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omi 2 (eiﬂ'z + e—iwz) ' 1 + e—27riz
s1:(7) = o oy 2(2) =75 (0 —e-me) "] _eemiz’

D6, r=Rez,y=Imz £ T2 LE, ROFHPFONS (§ RO DOFHE TR
27 %),

(7) Yl =N+1/2 = [|si(z)] <2me™,  sa(2)] < 2m,
(8) 2] =N+1/2 = [s(2)| <

cosh 7y <, |s2(2)] < wltanhy| < 7.

M 1. (7), (8) ¥,

(RS 7% QR L 7500 & o)
R 1.16 (7), (8) 1&. —11 [6] 2 HER - 723, RIFKXDIKDLE Z 9 72,
YI=N+1/2 = | <5, |n)] <2
T

<7
coshmy —

7| =N+1/2 = |[si1(2)|= , |s2(2)| = [tanh(my)| < 7.

(7), (8) HE->TWEbITTIE R, =

Frio, EEOHARB N I LT, R:==N+1/2 £ LT, £R+iR % 4THR E T2 IEE
DEZIEDMEIC T 5MfEE Ty £92 & (MEfivkovl-)

9) zely = |s1(2)] <27, |s2(2)] < 2

DY IHOZ Lz T CBRTHG S,

1z —1iz
. e —e
4§inz =0 &

; =0 e =1s2iz=logl+(0+2nm)i (n€Z) < 2z=nr (n€Z) THHH»
5, sintz=0% z=n (n€7Z).
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1.3.2 > f(n), > (-1)"f(n)

n=—oo n=—oo

a N
il 1.17 P(2),Q(z) € C[z], deg P(2) > deg Q(2) + 2, (Yn € Z) P(n) # 0, f(2) = ggz;
ETBHLEE,

D fm)y == Y Res(f(2)ss(2);0),
n=-—00 cl f Dk
YD) =~ Y Res(f(2)si(2);0)
n=—o00 c ¥ f D
7220 s1(z) = m7r , S2(z) = W(;ESWZ.
L sin 7z sin 7z )

SR TEOHAE N TN LT, IT'y ZHEHDOEAMIR E 75, f Ok c 28 Ty EliZZRIN
W, FHBEBED, j=1,212200VT

N
f(2)s;(2) dz = 2mi Z Res (f(2)s;(2); k) + 2mi Z Res (f(2)s;(2);c¢).
'y k=—N cl3 f 0)@@5:’?

[ OFIFAHRME L 227D T, N BT REVERGIE, Ty BHOGHEICEENS, Z20L Z

N
(10) f(2)sj(z) dz = 2mi Z Res (f(2)s;(z2); k) + 2mi Z Res (f(2)s;(2);¢) .
I'n k=—N cl¥ f ofi
N — oo DEE, FOREITIE 0 ICHORT 5, FEEE. H2EH C BFEL T, ToRE W
D N IS LT, |f(2)] < % (:€Ty") LHBDT.

< max |f(2)s;(2)]- Ty DEZ) < % 2m-4(2N +1) — 0.

zel'n*

A f(2)s;(2) d=

—7i, fid 1.5 23k
Res (f(2)s1(2):k) = f(k) Res (si3k) = f(k) - (—=1)" = (=1) f(k),
Res (f(z)s2(2); k) = f(k)Res (s2;k) = f(k) - 1
DT 5 DT,

N

S fk)y== D" Res(f(2)sa(2)ic) + == [ f(2)s2(2) dz,

k=—N cl¥ f ot Iy

Z (1) f(k) = — Z Res (f(z)s1(2);¢) + — f(2)s1(2) d=.

k=N it f Ol Iy

16



N300 £T5E

Y fm)=— > Res(f(2)s2(2);c),

n=-—00 cld f D

D D) == Y Res(f(2)si(2);c)m
n=-—00 cl f ot

Bl 1.18 a>0 TR EE
> 1
5= nz:; n? + a2
P .
(f&) f(z) := pe k. il 117 OFMERNT, £70 f XEBEBTH 205,

D fmy=) fl=n)+f +Zf +i+s—2s+i

n=—oo

f DRI +ia T, TRDIMDERTH 506, fimEH 1.3 12Xk >T

. 1 1 ) ) 1 1 7
Res(f,m) = Z . = % = —%, Res(f, —ZCE> = g . % = %
i 1.17 £ b
Z f(n) = — (Res (fsqg;ia) + Res (fs9; —ia))

n=—oo

= — (Res (f;ia) s2(ia) + Res (f; —ia) s2(—ia)) (firdH 1.5 2\ 7)

- _ [—2L - cot(ima) + 21 . Wcot(—ma)]

a a
i , g’ . ™
= cot (ira) = — (—1) coth (wa) = - coth wa.
W 21
S = % (—cothwa — %) i |
A 2.

