  |g(2)] < g(20)]-

o | f(20)]
_ =)l 1
19(2)| < |g(20)] = o] <
Sl 1
VzeC:lz| <r) |g(2)] g;'
N AN 5

(Vze Dy) |g(2)| <1
PEONS (HHELZHZALME), f TEE

(Vze Dy)  |f(2)] <2l

%7z 9(0) = li_r)r(l)g(z) = lim Jz) = 1) =1(0) THBH25H,

2z—0 z2—0

£ (0)] = |g(0)] < 1.
(x) DR DIALOBEEEZ D, (%) 1d g TRT L.
(FzeD1) g(z)[ =1

Thb, ZIUIFEE D, CIERIBEEOMIE |g) ORKMENTFEET S, EWVWI T E2EKT 3
DT, HKANEDFEHIC X T, g FZEHEETH 3.

(Je e C)(Vz € D) ¢g(z) =c.

max|g(z)| =1 THB325 |¢c|=1TH%, WRIZ f(z)=cz (2 € D).

z€D1
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el 6.6 (BAUMBOFATKROKHMIT) f: D1 — Dy BILERITHIUL

Z — 20

(FeeC:le|=1)(3z0 € D1)(Vz€ Dy) f(2) = €1 =

GFIIC Sy 5. BHIC 3 DDA 2, )
SR f(D)=Di30 XD, f(z) =0 %ili=T 2 € D, BIFET %,

Z— 20

F(z) = f(¢7'(2))

tBLe. ¢: Dy —» Dy & f: D — Dy BWEHITH B Zeh 5, F: Dy — Dy RIERIT
Hb, LT
F(0) = [ (¢7'(0)) = f(z0) = 0.
|F(2)| <1 (2 € Dy) &b Schwarz OffifED#EH T Z T,
[F(z)| < 2] (2 € D).
—J7 FY(D1) =D, TH 27256, &Y Schwarz OF@EEH T =T,
|[F ' (w)| < lw|  (w € Dy).

AU
2l <[E(2)] (2 € D)

PEKT S, ©ZIZ
|[F(2)] = 2] (2 € D).

X Schwarz DffEIZ X - T,
(FeeC:le|=1)(Vze€ Dy) F(z)=c¢z.

F=fop ! ThHrrb,

6.3 RNERNLEHOEFEHER

Dy :={2z€C||z|<1},H:={2€C|Imz >0} &5 5,

6.3.1 RIICECD

zZ— 20

w==e

— = (e€C, e =1, 2 €C, |2] <1).
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o H 75 H ~NOMIFRIBRIZ

w:az~|—b (a,b,c,d € R, ad — bc > 0).
cz+d

o H 75 Dy ~NDIEAIFERIZ

zZ— 20

w=¢ (eeC, el =1, 2 € H).

Z—7Zy

o Cassini ORI Q = {(z,y); [(x +1)* +*] [(z — 1)* +4?] <a'} (a> 1) 5 Dy ~D
BEHI BB

az
w=I06)= o
(f(0) =0, f'(0) > 0) ZDHEHZ
Z:f_l(IU): a2—1221).
a w

6.3.2 IEBAER: Jordan EIHOEAER

C MDD Jordan FAREAR D PH T A S EIEIE Jordan THI & FEXN 5,

CHND C tiZFR7% 2RO HERTHER Q 1T LT, Q 25 Dy NOIIERIRBBRFES
% (Riemann OEBREH),

Q ZEED Jordan HEEE T2 &, QX C IZERZHHEGEHEETHE2 006, Q05 D,
ANDOWIERIREAG f DFFET b,

X5, fIX Q25 D ANDEMEEMSIZILR XS (Osgood-Carathéodory DEM),

20 € Q BAEEICELD |

f(z0) =0, f'(20) >0

EWVWHRMFEERT L fR—ERICEE S, ZO&RMFZERSEMA TSR,

6.3.3 BN(IM4E

D, 225 D; NOMEAIZZBEGO—KIIX

Z—a
fe) =22
772U la| <1, |e] = 1.
IERI S
f(z0) =0, f'(z)>0
T L.
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CEED, TDLE

. zZ — 20
ROMED S & Dy & Dy WHIEANIE T Z 22305 %,
a N
flE 6.7 c,20€C, |e] =1, |2 <1 &FT 5Lk X,
L Z— 20 _
f6) =72 (e {u/m)
Z£< Z\
Izl <1 < |f(2)| <1,
lzl=1 <« [f()=1,
lz[>1 < [f(2)]>1.
@i@: f|D1: D1 — D1 &iﬂXEEUVC“@ %o
N )
aIEEA
P =1— |z — 20\22 _ 11— Zz|* — |z2— 20|
|1 — Zpz| |1 — Zoz|
_ (A —%Z2) (1 —%z) — (2 —20) (2 — 20) _ (1 —%02) (1 —20%) — (2 — 20) (Z — %)
11— Zp2[’ 11— Z52|”
-l 0P
-z

B 6.8 1 ROMLH 1. C — C 2 f(Dy) = Dy #7375 512,

Z— 20

(FeeC:le|=1)F2eC: |2 <1) f(z)=¢ (z € Dy).

1—72z

SEBE f(Dy) = lhf%%ﬁ@\f@ﬂzo%ﬁt?melhﬁﬁETéoﬁ@@ﬁ@mio

1
T, 20 DR — = — DRI 00 2B DT,
ZO’ 20
. Z— 20
f(z> 76‘1 _Z_(]Z

BT e COEET B L i hb, |o| =1 T B &, E:%“C“Zf’oéi)ﬂ%

11— 20/2] Zo/z\
1 —Zoz]

o L= 20/ Zo/Z\

F) = lel T—17 T = le]-

WZIZ |el=1.m
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ZD2ODFMEN SRXDMEMIEF SN D,

4 R N
R 6.9 1 ROBEH f: C — C 2 f(D)) = D, ZHil=3 720121
(FeeC:lel=1)F20e€C: 2| <1) f(z)=c¢ 1Z — (z € Dy)
— 20 %
BB T TH 5,
N )
4 \ N
EI 6.10 f: D, — Dy BAEHITHUR
(FeeC:le|l=1)3neC:lz<1) flz)=¢ f — % (zeD).
— 20 %
N %
EEEH ij_ (ElZo e C: ‘Zo‘ < 1) f(Zo) =1.
L Z— 20

F(z) = f (¢7'(2))
LB E F: Dy — D EMIERIT, F(0) = 0.
|F(2)] <1(2€ D) THBHh) 5. Schwarz DML D |F(z)| < |2].

|F Y (w)] <1 (we F(Dy)=D,) TH2» 5, Schwarz D LD |[FH(w)| < |w|. ®ZRIZ

F(z) > |z| (z € Dy).

® 21T Schwarz DD 5 (Je € C: |e| =1) F(z2) =¢ez (2 € Dy). ®RIZ

f(2) = F(p(2)) =€

6.3.4 LEH¥Fm|

& BT L IEA,
1A

Z—1

(62 fla) =

1¥ Cayley L MIIN 5,

-1 () -

zZ+1 z+1
() (Z—d) (2 —0)(Z40)  2ZA40Z iz — i —

(22 —iz + iz — %)

_2i(Z—2) 4Imz

oz +i)? |+l
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THEDH

Imz>0 < |f(2)] <1,
Imz=0 <« |f(2)|=1,
Imz<0 < |f(z)]>1

INHh 6,

f(H) = D(0;1),
fR)={2€Cl|z]=1Az#1}, [f(RU{oo})={z€C|z|=1},
fH{zeClImz<0})={2€C||z| > 1} U{oc}.

[ EREE H 2 D0;1) @ RICETIERIEHRTH 5, 2% D, Cayley ZHUE EEFiHD
BARBAETH %, FHZ Cayley ZHUISE 2 HAHEICE T,

RKTHBD, AT MLVEET, HOHRBRIEHZED “Cayley ZH#Y 53 unitary ZH#UT72 5.
E\0 D AN E BRI E R R T,

0 1 1
I+tJ EWVWO BRI DIIDE &, a, b, c,d %t DN THRE.

T/t EHEEREHL v &, Bk (;”) =A (i) TEE 55 (z,y) DEINTTE 2R
BaRD, ZhrRrt k. (1977 FERFE KA AGRRTE)

AR & RPN O BUE R BAR O —fIE IR

WGILC’ﬂ:J,G'?>:JZ%<.ﬁﬂA:<iZ)X%ﬁtKﬂLAU—Uﬁ:

az+b

flz)= et d ad — be > 0.
6.3.5 BL&OLEXCLDXE
Dy 76 Dy NORMIERIBBIX
(63 Pl =ef s el =1 Jal <1

ZOWEMBIF CIEEZ L TWAIXTTH B0, EDIIC

w — Wy

Pz (W) = Em, Wy 1= —£2.

EE e =z 1 FELT

Z— 20

W=e——— & W—WZz=¢ez—£62 <& w+tez=(e+7Zw)z
1 -2z
5 — (—¢
1 — (—ezp)w

€ + Zow
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H 7% H ~NOMNIERIBARIZ

az+b
cz+d’

(6.4) Pabed(z) = a,b,c,d € R, ad—bec> 0.

ZOWEBRBFECEEZ L TWVWARIETTHBED., MEMIC

dw —b
—cw+a

g0(;,l17,c,d (w) =

—1
(C,g 1 d —ﬁj%Lfdw_F@F@:am4m>0mE%?50)

c d - ad—bc \—c a
H 75 D; NOXIERIE G
z—z

(6.5) Ueo(2) =e—2, Imz >0, |e|=1.
Z— 20

M 2R 5 7 DIRIRMEDET R

Z/}s,zo (ZO> = O> ws,zo (EO> = 00, Zﬂs,zo (OO) =g, ws,zo <2 He [(1 — 5)20]) =1

1—ef

REDHRA:

S N PN 2—Zg=¢cz—¢ez © (l—¢e)z=%—¢cz
Z— 20
Zo—¢ez (1—-%8)(z0—e2) Zo+ |€|220 — (e20 + 220)
Rt Zz = e 5 — 3
1—¢ |1 — ¢ 11— ¢|
%o+ 20 — (20 +E%
o Z:ZO 20 (Zg Zo)
11—l
wE,ZO O)}ég{%bi
-1 U)Z_O—EZO
(6.6) Yor(w) = — ———

U Dy 5 H NONERIBERO—RIETH %,
A, w=e DYl DMUTTZ D & (DT Y. z(00) = 25,

H. ZI0. FRZEOWANDLRITNR 20 =1 LB EHHETRWEAS, W05 Z e,

Z—1 1 —iw — 1€ w+e
Z+,L'7 ws,i (w) = =1

w—¢€ w—¢e
o LB LUNZ, 20=i,e=1(e=i DABPRVR?) LT

VYei(2) =€

z—1 _ w+1 1+w
Vri(2) = p Uy (w) = —i =

=71 )
w—1 1—w

(2D Cayley ZHDORIRATZ, )
WAL D 61:7%/5\Li zo=Ri, R>0 & D
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6.3.6 Cassini O#EH
a>0,b>0&F 5%, 2/ (£a,0) 25 DHEEEDFEN b2 TH 2 O D HFER I

V(e —a)? + 92/ (z +a) +y? = b

LTV 7N B

rt —2ar? cos 20 + a* = b*.
RZ a = b DA (12 +12)° =2a2 (22 — y?) LR B DT, V2a 2H 12 a EBL L,
(132 4 y2>2 — CL2(LL’2 - y2)
b, WhHw 3 lemniscate IZ—H T 5,

e a>b&BIX2DDEKEIT, o <bZRHIF 1 DDEREIT T, Cassini DR (Cassini
DINFEAR, Cassini’s oval, oval of Cassini) &IN5,

e a=0756138 DFIFE,

e V2a >b>a 72 5 XHMART. MADD BB E FH T,

o b>/2a 72 HIFBARMAR T, (HAEIEE P T,

2ERE (£1,0) L (ZNETDa% 1 L), b x2Hila b EZET L
(x+1)2+9*) ((x — 1)* +4?) =a".

a=11F VA=A — T, a>17%61F Jordan BT, BUERSTEE Q 2T, o < V2 12
513 Q EMABDBD B0, a> V2 BHI1IE QIXNEBTH 5,
f(0) =0, f(0) > 0 Zii7= 3 MEAEH f: Q — D(0;1) I&

f(z) = ——.
a” — z
Var —1+ 22
IHE 2z =+Va' — Li PRERATDH D (DEHRE VI RNED),
UL L
Fl(w) = Vvat — 1w
CL2 _ w2
T, TR w=da PFERLTH S,
6.3.7 Z%{g\: Joukovski i
1
f(Z) =z + ;

2| > 1% C\ [-2,2] KIERICEBT 3,
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p>132LE 2| =p OB

.112 y2

SV AT Y

1 +1
w=-[z+-].

2 z
22— 2wz+1=0

z=w+ Vw? —1.
z=w+vVw+ 1vw —1

CWHKEHTH 5,

6.3.8 [HEDD
D(er)={2€C|[z—c<r}, H:={2€C|Imz > 0}.

Bl13. 0 <a<2r &5%, Q:={zeC|0<argz<a} Z D(0;1) O LICHEAFBRT S
w= f(z) ZRD X, (BEZ p. 117)

M 14. D(0;1)NH % D(0;1) WCHFEAEISRT 5 w= f(z) ZKD X,

M 15. Q:= D(0;1)N D(1;1) % D(0;1) KHFEABSRT 2 w= f(z) ZRD X,

M 16. XO&wEEZ BAHDOMNEE {w e C | |w| > 1} ITFAFBRT 2 w= f(z) KD X,
(1) {zeC|lz|<1}n{zeC||z—2| > 1}

(2) C\{z€C||z|=1, Imz >0}

M 17. p>0 2322 %, {z=a+iy|y?—4pr >0} & D(0;1) TFEABEBRTZ w = f(2)
%R Ko

Bl 18. a> 033X {z=z+iy| 2> —y*>—a®>>0} Z D(0;1) IZFEABKRT 2 w=[f(z)
ZRKD X

2 2

. . z Y Ny ) -
M 19. c>1 ¢35 %, {z =z+iyeC ‘ CESVAE + PERYEE > 1} % BN OARIC
EFEMEFBRT D w=f(z) ZRD XK,

Bl 20. 0<a<p&dbZ, {zeC||2?-a?| <p*} 2 D0;1) ITHFEABEBRTZ w=[f(z)
KD X,

2 2

L 1} % D(0;1) CEMTET S w = f(z) R

a? b2

M 21. B ONER {z—x—irz'y
» X,
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6.4 FABERODERZHSOT

FAEMR (conformal mapping) £\ 5 5HIX, BEGmIcr ¥ o T RINICHWS NS
SET, "5 TV, ROZMROLRTAHZZEZRY, WO EHE2HEZIEBRDZ 2T
H3,

(conformal transformation (& "HZEH L BRI ND, THLHE2HITITRSTRLED
Nz ?FEREZMES N TWED, BEGROFAGHREHEE > EIRTH DD Z eh
H2E5THB, HAMRD IFAL B ERLAT TV X5 RHRG D5, 2DUDH
BEREL 25V, )

CHeHET 2, o BRI EATH L I1d, EHITWEZ 22 [ #0 2k
ENNR AN RGP PPN N (DR R /), QI RTASH

FIE 6.12 (X223 TDFIE) #Hl D TER S NIERTRWVEREEEL f(2) 3, DI
BWTIEANC 2 2 720 DOREA535E1Z, D WOIMWIESZRWT D DK T f hEMA
BRI TH 5,

[%613@%@@%%@ﬁ%@5@?%h@\%ME%%ﬁfﬁéo ]

BABGRDIXE TR V> a 7OEBICE N T 2 DIXHEIZ2 6. FABEH X, EREFED 012
BRHBRWIERIBI D Z &, L @IS 2 DA fiEL D LA,

EZATHEABBRDERIC, EHLIHEHBDPENTHE 23D 5BV D 5, 5 FE
T IFEABBR) Lok E, E5VIERTH > TV A RIFFEENDBEL VD ZEiZiR 5,
EARNCIE, BREOEKTIE TAUEA E WO BEZHOW WX RGN T 2, 25 FTHT
DR,

IFHIBED ST H AU, BB 01225 W E3EI NS, E WS HFHIZHEETA
XTH5, HHRIERIBIED Z & % BERH (univalent function) ¥ FERZ & B EWH LT
B9,

e ™
i 6.14 (ZILEYYDFEIRE) C NOMETLEFE IR 3 2 BRI D MR 23 £
\%ﬁfawhm\@m%iﬁf@éo )

4 h
I 6.15 CERAMKERE) fHk D TERINIEHIBEE w = f(2) BB D, wy = f(2),
['(20) #£ 0 THIUR 20 DTI/INSIZBEEE U & wy OH/NS 8BRS V 2241253
EFIRU DSV DOEANDINIEBRT, ZOHER ¢ 13V TIEAIE 22, ¢ (w) = !

f'(2)
) AIRTASR
\_

J
(EIE 6.16 (AEHROERE) EHTHRWVIEAIBIRIIFAEES ZHESICERT 5, ]
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% 6.17 HIEFES D ECERIDDOHIEE (2 £ 2 = f(2) # f(2)) BEE f & D »5
f(D) @ E~OfEEET, #EH/ 1 1& f(D) TIEAIT® %,

ZOMZ, BEOEKRPEBLALEL > TR TRELPEY (BEGRIEHL 26 H 3
),

7 1ERIEEND 5% B ERKE

FTIEHTHDOX L LTEET %, RETHHT 2 Ik o726, AW AN—T g
EED,

7.1 #{&: Ascoli-Arzelra OFEIE

H47% Ascoli-Arzelra DEHZHIAT 3,

Ascoli-Arzela DEMIX, EMD AR OWIHHERE D DFEZRIES 5 Peano OEHD
FEAH=e. Schauder OAEAEHDFEFICHWS LS, BHTHEICE T, DERARIZEHT
»H5B,

4 M
EIE 7.1 (Ascoli-Arzela OFEIE (1 RjT/N—23>)) XM [0,1] L EEHEEy IR
2K C([0,1;R) DEWRERE F 2. ROFEMH (i), (i) 2L TV 2T 5,

(i) (THEFE) GM eR) (Vf e F) (Ve €[0,1])  [f(2)] <M.

(ii) (—HEEFRREEEBETE) (Ve > 0) (30 > 0) (Vf € F) (Yo, 20 € [0,1]: |21 — 2] < )
|f(z1) = flz2)] <e.

ZDrE, FNDEREDH {fo},on LT, [0,1] THRINK T 28D { fo, ey D31F
KE‘;—%O

j

SEEE [0, NQ EIFIHEATH 200, {r, |ne N} ERFTZe2HK5,

B {mon}, ey & mon=n (n € N) TED 2,

{fmo,n (Tl)}neN Giﬁﬁﬁwﬂfﬁ%ﬁb)%\ {mo,n}neN @%Béj\ﬁu {mlﬂl}neN T. {fml«"(rl)}nEN
DUCRT 2 b DA E 5,

{frn(r2)}, o BWEFRBINITH 255, {min},cy PEDI {man},cn T {frma(r2)}
DUCRT 2 b DA E 5,

LURFEBRICL T b = 3,4, 1OHL T, {me-1n},en DHEBTTH {min},en T {fmk,n (Tk)}
RS 2 b DA E 5,

{frnn e B A{Sotneny OEAFIT, EED ke NITHLUT, {fom,, (1)}, BIORT 2,
EED e>01TMLT, & Gi) D6>0%2MWb, THRERMNeN ZHS L,

neN

neN

min |z —r;| <0
1<j<N
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DI D 3D,
je{l,-- N} EMUT. {fim..(rj)}, o BIFIITH 2225, 3N’ € Nsit.

p?QZN/ - |fmp,p(rj)_fmq,q(/rj)}< (j:172’7N)

Wl M

Vo € [0,1] ™ML T, |z —ry] <0 Zi/zT j ZHAUR,

|fmp,p(x) - fmq,q<x)‘ S ‘fmp,p(x) - fmp,p(rj)‘ + ‘fmp,p(rj) - fmq,q<7nj)| + |fmq,q(rj) - fmq,q(m)‘
g € 9
< § + g + § =c.
@i&: N = Mgk t?h&fﬁb\o |
ERBZ R OF B U THREBRICHKIZT 5 (G - /Ma [10] 1IZ1& C oF R cfiib
TV,

LoEHO—BtEEZ %,

BB OERBEZ, R* Dar 7 MESG K ITLTHMH IO L IRIEHATH 205, 1
BOay o MEREZER X 1L THRD LD, DU ZHZE/R"% S5 (Banach ZZEIC{HZ HL S
B L THR D LD Z e AVRE 200, DUNTIXSEEE, HEBUERK Y T 5).

a8y NEEREEZER X B OBEBUE (F 72135 80E) SR o2k O(X) T 5, d@F
OO 2 H T —£F

(f+9)(x) = f(z) + g(2),
(Af)(z) = Af(z)
EEKRME 2 L L
171} := max|f(z)]