(1) cosh (iz), sinh (iz), tanh (iz), coth (iz) Z =P THRKE,

(BFENMEIZ cos z, isin z, 4tan z, —icot 2)

(2) cos (iz), sin (iz), tan (iz), cot (iz) & BHHFREI%THRH,
(B EMAIZ cosh z, isinh z, i tanh z, —i coth 2)

17



fid 1.17 TE, (Vn € Z) P(n) #0 LW IHIREZ BV D, ZNHNii7 S s iGa bk
Wb (10) %

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

_IJD\T(%;C#SON c L;J:FLOZ)%%’)%

EEIET UL

(11) D ) == ) Res(f(2)si(2)i0).
P?nE)Z#O c X f O

(12) Y (=D)"f(n) == > Res(f(2)sa(2);0)
P?f)zéo c ¥ f ok

BRFoNDEDT, Pln)=0 &% 2HRED n 12O THLE ST R,
B 1.19 (Basel BI%E) Euler 8%/ L 722 &£ THA %

M5, (11) 20T

1 1 1 1 mcot mz
o3 X i (TE0)
n=1 neZ,n#0

cot z (FMEFHER 0 < |2] <7 TIEAITH %2225, % T Laurent EFATE 223, ¢ (R ThHE
DB E)IT, ZDERYID 3HIZ

1 1
(13) cotz:;—§—4—523+--- (0 < |z| < m).
w2 IZ
Tcotmz 1 2 7r4z+ (0<| |<1)
== - — — — z
22 23 3z 45
g W Y=Y SN ,
mecotmz —T
ReS( a2 ) =3
W Z T
=1 1 w2 w2
— = -] =—n
n?2 2 3 6
n=1
(17) DIEEH: 0 < 2| <7 D& F,
SV S0,
COS 2 —~ (2k)! 1 — (2k)! )
cot z = — = —= . =-—= . , wWi=2
sin 2 Z (—1) k1 7 Z (—1) Wk
pr (2k + 1)! = (2k + 1)!

18



THH0, AUADOE 2/ IE, 28 w OBI%E LT, 0 @iLfF D(0; %) TIERITH 2025,

S U
2 (2h)! = 2
0T =Y aut (ul <)
Z (_1) wk k=0
v
prd (2k + 1)!
PANS NN
— (—=1)* — (—F - k 9
w" = ———w Crw (Jw] < 7).
% (2k)! % (2k + 1)! %
AR OB EE T 5 L
w o w?  w? Co c o )
—gtar gt et (a-g)ut (e -G et
%% bl L ¢
o =1 C_@__l a1
0= AT T Ty TG T 10
s
C 1, ¢ —1 c _i
e LTS
W Z 1T
cotz—1 1—E—w—2+ ___z_z_3+ -
oz 3 45 2z 3 45
%l 1.20
S (_1)n_1 1 (—1)n 1 ™ 2
=—= = —R ( ;O):—.
z; 2 2m;%0n2 2 " sinrz 12
FEPE
T B 1 7T2+77T4Z+
2sinz 23 6z 360
THDI05

i (-t 1 7% .
— m2 2 6 12

1.3.3 fifmwﬁ

Fourier 2D &7 DEHEICE DS T & 72 & 9 12, Fourier &I Z c,e™ DORIDEE
R CTE22LbH 5, o

19



fnE 1.21 (3% Fourier fREIDF) P(2),Q(2) € Clz], deg P(z) > deg Q(2)+2, (Vn € Z)\
P) 20, f(x) = 2 gz s

P(z)
(14) Z f(n)e™ = Z Res(f(2)s3(2)e*;¢) (0 € [0,2n)).
n=—o00 cld f ot
772U s3(2) i= s2(2) —im = 6273:?1 T

- Y,
SO, s, TH . ZNEBIELE 53 2V 2BHZFHET 5, / F(2)5a(2)e™ dz

BUKT 2 B2 THED. 0€[0,27) CR THBH S, Re (i + iy)d) = —yb f%b

‘ezz9| _ ‘el(aﬂrzy)@‘ — efye.