Db & T C(X) 1& Banach 2 & 72 5,
C(X) 2 oS 2 R0 DI TH 505, ICRIZWDW 3 —HRIETH D, AHRITWD
W3 —RERTHS I LICFEREL XS5, —/7C, FREEGME, 2RO FETRELR W,

a N
IR 7.2 (Ascoli-Arzela OFE) X 132827 MEEEZRE, O(X) 13 X _FoEEKH
AR R D & 72 5 Banach 22, {fu}neny & C(X) NORHNE T 5, {f.} DEHR
(i.e., sup || full < 00) 22D —ARFEIFEELHEHE (i.e. (Ve > 0) (35 > 0) (Vn € N) (Va,y € X:

neN

kd(m’w <0) |fu(x) = fu(y)] <) 7R BIE, (k) INKT 2HDH { fr, Iren DIFET %o

&L

COEML, EH T LFERICIEHTE 2, X ORI ESDEEHPREIIIR DB,
WZOWTIE, RO E REIXR W,

fHRE 7.3 a2 %7 MEEEEZER X 3R]0 TH B, Thbb X OF[EHNES S T, X T
A7 6 DDTEET B,

N

GBEBH 2 € X, r> 01N LT B(z;r) & X ZBUIF2F0 o, FE r OBk T 5:
B(z;r):={ye X |d(z,y) <r}.
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ZneNKMLT, {B(z;1/n) |z € X} 1Z X OBBETH 205, X ©a v 87 MR
;b\ﬁ@%ﬁﬁ%&F{g@ygmw1gkgm}ﬁﬁﬁﬁao?ab%

k
n n " n 1
3k, € N)@z{™, - - ,x,in)e X) X :k|1|B($§€);ﬁ>-

ZZT

A&:%ﬁ)nEngkSk&
eBL e, SEARESTHY (MEFOAREGDEHTHL2025), 7D X THETD 3,
EEEAERD v € X ERED e > 01X LT, TREVR ZHD L, 2 <e XD ID, S, &
X OWETHZH5, IV e X stz € B 1/n). 2" € S THD, d(z,2\"V) <1/n<e
DD ILD, WRIT SIE X THETDHZ, =

7.1.1 EREE

JFEmIZDWT, HAYREDZ L & h, BRADNE I Vo ahid, 12! THbo, 71> =
20] DXERY R MIZHE o TV Z 5T, Google Books TAFAIRETH %,
Giulio Ascoli, 1843-1896

Ascoli, G., Le curve limite di una varieta data di curve (1883-1884), pp. 521-586.

Cesare Arzela, 1847-1912
Arzela, Cezare, Funzioni di lincee (1889), pp.342-348.

7.2 IFHRKEE
FFTHBOERE 52 5,

EFE 7.4 (IEMR (normal family)) D C R", D # 0, F & D EOEFBEEKBIEE
k C(D;C) DB BERHKEL T 5, F HIERETH 2 Lid. F NOERDHI{f,},cn D
D TIRFE—RICR S 28805 { fo, been 2RO Z EZ WS,

250V DR T2DDTFERIIMET TN TWT, BN CBREEGR TR ¥ TR D
5o EODDHATERDAZILT,
D 23 R" @ compact Ff£H K THIUX, f € C(D;C) IZxLT

111 = max | ()

eBLe, C(D;C) & |||, &/ /4 e LT Banach 22 & 72 %, T Banach ZZHICHIT 5
PERE. D EO—RIERTS %,

D 7 R" OFEETH 255G, D D compact LS {K,} 2l % &, C(D;C) & |||,
(neN) ZtI /N2 T 5 Frechét ZZli& 725, ZO Frechét ZENICHBIT A IHIE. D LoD
JRE—RRINRT® %,

2lhttps://blog.goo.ne. jp/kei_matsuura2007/e/bleae56382662e3c4e93585cfIb6f4f6
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7.3 Montel DFEIE
(IERIBEE D IRFE—REICR 2O W TIE, BEZ 22 TH-oTWwW3, )

D 2 C OfEIE T, B F OREEDN D FOIFRIBTH 23558, F DIEBRETH 30
EIDDHEIZONWT, ROEHLEHDED 5,

4 N
EIE 7.5 (Montel DFEHE) D %= C O#lK, F 13 D LERSI W IERIBEB2EOEE L
T3, ZOLE, XD (i), (ii) 1ZFMETH %,

(i) F XEMBETH 5.

(i) D DEED compact HiEE K I LT, Fld K T—HRAER (ie. sup max 1f(2)] <
feF 2

+OO) VC\-‘% 60
N J
FEEE (%, BIEGROPPEEDOE VT X MIFAREEWTH 5, HlZIXEE [21], 2
i [22])

7.4 Hurwitz OFIE
(ZDHDOHNEE, §8?77 KAND D, TOHEICANS D, D LikoTdy, FEL BN B L5
B 72D TEZDT, HEARNR §§?77 3BT, ZHLTHRT 2 Z 2Lz )

DR 3 2o0EMiE, ©hd Huwitz OEMEMIINE 22D 5 (TFAMIE-T, ¥
Nz Z MR DTRL D), 3 DDDEHD, KD Riemann DEAREHDFEHHICHENTIR 5,

~ N
EHE 7.6 (Hurwitz DFEE 1) D 2 COEE. {f,} & D OIERIEEDH|IT, D Lk fi
JRBR—RRINR T 2255, (f DWERBB 0 TRL)ce DD f O m DB SIE,

(3po > 0: D(c;p0) € D)(Vp € (0,p0))(IN € N)(VEEN: k> N)
fi W& D(c;p) TEEEZADTE x5 m HDOFELAERD

K7b3‘ﬁJ‘ZDﬁoo XHWINGDESRIZ LD 00 DEE, ¢ WINHET 3,

SEBR  (MEfEHR, RAOEHEIC X 5, )
MURD2o0EHIZ. ZOEHDODRTH LI, EHFIHLTHET7FAMBEZW,

E 7.7 (Hurwitz DEIE 2) D % C DI, {f,}nen (& D OIERIBIBDHT, D L f
WIKTB—RRINRT 2235, EED ne NIZXWN LT, f, & D TEREZRLZOVE LI,
flx D TEEAZFEZWA, 7213 £13 D TEFC 0 IZFE LWL,

SRR (%EfEH)
B2 IERIBEE D & & % BBEERREK (univalent function) & FEE,
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EIE 7.8 (Hurwitz DEIE 3) D % C DI, {f,}nen (& D TIEAIDDHIELREIK D &
BHT, DE fICAFEHIHTZ2 T2, ZOLE fiZ D CTHETHI», T/
X D TEHBBEETH 5,

SRR (i)

K& 7.9 Adolf Hurwitz (1859-1919) 13 BIEGH. MBI, BBGERICHEBEDIH 5, Klein (1849
1925) DT, Hilbert (1862-1943) % Minkowski (1864-1909) ¥ ®RbH D HE D, =

8 Riemann OEBERTEIE
(L, HREETRAEZST, )

8.1 Riemann OEREIEDEIEA

8 8.1 DX C oBEEMEE, D#AC 235 %, HIEREEEHEN Qc C 2 AE
HIBA% o D — Q BFHET %,

BEBH o e C\ D ZMERIC1IDHWD f(2):=2z—a &B<, ZHUIIERAIT, D TIZ0ZAh5
3. D IIHENTH 206, HEAIERIBK g: D - C EEL T, f(2) = g(2)% (BT3B
Vz—a O—EAIZR DK g B 5, )

g IFHEFTHS (B LESTRINI, f=g° DHEHETRIRD, FEPEL S),

Dy :=g(D), Dy:=—g(D) &8, DiNDy=0. (bLESTRIINUI, 5 2,20€ D
DEIEL T, g(21) = —g(22). TDEZ z1—a=g(z1)? =g(x)? =2 —a DD 2 = 2.
T5L g(z1) =g(22)=0. WX 21 =2p=a. WA ae D ZHUIFETH53, )

be Dy LAERRIC 1 DWD. h(z) = ﬁ rBL. hid D, CERIDOBETH B,

D(b;r) C Dy Zifi7ed r B2, TOEE, z€ Dy BB |z—b] > 7. WAIT|h(2)] < 1.
L7235 T, h(D)) I3AHRTH 3,

Q:=hog(D), ¢:D—=C, ¢(z2):=h(g9(2))

L3R Q, o 3EHEETHTZT, =
Q&
QcCD0;1), 00

iz T X5 ICHN G, EHIEZ. DC D(0;1),0€ D & L TiEHTIUIRW,

(8.1) F=A{|f(0)]| f: D— D(0;1) IEHI, f(0)=0}.
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#RE 8.2 D X C OHEMERES T, D#AC,0€ D %2335, Fix (8.1) TED
%o MIEHIZ foe F RAFELIzET 5L

1/6(0)] = max [f(0)].

feFr

SRR fo € F AWEAITH 5722 T2, [EED fc FIIMLT, h:=fof,' B,
h: D(0;1) — D(0;1) {ZIERIT, h(0) =0 %723, WZIT Schwarz Offi K D

(V2e D0: 1)) |h(z)| < |2, |A'(0) <1

hofo=fThHsHN5H
£/ (0)] = |W'(0) fo(0)] < [f5(0)] m

4 N
18 8.3 D 13X C OHEMEHEAST, DAC,0€D 27335, FIiX(8.1) TED
60 f[) € ]: 75§

[/6(0)] = max | f(0)]

fer

\%%ﬁﬁf:@‘ta%&i\ fo(D) = D(0;1). )
SIF WHEEICE B, fo(D) £ D(0:1) YRETSEEHB ac CHEELTO< |af <1| 2
Dad fo(D).

 Jfol2) —a
HE = SR
EBLE (fo & BAMBRZ2BAHBICEST 1 ROBEHDS B, a ZRARETDHD, £
G, f1 1& D TIEAIT, [fo(2)] < 1, (V2 € D) fi(z) #£0.
D ZHEHEETH 200, f(2)? = fi(2) (z € D) 272 SERIBEE f,: D — C BFEET 5,
B:=fo0) Bk, f2=aTHD

B =220 e )
EBLE f3eF. &ITAD
0 = (o =0 0. 70 = H2 o) - L0
THH0H
70 = g0
Lo die

150 =

2
T B> 10

CHEIFETHS, m
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B 8.4 DI C ODHEATae D 3%, H(D) &, D TIERIREB2KDESIZ,
JRZFE—RRICR DA% A7z Frechét 22 35, ZDL & H(D)> f+— f'(a) € C (&
TH 5,

SRR AIEE R R IZ B, {f,) & H(D) HOFIT, n—> oo DE X f, — f Zililzd
bOLT D, r BT NSBIEORE LT, (t) =a+re? (0 €[0,21]) B L

/ B 1 In(2)
fn(a’) - %[y (Z — a)QdZa
oy 1 f(z)
f (a> - %/7 (Z— a)gdz
DD LD v* DETE f, 13 f IS 2D T, n =00 DEE fl(a) = f'(a).