ZHE, y>0DEE 1L THASNDD, y— —c0 DEEZIL (040 ThHUL) +oo ICFHKT
5, ZDEE, 2 ITDERIC |so(x +iy)| — in LRDDT, B illﬁliLtc(tc% zZ
THRHDIT 59 25 i ZFR\ 7z s3 ZHW S

FlEEA

1+ e 27 1) _ 2mie % 2mi

33(2) = SQ(Z) — T = (1 — e—2miz B 1 — e—2miz - e2miz _ 1°

s3 1d. so RIS, HRIE n (n€Z) T, ZDMEUE 1, Res(sg;n) =1 THED 6,

f(2)s3(2)e" dz = Z f(n)e™ + Z Res (f(2)s3(2);¢).

Iy n=—N c it f ofi
c 3 Ty ONER

I'y O ET
o y=—N—1DEZ|s3(z)| < 2me >N (2 ZITHH).

e y=N+1 DEZ, |s3(2)] < 2.
27
o 1
o |z|=N+3 DEZ. Is3(2)] < 1+ e-2my

WFROBE D [s5(2)e™| < 2mem LEHTHIZ SN D, WA N » o0 ET5 L, A0
I L., (14) 298205,

1.3.4 ZF0DthaHl
Bl 1.22 2 EFRBOETHKSH)

(1) neN, keZ 0<k<n td2Lx (“):L/ A+2)" ) g,
=1

k 21 Zk+1

20



2
@H4:1&¢5a%\(”2@ g%f%%:a%ﬁ@o
= [2n\ 1 y
(3) ;(n); R X,
(fR)
(14 2)" R (n) Y (") k-1 1 / ¢ 1 (£=-1)
1 =z 2 = 27 ThHhh, — 2t dz =
(1) Zk+1 j;o J = \J 210 =1 0 (¢#-1)
R . 1 (14 2)" n n
THBIG, 5;%/221 — dz::(j>];k4_1::(k).
(2) |z| = 210) k)? |(41 +2)?=1+2P <A+ 2))?=(1+1) =4, |5z| =5|z| =5 TH 5 »
+ z
5 5z = 5

ZnJrl

2n
(3) £9 (1) &b Qn) = L/ Mdz Th b, (2) DilHli & Weierstrass D M-test
|z|=1

2\ N
P65, |z = h?}j(u+@) DIRRIR T % 2 & ICHER L T,

[e.9]

= (2n) 1 1 14+2) 1 1 o 1 [((1+2)%\"
—\n on = 2m Jip = 27 om 2m = =1 2 %4
(14 2) 1 1 1
=5 -
27rz/||lzz< ) 27rz'/|2:12 (1427 :

1 dz 1
2 Jlyy 22 — 32+ 1 2 %(£—3z+1”> Vin

2 IFRIBAEORIE — R & EFRTA

(’@%@Wﬁ IFELCHHLIBD 2 L XD 0DT, H4ATHEABOHMTE DTV
DERIEFD D o2 n e £ bIRRIIICHIEAZ -, )

2.1 EUMIC

Taylor JEBH. Laurent JERHLAMC &, (IERI, BB B2 BB 2 HEddH 2, L)k
295,
(Cf LA DB, FREA DI 73BT )

EF2%ERE, WO TR & EFMIATERITEL 7203, AXRTA S B4 L AR
T%T\EQ&Vﬁ#%% EZHBIZONTELEVWLLDTH 5,

N 1 S 22
trz= lim Y =—+> S
Teotms Nl—I>Icl>o z2—mn z + 22 —n?

n=—N n=1

21



(FEADBABDOMIE 2 = n (n € Z) T, MBUIT 162, BT 1 GEL K 1388ID) TH % »
5. Laurent FEHHD FERI1 L T. ZN6 LW THBHD, CARICS VYTV ER ! B,
z—n

2 1 1
: — + T%Z)o )

22—n? z—n z4+n
cot ZHIO W ADT-DIC
1 .
cotx = = 5T tan (/2 —x). 77 713X 1 (p. 22)
tan x sin x