EEDFEE 0c D, DcC D0;1) & LTAEHTIUIR W,
For={f € H(D) | f EHH, f(0)=0,[f(0)]>1, f(D)C D0;1)}

L B<,
Fo# 0 (FBE. f(z) =2 1% Fo BT 2),
[F8R] Fo 1 H(D) OB EETH %,
(REER) {f.} 2% Fo ADFIT, H(D) iZBWT lim f, = f B DIDETHLEAERED
2€D,neNIZMLT |f(2)| <1 TH2D5. |f(2)] =lim,e [fu(2)]| < 1. LT

£(0) = Tim £,(0) =0,

O] = lim f1(0)] = Tim |£;(0)] > 1
[FEHBBIETIE R VDT, RAMEDFEHIZED |f(2)| < 1. £72. Hurwitz OEHIZE D, f
EHEITH B, LUERD f e Fo (EEOIHHK)

FoldBHRTDH200 (- |f(2)] < 1), 22TV compact 22 TH 5, WRIZ, H5B fo € Fo
DIFEL T,

|/o(0)] = sup |f(0)].

f€Fo
WE83 12X D, fo(D) = D(0:1) (2?2 €2 ?2). WZIZ fy: D — D(0: 1) 1ZWERITH 3.
|

8.2 H¥M: —E{tEE

—EILEIE (the uniformization theorem) MEREDHEAS Riemann &, HAFHE, #HR
SEMH, Riemann BREDOWEFNICEMFETH 2,1 Z OFEHIE. Riemann BE C OB
FR4UZE. Riemann OBEBEMTIXIZMRIRT 5, Z oWV I EKTIX, —ELEHIE Riemann O
FREHD—RILTH S, LEZX 5,

(Abikoff [23])
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9 iRt (analytic continuation)

FRRTIEFITHWTRE, MEL TG ZED 57012, ENTHEL, jloxxEE
HEPT, ZORWED LB -726, THELHIKWMDADTETDH 5, )

9.1 —HOEERDEE CERERES
9 TR CWHI BEEBRWHLTEZ 5,

{E% 9.1 (BRIREY, ARARRIEN) » 27E D (C C) TERSI N f D ERIFHY (analytic)}

Thd . D DFEDEHET, [ OIRETBICETE2 22259,

R 9.2 (B vs 1IER)) MATRER X 1Z. v b id L TilRE XS 1T 4 7 — BT 5
Bz ei2n, FIFIERIBIE (1 B O TR EREE) THL 2L L RETH %, XIEBEE
D&, T2 EZERATADPRWEGEDRD S (w = f(2) D31 2D 2 IZEBD w =Xt
JEXEZHE, T CPERNETIERWL, CWOISED B DE20, BGHTIX TR
B 2RDBGEDNZWV), 2B 2D 258, 120D 216372721200 w EXHE
B2EMOEDZ 2, mmaA LT NHREEL IR, MBI L IPRIGE I LIE LR (W
D 7<) ZAMBAE R FF 305, IERIBEE & FEIG S 2 MBEE 2 3F S 72w (LEREEY) HahZn
XoTH 2, 7B, MR oZe% NEAER LIEEDRVWEITHE, 2D 91T
. TRENTBERL X L EREEUCIR 2 (720 HIERIBAE E MEST DRV D LR wal, &4 hv
TN OBV, BRETY THTEEL tLTH5), =

e N
EIE 9.3 (BB —BOFER (identity theorem)) D & C OFEIK, f ¥ ¢ & D TEF
ST MEHTRERL (IERIBER). A {2z, }nen ERD (i), (il) 2723 &5 2,

(i) li_r}n Zn = a.

(ii) Vn e NITH LT, 2, €D, 2z, #a, f(z,) = g(2n).

ZorE,. DRIKT f & gld—HT5:

(Vze D) [f(z)=g(2).

R 9.4 ERBANDD 2 KOEHET—ET 2N f & g3, 2KT—ET %,

N J
% 9.5 EFRBND D 2R (7272 UEBHIFR T3 nWE §5) ET—85 2RI f &
g 3. BRT—8T 5,

106



% 9.6 [HFHNZ 0 TRV OFE RIIBERMBITH 5, R o BT f OFR L
ERR-N
(3r > 0)(vVz € D(a;7) \ {a}) [f(z) #0

DI D VLD,

B 9.7 (REBDERBBNADHLGR) 71 7 — &5 (FREUER) DSTeEREREK ¢ I - R
(113 R OX[H) 13, BRTVFENOTEIR D (D 1) ZEFRBE 3 2B f: D — CITHHGRE
ND (f 25 DIRTH D I, Vo e I ITRLT, p(z) = f(z) DD IO LW T ¥) D,
ERBEZBEET SR, —BHTHL, 2D, BB g: D — C 2D p OILRTH
201 f=g Ihho, UIFER (ZEARK AHEK AR BB
B, =AM 20 o OGMBIR) & ERERE LT HERICERAHEES 5 (0% D
FEATHI &0 S R D IR D | IRRO T EAHEINT /272 —@ D L2722 T, R R
W), =

4 N
T 9.8 (EEMBIFIES) D, D, # D, C D, iz % C O#EKT, fi: D, - C ¥
fo: Dy — C IXRHTRER . § 5,

(Vz € D1)  fi(2) = f2(2)
\755‘13& DIIDEE, f, X fi D Dy NO (E$R) TS (analytic continuation) & ML,

BT, TN FELR BB YR, TR XT3 7= DICEREITER 2 X 3,
[;é 0.9 (—EEEOEE) MIESIL (b LIFET 24 513) —~HNTH 3, ]

9.2 BAHBEZOHIRIZA S FEITESE. Weierstarss DT

—fER e LTEWTH 50, ROMBAE DG E 2 @B IcHiir & Ru,
WRBERI h(z) BEZ oIz LT, ZOICRM% D= D(¢;R) £33, Va € D IZHBW
T, h I3EHEERTZE 2!

h(z) = Zan(z —a)".

ZOWRM%Z D' =D(a;r) €328, ridr>R—|a—c ZiliIBTDH 2, FiZr>0.
LIEXLIE D& D 2i3AHT (D'\D#0), DL X,

h(z) (z € D),
H2= S az—a (e D\ D)

X, h ® DUD ~O (B @kt r 72 %,
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ML Ze% Di\D DHID1HTHFEITT 5, ZOFIEEZEDIKRT Z T, EREEZAPLITO
JRWFTWT B A[REMEDS B 5

Weierstrass (&, ORFEHRE h(z) & ZDICRM D = D(c; R) O#f (h(z), D) Z. ¢ ZHuD
T EBEREITALR,

FHZH 2R Lozl o TRIBER Z M imi L T\ 2z, RIS S Bk
& Do

HIAR C D3 2 = p(t) (t € ]0,1]) THABLNZ LTS, K te[0,1] LT, ¢t) ZHiDE
T AEBERE (h(2),Dy) BdDo>T, FMF

(Vt €10,1]) (36 > 0) (Vs € [0,1]: |t —s| < &) DsN Dy # O 22D hy(z) = hy(2) (2 € D, N Dy).
7252 &, (hi(2), D1) & (ho(2), Do) @ C TS TR CTH 5 20D, 1 DDOREEERED
HHFE LT, 0w BRI - TAlREZRIR D @i Hee 21T - TIS 5415 [BE%U % Weierstrass

DRRAFRER L I35,
2ODUR C ¥ C AHEEOMR o LI D BFOL E, o B THMMERE, O ¢

émmorbif%m%ﬁutz%\%am&%ﬁ%%%%m%mamaim,@m45Q
YT, TMBIRERIIRENAD S, ZDOY E, 1 ODME b ITERDME hi(b), hi(b) D3R
JELS 2 DT, 2T\ BB S MERIC R %,

9.3 XIEREIRDEEIIERT
mAR TEREGEEEE) ([24]) ZR2 2 2 BEIDT 5,
FBE logzr % v =1 T Taylor BT % &

logz = Z (_i)n(m —1)"

n=0

:(x_1>_($—21)2+($—z))1)3_ (—1<l’—1<1>

LR B2, 2T

(z—=1)"

>
o
X
i
(]2
|
=
3

n
n=0
B, TRUIPNRERE T, DCRE Dy = D(1;1) = {2 € C;|2—1] < 1}. £HLNIZ
Vo € (0,2) ho(z) = logz.
(ho(2), Do) 2> BHHIFEL T, Weierstrass OfFHTBIRZAES 5,
hy(z) = % THaZEITHFEETD L.

d b e ; .
ho(z) — ‘f (v 1 Do 9T 1 & = 2 AEREAICH & s i)
il
w:@%ﬁﬁ&bﬁo:zam@ﬁmm\mg@uzéwaﬁamék%x:/“§%@5@ﬁ%¢f@50
1
DL Taylor BEATH 2 Z L 2 HEDIDBEZTH 5,
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MDD BTN 5, v DD FIEELDH 2D, 0 ZEFRVHE Dy NICH 2 Zehb,
ENEEATHHETOMEIIED LRV EIHEREL L5 (BEABEFOREM), 2o k57%

e, LUFCI %k/ / paEg

T2 eC\{0} B L. C:zmolt) (€ [0,1]) &2 C\{0} T 1 ¥ »* RS
W ATEOHE L T 5, (ho(2), Do) % C 1o THRNHER: L7z (hi(2), D)) 13

D= {z€Cile— 2| < |}, hu(2) ::/@+/ © epy, wz hl(z*):/%

C C z* C C (
THEZoNZZ 2L £ 9 (h(z) DERROLGUE 2T, 25 225 2 IZMAS Dy NOX
SN B PRI S SR TH ), 20T, &t (0,1 1HLT, h(z) & D, %

Dy = {2 € |2 — (1)) < [o(t) /Q‘“ /“ &%

B, L CE C D, XTI RX—=R=1[0,t] DEFD (1 234 o(t) PIEED) E5
R
[0,] s+ (s) € C

z

DTrTHD. / F. Dy T olt) % » LEERRAMICHE S 2 (Bl 2 S H
w(t)
HBRWV) ThHb, t=10 %, BIICERLTH2S Dy, h IT—HTEZIFEREL LI,

he(2) 1. o(t) ZHODICENREERTE 2 2 e 2D L 52, 1/C 1. D iI2BWVT,

1 1 1 1 S ¢ —¢(t)
Z_¢®+(—wﬁf_¢@1 ¢ —oplt th: ( ))

n=0

CIRFR—HRINR T A BRI TX 3, WX ICHEBIBESIC L - T,
Ca 1 n(<—¢w>" LS ()
hot- R 1 de = ——
Lm t/ 23 ") ¢@§%ém¢@
= (1

-y SRR cen

n=0

— (1)) d¢

e g . (=1)" (2 — ()"t
M@:Z §+Z;HA(¢$£ (= € D).