FESIIIZ X, RAD tangent &£\ 9 Z & THREE (cotangent) & WX,

-10 -5 r 10

1 EEEEELTD cotx DT 77

RDERXIZ Euler 12X 2 D720, “NELR O L)X T, WHTHS EARFELRHIR
ZHRHOANLZ VAT,

= i (1-3) (109) () (143 (- 2) (+3)

=Tz H (1 - ﬁ) .
n=1
(sinmz & z2=n(neZ) Z 1MNDFERLETEDT, (z—n)=-n(l—2/n) ZHREEL LT
CK DR 2 2 WG, FXDE D ZODIEFFHHRICIIEL sk, )
(#RiR: Euler (%

2 .T4

sin x x
42 ... (Maclauri
; & T 10 (Maclaurin Fpf)

DD

00 2
OEEIEM LT, 2 OHOFIE T 22 8Ty % = T R THNL# (17487). )
n=1

22



2.2 (H8) —HRIR

¥—U—F T—RRINE) 122w, B H2HHEZT S, BEOXI RLDIZEL 5D A
W ZOHEZRITL LRV, BETODAXT Yy 795 LEE9,

KE%ZJ(%#W@%&Wﬁs—ﬁﬂﬁ)ﬂQ—NLikVnENmomfﬁpQﬁC
95,

(1) {futnen 25 f 12 Q EBRYER (pointwise convergence, pointwise convergent, converges
pointwise) 3 % & (3,

(e lim () = f(o)

ie. (VreQ) (Ve>0) (N eN) (YneN) n>N = |f.(z) — f(z)| <e.
(BB (Ve>0) (Ve eQ) (ENeN) (VneN) n>N = |f.(x)— f(z)| <e)

(2) {futnen D3 L fIZ—HRYINER (uniform convergence, uniformly convergent, converges
uniformly) § % & (%,

lim sup |/, (z) — f(2)] = 0.

n—oo e

ie. (Ve>0) (3N eN) (VneN) Ve eQ) n>N = |f.(x)— f(z)| <e.
(Ve>0) (3N eN) (VzeQ) (VneN) n>N=|f.(x)— f(z)| <e.)

)

Bl 2.2 (ERREEHTIDERIRERITER TIREBEWVWHE) {f.} 28 fICERINET 2 L0 72
T, f, BT RCHEFETHSTH, f TRV EDHD I 3,

1
! (fzga 1 (x>0)
fa(@) =38 =1 (z < _ﬁ) flz):=4q -1 (z<0)
- (_% <3< %)’ 0 (z=0)

EBEE, {f,)} I fICKEIRT 2, f, 1IZTRTCHFGETH S, f1F o =0 THHHET
H5, m

Bl 2.3 (& HIRERE I TRIENBEADEREVDS) {£,) 25 f L&IGHRT 2 L) #2T
3, RS DR VD L,

n?x (OSZ‘S%)
=l e (o-2) Gesd) =0 wew
0 (x<00rx>z),

n

EBCEE, {f) 1 ICKBIRT 3, £2BT,
2 1 2 2
/Ofn(af)d:cziﬁ-n:l, /Of(:c)da;:o
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THEH»6, ) ,
lim / folz)de=1%#0= / lim f,(z) de.m
0 n—o0

n—oo 0

iRl 2.4 (EFEHTIO—RICRIGRITEREREHE. —HRINR I NISERIRD FI6E
(1) HifEBI BN 23— MR § 4 USHRIR & 3 TH %,
(2) —RRIPCR 92U, B3 & lim (35CHER[RECTH 5,

slEEA

(1) Ve >0,aIN e N, Vn e N n >N = sup|f(z) — fu(z)| <

€

%- Va € QIZR LT, fy I o THifEADT

- I sup[f(2) — S ()] <

€N

OOI(‘)

36>0,YyeQ |y—al <é=|fn(y) — fnla)] <

oolm

2T |y —al < 27z $ERED y ISR LT,

|f(y) = fla)l = 1f(y) = In(y) + fn(y) — fN(@) + fn(a) = fla)l
<[f(w) = In@)l + fn(y) = fn(a)l + [fn(a) = f(a)]
BESEI
(2)
/fn dx—/f ) dz| = Il ))dz /|fn x)| dx