ZAUE (BHEZDY) HED I RARBUBB TS %,
© DHEFNEN S (e — § FRED e = |p(t)| & LT).

30 > 0,Vs € [0,1],|s —t| <5 = |p(t) — p(s)| < |e(t)].

BIERIMEIZHAS 2 72h 6, FRBURREK 2 DIZE7 D, L F A 24, I T TIEEMARINCEIERER L T
A %o
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WRIZZDE X ¢(s) € Dy. @RI D,ND #0 (Db o(s) ZEBL05). Vz e DN D
IR LT,

i [ ([ ) [ 5

ZAUud, B 1/¢ @, D, NOBAMFRITIR S BB TH 2025, 0 1T LW W RIT hy(2) = hye(2).
L/U:ino\ (h1(2), D1) W&\ (ho(z), Do) DR C 120 S TR T D 50
AR AR S BN DIT TIER WD, (ho(2), Do) 2513 5415 Weierstrass DRI

f<z>::/lzd—f (e C\ {0})

<%, ttb/"m C\{0} T, 1 ¥ = ZEERRAMNCHE B A2 O 120 > B

PREKT S, : ZEIELEZEED, C O Fi3srdH b, £/ C OED FITX - T, Hfl
TOEIZER 5,

9.4 FD5%k

EIE 9.10 (E/ FOX—% I (The Monodromy Theorem, Monodromiesatz) ¢
GHERTE, o € U, f 13 o BT ZBBERT, Q NOLEDHIFRICIA - THATES
TE2L9%, TOLE, [IFQ CTMEAZBEEEED S, (QIXBID [ OEEZER
BDTEAETS B ) DIV 7))

E/ Mo @i, ~MMEE eI s 2 b2,

10 Schwarz DIRRD[FEIE (Schwarz reflection principle)

FRTHAPT, LIAEIARPENTVEDT, BAAZHERZ. BILICKE2 TR
S,

Schwarz DFRDIFEIIFEHTH 203, B > TORWEADL DI v, o TWTH,
fHHEZGE LB L TOWRVDH DRZ W,

Conway [25] D3FE L W

10.1 FHEH%EFBZ TOILE
ZOHETIH., ACCITHL T,

A" ={z€C;ze A}
LB, Thbb, A IF A ZFEMNCE LTI DIRLERETH 5,
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=3 >

A*=ATHsre =, AFEHCEHALTHNIRTHSE, 552 8I1TT 5,

4 N
A8 10.1 QX C oS, f: Q- C RIERIE T3 & %,
M ={zeCze}
B, U -Cx
[1(z)=f(z) (2€)
TEDD &, f*IIERITH S,
N J

SR ceQrFBE. ce fliEQTEAELS, Je >0, Hantnso st
J2) =Y an(z-2)" (2€D(@e))
n=>0

DL ZE,.VzeD(ce) WNLT. 2€ D(Ge) THENH,

WZIZ f* 1% D(c;e) TIERIT® %, W2 f* 1 Q" TIEHITH %, m
RIS w A5 Q THMZ5I1E, u'(2) = u®@) & Q THMTH 3,

WEE 10.2 Q13 C OMEIMT, Q£0, Q0 =Q (Q EEMICELTHIN) T2 E. Q3
FEiho X% & T,

SEBH QNR A0 THB, EE LD QNR =0 R5IE,

Ot =QnNnH", Q =QnH, H :={2€C;Ilmz>0}, H :={2€C;lmz <0}
E¥BHEE,
Q=0 "uQ", O"NnQ =0.

ZHUE Q OEFEFHEICFIET 5, WAITQNR # (.
T €QNR T3, QPHEEEGTHLID5, Je > 0st. D(rje) C Q. ZDEE,

I'=(@x—-ca+e)={teRz—c<t<z+e B, ICOQ =

R 10.3 QX C OERT, Q#0, O = Q (Q XEHIIEE LT, f: Q — CIXIER]
Fih EoH HHAXET fIFEREZINS T2, 2oL X

f(z) =f(z) (2€9)




SR w5, BRXE I CR BPFEELT, f(r) €R (z ).

9(2) = f(2) = f(z) (2€Q)
LBk, gld Q TEAITH D,

; N
FIE 10.4 GAMBEROBSRORIE) Q 1 C OFEMT, Q#£0, O = Q (Q XEHcBL
TR &3 2,

Ot =QnH", Q =QnH , H':={2€C;Ilmz>0}, H :={ze€C;Imz <0},

oc=0NR
LB v: P Uo={z€QImz >0} - R DHEHT

Av=0 inQY, v=0 ono
DD LD B

—v(Z) (2 €07)

B AV =0in Q. $hHbOHBEET 0 TH 2 FAMBEEIF BEEIEE TR LR
K’C\‘% 5o

V@%:{v@) (€ Q" Uo)

J
BB AV =0in Q EHLLTH S, €0 2 LT, AV(xg) =0 BRZ S, D(xg;e) C N
725 e>0DHN 5, .
Py(z) = %/|z:co|:£

Pylid |z —a9| <e THRMTH 2056, V- P 1ZZ20MBOLYS. FETOZZNTH
MTH2, V-—P, ZHELETOTH2, FHBANOERLE (Co) TRV =v=0, £EITD
SFMED S Py =0 TH 2556, V — Py =0. FANBEROBKEREY S V — Py dMEo L
3. FHEITOIREFELVL, WRIZV = Py. FHT AV(z9) = APy(z0) =0. m

R 10.5 (AFBEKO “BEEBWLE?, “FEYBILE’) LoOFFZEEBE LTARTALS, B
{5 kHiz, IEAIBEEL fFic LT, i, Eir 2z u, v £BL, 2D

flz+iy) =u(z,y) + vz, y), =,y u(zy)v(zy) €R

L =
[ +iy) = flz —iy) = u(z, —y) — vz, —y).
w & v DBFHMEHIE u(r,—y) & —v(z,—y) DFAMTD 2, WELICZINTIAL D,
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u, v QT Uo T THD LT 5L X,

_ Julxy)  ((zy) Q" Uo)
U@wy_{UWrw)«%wGQﬂ,

) v(xy) (z,y) € QT U o)
V(x,y) = { ) (@9 e )

YBL, T U Q CTHMTH S, V IZFAEREDLD LKW, HiTH 57201201
V=0 onco

THIRDERD S, WICIDOEEDED T-oTWVWEeE, VIXQ CTHINTH S, 1 BHFEH
BOBBEIRALE., TFREABILRDE S X DFFICEL T WS, =

FoEHO IR N, R L TOHEHY ., Morera OEM%Z HAWBEFHY

10.2 Mil%Z8 X TDILER
10.2.1 MICBY 3K

BRFEANOH C: |z —a| =r ZEET %,

M CIELT. z € C OFf (FHBA, MR 2w TH2 LR a, z, w B—EFR LI
DIAON

|z —a| - |w—a| =r?
Zi/zT IERE D 2 DHER w T 2z PO—BHICEE 5, I, Zhz »» tFHEL LR
j_%o
(") =z

DD LD, F Tz,

lim z* = o0 lim z* =a
)
zZ—a Z—> 00

MDD, (KTHNIE 72005 ) a DFBIE 0o, oo DEFHFIF a L EFRT 5!
a* =00, oo"=a.

C:=CU{x} £F3, R(2) =2 12&D. R:C - C »EF2, ZHIFAMEEBRTHD,
Rl=R
z # a THIUI,

(z* —a)(z—a) =1

M DIALD, Thh D

*

zeC & zZ'=z

YD B N3 oS
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AcCC PM CIBELUTHEETH 3 2 ix.
R(A) = A

VA R AR
f

R N
W 106 acC,r>03%2Z%, RRC>CZMHC: |z—a| =7 KHETIHEHET
5, ZOLE, ; )

S(z):==a+ r_a, T(z):=a+

z

rHr, Sk C\{al T. T C\{a} TEAIT,

Z—a

R(z)=S(z)=T(z) (z€C\{a}).
g (2) =5() =T(2) (2€C\{a}) J

10.2.2 MICEET B Schwarz DOIERORIE

HITHORIR 2. HEL Q 28 E-FIPANCE $h, R EORIXH o 2355 00 O—#f 7% -
TWa e &, Q TERSNZEABEZD, FEFEADOEARIGRZRIES 2 EH e & 5 X,
EFFHRORDDICH C ONERTEESMALERZEZ XD,

Cr={z€C;lz—a|=m}, Di:={2€C;|lz—am|<r},

Cy:={2€C;|lz—as] =m}, Dy:={z€C;|z—as] <ry},
QCc Dy, oc:=00NnC;,=C; or {a+r16i6;9€(a,5)}, B—a<2rt

() C Dy, flo) CCy

o {10 (D)
Baff(Ra(2)) (= € Ra()

Q:=QUoUR(Q) 1FC, B L THMARTEIRT. fi3 Q TIERITH 2, EBE ERIBIEL
Sli C\{a_l}—HC, 15 C\{ag}—)CT\

Ri(z) = 51(2), Ra(z) =Ta(z)

BT b OWBEET B,
Ro(f(Ri(2))) = Ta(f(5:1(2)))
THEH b, [l FEATH 3,

10.3 FRFTERIRZ B X T DI
(HEfi)
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A MRE
BE1. x=m+1/2(meZ) DX
eiﬂ'z _ eiﬂ'(m+1/2+iy) _ e*ﬂyeiﬂ’(m+1/2) _ e*ﬂy(_1>mi’

e = V(1) (i) = (~1)" e

2mi 2mi 2m m
51 (Z) — ine iz —my mg ™ m+1, - m (o—m vy (_ ’
ez — e e (=1)mi —emy(—=1)mt  (=1)™ (e=™ + e™) cosh 7y
ey eminE Ty (1)l e emy
So(z) = M e ot = ™ (1) — e (1) My Tew — tanh my.

WZIT (x=N+1/2, —(N+1/2) (NeN) DL &)

(=)l = cos?nry <7, [s2(2)] = 7 |tanh(my)| < 7.

y=(N+1/2) Ok =
e’iﬂZ _ eiW(CE+(N+1/2)i _ e—W(N+1/2)ei7rx _ 6—7r(N+1/2)€i7rz’

e imE — e7r(N+1/2)e—z7rx‘

B 21 B 21
s1(z) = T (NH1/D gina _ on(NT1/2) gmims . oN+1/2)n (_g—ime | o—mEN+]) ginz)’

- 21 o Ne 2T
|51(2)‘ = e(N+1/2)x (1 _ e—w(QN—i—l)) =me 1 — e—m2N+1)°
2e~ /2 2e 2 T .
1 — e T2N+L) — | — e a em/2 — o—m/2 — 5
—mN
e
[s1(2)] = —
. _€7r(N+1/2)ei7rm =+ e7r(N+1/2)6—i7rx 1+ e—27r(N+1/2)€27rim
SQ(Z) o ”T_efr(N+1/2)€iﬂ'x — em(N+1/2) p—inz o _Zﬂ-l — e 2m(N+1/2) g2mix
14 e—27r(N+1/2) 14e ™
[:22) < T ST o < 2T

y=—(N+1/2) D¥ &

eIz — 6”nr(z—(N—l—l/2)z _ e7r(N+1/2)ez7rz
e imE — G_W(N+1/2)6_”rm.
27 27TZ'€7(N+1/2)77671'7W:

s1(2) = en(N+1/2) girz _ g—n(N+1/2) g—inz - 1 — e-C@M+1)mg—2miz"

- 27T67(N+1/2)7r B N 26771'/2
|81(2)| = 1 — e~ @N+D)r = me 1 — e~ @N+D)7°
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2e72 _ 2e7 2 1
1 — e m™2N+1) — | — -7 o em/2 _ e—m/2 — 5
e ™
1)) < T
_eﬂ(N—i—l/Z)eiwx_'_e7r(N+1/2)e—i7rx ‘ 1+€—27F(N+1/2)e27rix

So(z) =im T

—on(NT1/2)gine _ on(N+1/2)p—inz 1 — e—2n(N+1/2) g2nix

1+ 6—2#(N+1/2) 1+e ™
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|52(2)] < Ly B — < 27r.m
MRE 2
z —z z _ =z inh h 1
cosh z = i, sinh z = 1, tanh z = S Z, coth z = C?)S S
2 2 cosh z sinhz  tanhz
ThHhdH756
cosh (iz) = % = Cos 2,
sinh (iz) = c T _fC isin z,
2 2
(i .
tanh (iz) = > (ZZ) = PE _tan z,
cosh (iz)  cosz
coth (iz) = - = —icot z.
ttan z
Wz 12
cos (iz) = cosh (i*z) = cosh(—z) = cosh 2,
1
sin (iz) = = sinh (i°z) = —i - sinh(—z) = isinh 2,
i
1
tan (iz) = - tanh(i*z) = —i - tanh(—2) = i tanh z,
i
1
cot (iz) = — coth(i®z) = i - coth(—2) = —icoth zm
—i
R 3. (YEfE)
BRE 4. (MEfE)
fRE 5. (YEfEH)
BRE 6. (M)



FRE 7. (HEfFE)
fRE 8. (M)
FRZE 9. (MEfEH)

FRE 10. (2K ABRNUIEDT TR o TASSHWVWTRVWEES, ZARICHL SRV, )

n
RE 11. (BHK)
FRE 12. (%)
FRE 13. ¢ = 27/* ¥, Cayley Bt w = % ZEMTIUIRW,
2Tl
T =i

(772U, FEAEL 2P 1%, 2P = exp(Blogz), logz = log|z| +i6, 0 € [0,27) L EFKRT %, ) m

fRE 14. F(2) == 2 &, F(-1) =0, F(1) = oo, F(0) = 1, F(i) = i &¥ifcF, R
F(Q)={CeC|0<arg¢ <m/2}. ®WRIT F(z) = F(2)2 = (22)* 13, F(Q) = H %75,
Zhk Cayley Z#: G(() = % ZERTIUI XV,

e ()
f(2)=G(F() = 12— m
(l—z +1

BRE 15. oD 2| =1 ¢~ 1 =1 0K AE a=1 — i3, b=3+i¥3 Fz) =2 B

LY. Fla)=0, F(b) =o0. M |z] =1, |z — 1| = 1 3B oo B2 O, D% b E

WZH-%,
_(1_,;\B 1 ﬁ) .
F(l):l <2 ZQ) _ (2+22 _ 6./3 _ pi2n/3
- (%4—2’73) (% —N;) e~im/3
—im/3
_a_¢ __—i2n/3
F(O> T p em/3
W21

2 4
F(Q)—{wé@‘gﬂ<argz<§w}.

%CT F(Z) = %6—27%/3 t_;-% Z

z

F(Q):{wEC’0<argz<§ﬁ}.
Gw)=w?? L ERT 5L
GoF(Q)={CeC|Im(>0}.
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Cayley Z#4 H(C)z%zl—% EEWRT B e, BIE D0;1) 725

HoGoF(Q) =D(0;1).

—21

(ﬁefzm'/:s)?’/2 +i

flz)=1+

DM Z -3 ERTH S, »
fRE 19. Joukovski ¥ TH 3,

RE 20. (LD DHRT) (THUIEAD |2 +a| - |2 —a| = p? E\WDH T T, Cassini DRTER

= — [t N T - -
Hoe a=1t3dLE, f(z)—\/ﬁ EWnws kol )
Z=zla B, Q={ze€C||2-ad?| <p} DB{ZeC||Z?-1] < (p/a)’} TTkB, Z
Nz |w <1 ZBTDH, w= lo/a)Z THEH1b6.
Vip/a)t —1+ 22
L lara

Vil 11 /ap ol a2

CHADBIEL WA E S RIS Z, KTH#HWTALDESS, ) n

B iE{E

OMETIE, AFICOVWTEILTR, AHZEROTF X b (Hnwiihe, Koz
PHEFICENTH 2SO L LT, ML [17), FH - =8 [18] 2BIFTHL) TEHBEL LS.
W3 REVAEIRY. SEOERLSVEHHLTEC 5.

BUF. —JSid— M7 B0y LCHIT 325 X =C B THDIZ T4 TH 3,
(#% B.1 (BOERE, FER) (1) X 2AHZEE. cec X,UCX £33, U a OFE )

(a neighborhood of a) TH 2 lF. X OFEE V T, a €V C U ZililzT b DHFE
522205, UDPHEATHI5E. Ulda DRABETHZ L0,

(2) X ZMHZER, o e X 528X, a DIEFBFEEKROEEZ o DIEEZR (the complete
system of neighborhoods for a) & PFES,

J

R B.2 (MBOEEDERE) AT BRERSIIHLTH, ZOHENERSI NS,
X ZtHZEM,. AC X, UC X &35, UD ADEEE (neighborhood) TH 2 &1, X D
FEREGV T, ACV CU ZiliT dbONFET LI 2V, o

— D GEfE 3HISRLETH, Teilitf) EWVWHBEIH > T0WE ADBZVWEeIERT 5, a
D elrfEeid. a ZHULE T 545 c DRI D(a;e) TH 5,
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Bl B.3 (¢ afBIFAFETH D) acC,e >0 T2LE, a Deilith U:= D(a;e) 13 a DB
FTH2, EBE V =U B, VIEHEET, acVCU WAIZU X a DFEFET
H5, m

fl B4 acC,UCC DEE, UM aDiEFETH 37201213,
(Je >0) D(aje) CU

THZIePREFDITHL, (BENESTVEILICKRZD, o IKHRILVRIZDNERFA
TVLOPEETH %, ) TOFMFZERAT, REGOEREZEVHTABZVEE S, HES
X 2R T A ERDORDEHETH S,

1. ZoOZtZilAYE X,

M 70FE UL aDilitied2L, HIMEEV HFELT, acV CU. HEEDERE
5. (32 >0) D(a;e) C V. WZIT D(a;e) C U.

M2, (Fe>0) D(ase) CU BEDIDEFTBHLE,. Vi=D(ae) &BL &, V IIHES
Ty acVCUDPHEDID, »

e N
E& B.5 (MAZEED 1 ROBEREFER) X ZHZEM, ace X 95, X OHDEE

U D a DEFEEREIZ. RO2FEMDRDIOIEEE I,

(1) U DIEEDIL U & a DEHETH 2 (U ik a 280D IHEEEED),

\(@(Wévma®ﬁﬁuﬂunnUcv. )

BEAGEBERZ, AEROEDEETH 205, BES, RIIOMIR, B OMIR - HEiitt e &
DHE I, EAREFERZ T HIUI T TH % (Riemann FRADHEDEFE 3.6 2 H X)),

fl B.6 (H3RZFDETBIHRDEIF. TDRDBAREER) a c CLTBLE {D(a;e)}n0
13 a DEARLFERICKES, »

M2 ZoOZrZifHE X, (LTBA®EHFHLTHZ0OT, FHHFEIED, )

PEE. 60 CDMMHBRE > TWS (ARERNGZONTVWD) HEDFHETDH %05,
MMHDEF o TOWRWESIIN LT, EROEAREFERERINEEESHELZEZ 5 Z & T
ZED D Z DK S (Riemann BRE DNV HDRED L X IWZZNTH o 72),

ZDIDDEMEL 22 DBROWMETH 5,
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/'lﬂélii?’g B.7 £8 X O 2 WL T, X OFDEEDLSRI2EEGE B(x) D52 60T
WT, XROFEMEZm-T e E, X OMNEP—EINICEEL T, 20UV T, Bz) i«
DEAIERE 125,

TED v e X I LT,

(i) B(x) # 0.
(i) (VV4, Vo € B(x)) (U € B(x)) U C Vi NVx.
iii) 0 & B(x).

\( ) 0 & B(x)

(B2, (i) EVV eBr)z eV EFREN? ?)

J

3. ZoZrzitBt X, (7t HESZ I ER TRV, TCEWDLT
HrH5, 2D E, it (BEER) ORI D DT L IFHBEICHEETE 5, ZOMES
REMMo CEFEZER LI 2, B(x) 2z OREARAHERICKR->TWE L 2R T 5, — &
‘Iﬁbi“')

i 8 DEEE (I¥)

R 9 DEE (%)

C B9RBRXE: aER, 7q0)L32—

HZEE X L ZDEFE a 3D B L Z, a DR (the complete system of neighborhoods,
the neighborhood filter) &%, o DEFEERDEETH S, ZZTE U(a) 2EL ZLITT 5,

LG B(a) 23 a DEAEHEZR (a neighborhood basis for a, a filter base of the neighborhood
filter) &1, ROZODEKMH (i), (ii) 2T L L ERT %,

(i) B(a) C U(a).
(ii) (VU € U(a)) (3V € B(a)) V CU.

Bla) % a OEARFFERTHIUL. o DEFHERIZ. Bla) DERZGL X REGORKT
H5:
U(a) ={U | (FV € B(a)) V CU C X}.

BRMEZER (X d) TBVT,
B(a) = {B(a;1/n) | n € N}
TEZE S Bla) & a DERLOHEZRTDH 5, (Bla;r) ={x e X | d(z,a) <r}.)

FIEFES (X; <) DFPEEOHR F 37 4 V2 —TH 5 i,
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(a) F #0.

(b) Va,yeF) (FzeF)z<aAz<y.

(c) VeeF)VyeX)z<y=yelF.

7 4R =Dl LT, fMHZER X, a e X LT, a DIEFER Ula) BT 5N 5, FEE.
(a) U(a) IZIEFES 2%, C) DERPEEGDOHETHD. X cU(a) THE0 5. Ula) # 0. (b)

UVelUla) £FT2LE W:=UNV 2528, Weldla), WU, WcCV. (c)U e Ula),
VCX,UCV BolXV el(a).

D REAOD—FOD Cauchy DFE7ZTEIE

MERERL R — b OfER TR R - 7 Cauchy OFEDEM, oA EEUER
@Z ~ — ?\/\\3_ % %%o

D.1 FABR#RDEEEH E EDHEE

X I PARMBRDS BT HEBI T H 5 (Mo rlREME 2 IE L72W) HE DEREZMNT 5,
a€CtaZlBORVCHNOEAMKR C: z=9() (tel:=[a,8]) DB T 5, (CHa
ZHEOBNVEWVIDIX, agC*={p(t)|tel} EWVH I TH53, )

r(t) = le(t) —al (tel)
EBLE, riF 0 RS RWVERBEIE TS %,
(D.1) o(t) —a=r(t)eD (tel)

Z i 72 S RERL 0: T — R DFEET 2 (REFAXER),

FARRCTH 2 Z 225 p(a) = o(8). T 6 r(a) =r(8) 2 0(a) = 6(B) (mod 27). W
A
0(5) — 6(e)

2m

BEBETDH 2, n(C,a) & a \TET 2R C OEIFEE (winding number) F 72 133E# (index)
IS,

[IFREL (F68)) 2RI LTI —EI N TWRV, n(#ifR, <) 1 Ahlfors TERAZHTVWS B
DTH2 (DDA FTEROARNESTHL),

CHC* i r0 b CHRTHY, C BRIHC Bz biE r,0 XK C HTDH 5,

(D.2) n(C,a) =

E D.1 i C X O FTHB L F. n(C,a) BRI TEIND:

(D.3) n(C,a) = L/C dz

2mi Z—a
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SR (AT, C 2 O G EDFEHZE 2. KRN ¢ DG EDFEHS < A
F—FzITHB, &L D5 )
z=7r(t)e?®D Kb dz=1r'(t)e?D +i0 (t)r(t)e?Ddt T

B 0t) o spl i0(t) B /
1 dz L/ ' (t)e") + 29‘ (t)r(t)r gt = L/ (7“ (t) N 2'9'(15)) ot
r

21t Joz—a 27 J, (t)ei?® 270 J,

= o (ol +ifoo)2) = ) o) m

Z 2 5 Xor C IR - T, ZOEDTRR (D.3) ZEHHDERL LTHE T F X
ESEZRN
(D.1), (D.2) 25, EBHNCIE.

58 n(C.a) 3. C D' o DFEHDEMEE (REHED IC) B3 hERL TV S,

YTV TIXERE T 5 2 eI OND, (BEREIZIRTZHFBRNDRR?)
\

N ——

(2) C:z=a+re? (0 €0,2n]) DEEn(C,a) = 1.

(3) n(~C,a) = —n(C,a).

(4) C*C D, a¢ D i3 RUHEER D BFEET 272513, n(C,a) =0,

(5) T3 D a I LT n(C,a) = 0. THROLEEEDHIE C 1T LT, (3R € R)
(Va € C: |a] > R) n(C,a) = 0.

(6) be C\{0},ceC &FTBLZE, p(z):=bz+c &BL L. nlp(C),p(a)) =n(C,a).
\f) n(C,a) & C\ C* OFHEREHSY ETERTH 5,

ZIERA
(1) &b —fkoEHAHBRDOLGEITRLTH %,
(2) BLHIGNTEIRETH 2, dz = ire?dd TH 205,

2 .10 2
n(C,a) = — / F—ﬂi——dezi- o = 1.

2mi a+re?)—a 27 J

(3) Wif xR S #ET X —1 15127 %,

(4) a € D TH205, Dazwz_aeCdEWf%% D ZEFHEHTHY,. ClE DN
DXITH C WPARIFR T H 202 5. BIEHEBUIN T % Cauchy DFEDEHIC L T

1 1
(Oa) / dz :—.'O:O.
C

i zZ—a 27
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(5) C* Ix C DRFHAEETH 206, THRZIVIER R ZH5E. C* C D(O;R). D :=
D(;R) B, FED a € C\ D XML T, n(C,a) = 0. KT |a] > R KolX
n(C,a) = 0.

6) f:C\C* =R % f(a) :=n(C,a) TEDD L, #HETH 2, BEHELIESRNZ D
5. C\ C* OHEFERITTERTH S, =

D3 ceC,r>0,C:z2=c+re? (0 €0,2n]) T 5L =,

_J 1 (aeD(cR))
”““”_{o (a & C\ D(c; R)).

QA IZEED D 205, FENZ C\ C* OFBEERT ETEBE 7o TV 2 Ll TH 2, =

e N
E&E DA (VICKREOD—FME) @ 2 C OF%EE. Q 2 D NOXITH Ct HEAfFR &
ERAE

(Va & Q) n(C,a)=0

B DD E, ClE QAT (KAL) 0 ZREAY—[FME (homologous to zero) & %
\L\Gi ClEFQATEHREA—T 0V,

J

n(C,a) #0BEHIIDZ % [Clda DEDLDERAIZ ] WS ZIZT 3L,
CHDNTORERERY—[fEXIE C2 D OMESOEDEDLY ZH LN L,
H BV
C»DNTORAERY—[AELIE CHE>TWSRIZHNT D ITETS

YEZ %
rbF2L. n(Ca)£0BEHEDZE CldaZHlT) LHEWELREH, THE
WO BRILZGICEBRLBRVWADPRIZITHS (ROEFED.10 R X),

e R
FE D5 (LRT) FTAY, ¥, ¥4 7L OEEE)

(1) C HOHERRED X C" FllROBRF C = O, +- -+ C, % CHD 1 KEFTA
> LR,

(2) C NOAHRMEDX 7K C* #EAFROEXM C = C1 + -+ C, & C D 1 XjH
AONEMER, ZOB C*=C;U---UCH ITBE7R\Wa e CIIMNLT,

n(C,a) = Z n(Cj,a)

Jj=1

% a ICBT % C OEERE (fak) &R,
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AYEZZED> L TVRVIRRLEBNVEVWITIRVDEN (SOFERL, 20DF =4 ¥
BELVDLE I D F L BITERTEZTWVARWY), Ahlfors [11] THEVIREFEVTHR-TH
5L, BHEBALEVTHEIREFHATLHICT %,

Abhlfors [ZFE bE—Z—UfEDLLRVDT, BETEZEZ 5 & F, HfRIZXTHIC C He
RELTWS X572,

C=0C1+(-0C) DB C; D, ZHed C~0RDOEDLL, 1D, HEALIE
ZBDM??

I HNATHIC K 2012 RILEE 2 DDz,

D.2 REOZ—FD Cauchy DFE5FEE

RDOEMIZ, Ahlfors [11] 1Z1&. Artin X Beardon 12 X %AD& > T\ 5, miDFET
. UNIZEI S % Dixon [26] (1971) OFERADY “HF&I @ X 5 RFEAKHBEL oz, M
HTDH, 1979 FOEME [21] KERHAZINTWVWS, LrL, 20X HRICEI NI 22] T
X, Beardon OFFFAPRAINTWVWS (RE1EA5 ?), ENEHHAT 22138BKOMERD
DD LI,

ROMEIZ UIX LIEHAMAHZ 52,

fﬁ%[%ﬂ%%@@%%é\fi%»CME%KﬂLT\nyQ—MZ% h
9(2.0) { M ez
f'(z (z=¢)
TEDZEEZ, XD (1), (2), (3) KD LD,
(1) V2, € QITH LT g(2,¢) = 9(¢, 2).
(2) VCeQITHMLT, 232+ g(2,¢) € CIXIERITH 5,
(3) g 13 Q x Q CHFETH 3,
Kfﬁﬁd\gﬁﬂxﬂfﬁﬁﬁﬁéo) J

FIERA

(1) EBROW» BHEITH 5,

(2) Q\{¢} TEAITH Y, ( THARTH 205, ( THMIAHETH %,

(3) g PRAMESOMESTHEMRTH S Z LIFHLITH 5, (20, 2) TOESEEHEDD

HENIFADAAFSL T O o 7o (BB EORIIFEHREL 5 7213 TED, #lo T D Z icKpMFHh 3. FEA
b:% & o t%%b?‘:ﬁg\lf\tﬂi]i%%)o
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b0 T/NEWVr>0%2H5E, D(20;7) CQ 2, € D(zp;7) WXFLT
0= [ M ge= g [ T

270 Jj—zg|=r W — € 270 Sy s |y W — Z

THE20H, 2£( DX

JQ—fz) _ 1
g(Z,C) C e —% (w—zo[=r )dw
2= DL X
1
<ZC :2_71'2 |w— zo\—r - e

I 5 (2,0) = (20,20) DE XL
1 f(w) /
9(z,¢) = Aﬂmﬂ — w = f'(z)

27
THDHDZEDTD5, n

I—A b2 I FVELDIND D X575, MARESOMESTEAITH 2 Z L35
Gﬁ2?@%&%#6\E%Zm5@%%21m6®#ﬁkV%GQK%LTW::E%V—M

> SEGR N

_ 1 f(w) w (2 2057
0:0=55 | eyt (€€ D)

IS g QAx Q TEAITH 2, WTFHIZLTH, &if [21] OFEIRIETEET D 5.

4 N

EIE D.7 (REOY—FOD Cauchy DFESEE, Cauchy DFESLR) Q & C D%
B.CEQHND LTI A ZLTQWNTO0IZKRERY —[FfH (e, a € Q= n(C;a) = 0).
[: Q> CRERIETZEE, XD (1), (2) DD ILD,

(1)

SEFH g OxQ - C %

TEDD, [EED (e QITHLT, Q32 g(z,¢) € CIXEHIBETH D, ¢1d QxQ T
MTH 5,
E:={acC\C"|n(C,a) =0}
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B EBARETHY (HEERTOEMHTED ).
(FReR) {z€C||z| >R} CE.

EHOREED QC ETH2h5H, C=QUE.
z€EQNE T5L, 24C*, n(C,2)=0TdH350b,

/CQ(Z,C) dC:/CWdCI &_Qﬂi.n(az)]ﬂ(z):/ f(Q) dc.

cC—=z cC—=z

Wz I
Lo e
f(©)
/(,*C—ZdC (z € E)
EBLE GETITERLTHEIDFELSERTETC), hIZ C2RTIEERITH S, 2L T

h(z) :=

lim h(z) =0

|z| =00
N RVASHEES N
1
¢ — 2]

Liouville DB X D h ITEET., FiZ 0 IZFEL L,
2e€Q\C* 55k,

<
[h(2)| < max|f(C)| max

/C d¢] =0 (2] = oo).

0= hz) = / g0 dc = [ L~ 5y omin(e, )

c(—z2

mqaﬂ@—l;/iﬁhm

2 Jo (=2
ZHUT (2) DD DI ZEKT S (2 2 a, ( & 2 EEZERIIRWV),
a€Q\C* 5%, fORDODIZ 2= (z—a)f(z) TOWTLEITRLALZ e ZH#HHAT S

&b

(€ (f) - ) = o [ T Dae peaven

z:a%ﬁlbf/}«mczo%ﬁéo-
C

D.3 HHMAETEEOREOS—REY

ZDEDOWNEX, AREMIZ Ahlfors [11] 5 DREEXTH %,
HEOPLLWTFZXMTE, THE) W BEZLZEICH->T “EH” 2idddlL T3, Z
CTCWREHBOEELHWT THE) WO SELEFICEEREL T, HHENARZEEHDY 7 4 —
LR T
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KR [22] Tld. THE—EEE) © WO BESRERICEA L CER L TV 5, ZAUIFEITHE
YAMETH 2 Z e A HIHT 5,

( MEEOAMFRIZOWT, 0 ITKRE MY —[FfE = 0 IZKRERY —[F{E] THo056. Hif
FEROIEHE—H#ETDH 2, L ZADHMR C A0 WCRERY —FAETH->TH, 0 ITHKE
V—FMETH 2% LIZR 520, 72006, B3R HIXBEERD D Lo v 5 Dld. 2z
CHHTRERWDITTH 5, 2i# [22] TlE. B3I O W T Riemann OFREM % Ak
H32Z T, ZhADHERTH 2 I ZAAL Tz, KILBEED OHIRDH 5, )

~
E& D.8 (124 [22) DEM) D 2 CHOM#EEE T%, D NE—ERFTHLld. DN
DIEE DX C JEARER C 25 D N T 0 KARERY —[METHZ L, Thbb

a¢D = n(C,a)=0

Kﬁfﬁibﬁo:t%m%

J

~
% D.9 D % C NoBE—@fi2mE. f: D— CIWXERAL C 2 D AOX7H ¢ #kEAlth
e T DL &,

] (Af@ﬁhzo. )

BB D BH—E#EETH 2006, D NORXSGH O #EAfRTH 5 C 1Z. D NT 0 ITHE
oY —[fETH2, ©IWCEH D7ITLD

th@yh:o.

~
E&E D.10 (1 7 IHERZET, Ahlfors[11] §5.1 &% 4) D % C OfEH, C % C
DIXRTLHA N T 5, CH D ZEL LI,

(VaeC\C?) n(Ga):{ ; EZigz\cw

D DIIDZ e Z WS,
\_

J
DOFEDH, CH D EHLEIE. DOEOEYIFIEEZTIEDLD., DICEEFNLRVEDORE DX
EFOOLRNWIELEED,
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4 N
FEIE D.11 C D 1RXITHA 7L C DR D A, f 5 DUC* OIFETEAR SR

IRCEE
C
THH, EFED 2 € DXL T,
16 =5 [ L

21t Jo (— 2

D PIZH 2R REZBRNT f 25 DUC* TIEAIZ 513,

27rz/f dz-ZResfa].

_ J
SERA f DSEHNAR. DUC OBERE Q 2325 (DUC* CQ THBZLITHER). a ¢
(ac€Q) Bl ac (DUCH) =DN(C*)=DN\C* THBH5 n(C,a) =0. ®ZIT C X
QTORKERY—[AfETH S, DIIEH D712k -T,

[1G1ds =0, (ae@\C) n(Cafo) = 5 =)

2mi Cz—a

BELD, 2D EBLENC,2)=1TH3h b,
1
16 = 5 [ £ dcm

o Jo C — 2
SR D.12 FE D 2EGHA 20 C 0% O 13, D ORIz R
0D = {2 €C| (Ve > 0)D(2:6) "D #0 A D(z)N(C\ D) # 0}
FETA, WEELLABW (DS C 2B 5 5), =

5l D.13 8 O FHFRIFMEHZH 2V, =

13T ? Green DEHD X512, fHIE D OBEANEGRMEDXSH C* HEARFR T, Sabkz
DETHFDEFIZT D BRI EIICHRoT0Wb &, 0D IX D 2T Z L EFFHTZ 50
72AHIMD?

BB TEXERE oS THEGHIIRMTH 2] 25 DI, TV ERZD D
A e

E BEGHEEORETIT

e [21] D §3.5 1IXH B,
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/

EE E.1 D3 CHNOHEEE T %,

(i) D NOIEEOBARKRDY 1 sUHEEICEE TE %,
(— % D BB D E TR, )

(i) D NOEE DR ~ &, D AT 0 IchERY —[AfE, WX 5L Vedg DX
LTn(y;e)=0 (v & c DD ZES20).
(298 [22] TlE&. ZOFKMPHED Lo & TH—HEfE LIFAK, )

(i) D NOEEDY A 7 ([FEE) v & D NT 0 1IZKER Y —[FAE,

(iv) D NOEBDHA 24 4 b D TERSAT-AEEOFHIRIEL f 126 LT / £(2) ds =
0. !

(v) (IEHIEAE D FELABIE DIFAE) D TERSINIALEDERIFEEL Ficx LT, f OIEH]
B F DFES % (D TERSNIERIBK F TF = f DD LD DHFFTE
T5)o

(vi) (IERIEAE DB DIERIZR 3FDIFAE) f 53 D TERINIEHIBIET, D THRL
TOWRRLRFNUI, D TERSNIERIBI g T, f(2) =expyg(z) ZHi7zTHD
DIFETS %,

(vii) (IERIBED |/ DRI AR DTFIE) f A5 D TERSNZIEAIBIET, D TIRLT
0 IR BHRFIUR, D TERSNLIEHIBEE g T, f(2) = g(2)* 27T b DHE
£3 %,

\Fﬁ)Dﬁiﬁﬁ%ﬁﬁﬁﬁﬂf%&ﬂ%ﬁﬁ@tmibHTMﬁmﬁﬁﬁo)

J
%D Z AT Riemann OFBEMH (DFEH) & W5 KEEZ[ S, HEAFISUICAEFEEC
H25ZenariuR. (1) BEDIIDZ EIEEICGE,

Ri% E.2 (Ahlfors [11] TOEEGEMDERR) Ahlfors [11] TiX. [(C @) #HELZ, RSN
T EEHTEZ CTHESNER R &, BEETHZ VI ) LWHERERAL, TOEHRE
AARTZERIT, (i) & OFRMEMEZFEIL TW2 (§4.2),

FoMNE {z e C||z—c| >R} ® C TOMEEE. {:€C|z—¢ <R}U{x} T. Th
FHEAETRVOT, MOAIIEERE TRV,

Ahlfors 1 Z DEBRMHHECTHEAZ L EZTVE X573, RERS > T2 DIz W,
MEZLCTVWEE-oTWS, B2 L EEDEZ TERNTIED 3205,

WA {z € C | [Imz| <1} ® C TOMEAE. {€C|Imz>1VInz < —1}U{occ} T,
ZAUREATH 2 OT, WWHEEIFHEMTDH 2 (MR TVWE X528, 0o 23HZENT D
BBoTWS] ), m

sltPA
(i) = (ii)
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(i) = (iii)
(i) = (iv)
(iv) = (v) SHUIHAIT MEEM) THLHMBE L (835 — b 1] KBV TH ),

(v) = (vi) f7 13 D CIFHICH 5705, Q TR G T ¢ — f? RT3 b ODFET 5.

(f(2) exp (=G(2))) = ['(2) - exp (=G(2)) + [(2) - exp (=G(2)) (-C'(2))

= ’z—z-fl(z) exp (—G(z2)) =
(76 = 100 £ Yo (-G =0

THENE, HDEIEBCOPFHELT, EED 2€ DITHLT

f(z)exp (=G(2)) = C.
W24
f(z) = CexpG(z).
WREEID C#0. d:i=LogC B, C=expd. WZIZ
f(z) = CexpG(z) = expdexp G(z) = exp (d + G(2)).
g(2) = d+ G(z) L BFIZEW,
(vi) = (vii) exph(z) = f(2) (z € D) Zfi7= S 1ERIBSEL h 25FFET 2 DT\ g(z) := exp hz)

2
ek,

oo = (o ?) — exph(z) = (2).

(vi)= (viii) D # C D55, Riemann OEBEHOFEH>IC LD BUERIER ¢: D — Dy
DEET2DT, DIE D, LfiHFARTH %,

D =C D&, p(z) = (€ C) & D 5 D, DREMHEHRTH 5, FEE,

1+ 2|
2|
1+ |z|

_ |wl
Z=w (1+ = Jw]
) AN

Wz 2 DI Dy e(VHEEBITH B,

w = p(z) THI, |w| =

(I2l =

<1l =/, weCh |w <1RBIFE z=p) &

[w]

BT

1 —[w|

2 Riemann OFEHREHD & < & ZAHITIE. FEFERERTIE. (vil) 2SR LD ¥ VT, 2 5 XE
R BARDIFIE 2 AR S %,
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(viii)= (i) D) MR OTHERTH S, DX D, LNMHAERTH 205, D b HEHT
5, |

BAE (1) = (i), (ii) = (i), (iil) = (iv) QFEHZEFNTWRW, DEHEREE O
(EEH [4)) T, (i) = (v) ZFEFHLTH % (i) 25 (iv) 2 L2 DBEEHLTH %) DT,
(i), (v), (vi), (vii), (viii) OFRMEMEIZEERAER TV 2

F  misc

F.1 Wirtinger DMBRE 0/0z, 0/0z

TR 2 DREEL f(2) 1. (z,y) 2R T8 AkE 5,
W (z,y) DBEIE u(z,y) 13,

z+z 2= Z
9 0 YT Ty

THEHND, 2,z DB AT I enHKS, B

PIE VISR Y it B (O O LA
Y= 2% ) \27 732 292~

2 ¥ 2 I3 TRV T, AHEBH» LV,

Tr =

o 1(d 0
P 5(5—‘25—@,)’
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