< / sup [1u(0) — @)l do = sup [1u(o) — f)| [ da

z€[a,b| z€[a,b]

=(b—a) sup |fu(x)— f(x)] =0 (n—o00)m

z€la,b]

BERETICOWTHRKTH 5, Hifk ¢ OB C* D LT, {f,} B—FRIC fIZOET %
% 5lF
/fn(z) dz — / f(z) dz
c c

[nnﬁ 2.5 (BRMH—HRICRI NISTEBIHM A AIEE) XM I c R £ C! fDBES {fn}J

< sup [fu(2) — |/]dz]—>0

zeC*

FIRBARIEGEL, {f} D31 b glc—BRICRT 2% 61F, f 13 CH T, f =y

B a el ZERICHET S &

/f (x el



DD D, n—o00 T 5L,

ZIT fl(x) =g(z). =
C DFEMH & BRI LT

C ORI Q EDTEIIBIEG { £(2) hnen B3 f(2) 12U L . HBIDF {g0(2) bnen
B8 g(2) le—REKT 2 7 512, fIEIERIT, f = g.

EVIH)AEPE SN DD, FEix b o LWL D 0 (A 2.8),

IR 2.1 (EBE—RIGRT NIZENMA N HES) FEmE 25 ORERED 6N, {1} 13
I KT g lIC—HRIPORT 2051370 . KDDL HETRICET IR, Thbb,

Vael 3V :a OBBERE) st {f/} 13V THRIC g IR T 3
EfGE L CH M Uhimoite ot s, HEEE,

a +/wf7'1(t)dt (xeV)

f(e) = fa) + / gy dt (zev)

BREoNn, I s fl(r) =g() (x € V) DELPNED 6, BTIXRINZEETHS I L

DBRENTH %,

I DFERD S %L THICRT 2 &) F&fFiE, LEDa v 7 MEG ETHRICRT
2EVWH)ZLELAfETHSE, DI L% [ THE—WRINET % LI, EFETIE, “uniform
convergence on every compact set” & 72>, “uniform convergence on compacta’ &>,

HHEIC OV THHEFIIFACTH 2, T4bE Q LoEFEEBI {f, ey 28 Q ETHE
—HRIC f WKHRT 2% 61X, f 13 Q THETDH 5,

WHCE S b, CHETIEALZ2MED S BT, 55 BUURZ 1 TIRBRE A D13 (BRI
WO E D), HIES7ZTTH S, =

—RRIROHIEE L LT, ROEHIHED b DPMERMTH % (ZtUE—2 D+ 5T
B> TRETIFRITIE RV, IEFICE  DBHICC OEHTRRICRDSEEHTE %),

5

5%Kﬁ&tiiﬁ\F:f&&%Fﬁ%%?%%é\/f@ﬂh:F@—FmMmbu%h%ﬂC®%
c
H, &) TH 05, / FL(O)d¢ = fu(2) — fula).
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4 N
finE 2.6 (Weierstrass M M test) ZM” (ZIOR S 2 1IEEBECT, {f fnen 322 TR
N

n=1
F£h Q FERE I NBEREUED BRI T,

VneNVzeQ |fu(2)| < M,

D IO SR Y fulz) 1 Q LRRICHOICR S 2 (RFlc—BRICR S 2 L, %2
\kmmﬂWﬁ?%%ml

J
BERR THOSICR T 2 A S IR T 20 DT, V2 € QISH LT Y falz) BIKT 5. Al
n=1

Z S(z) £B<,
> M, Ofile U £k,
n=1

Ve > 0,3N € N,Vn e N nZN:>U—ZMk<5.
k=1

ZDEE, Vz2eQITHL T,

> fil2)

k=m+1

— <D RIS DY M=U-> My<ecm

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

S(2) =Y ful2)

ER 2.7 RRICHEMINE T 228, TADE D [fu(z)] B Q BRI 2 2 L b ah 5,
n=1

B DOIURM OFEAE, WCRFIATIATE BRI T 2 Z & DORFIN DI 5 B <H
BRI HIR 2 2 &, v—F VBB L T b kO MBI E 502 2 L id TEEESL o
HLTH 2,

2.3 1FBIBEGIDLEE—RIGR

EHIBSED & 72 2 BABGNC O WT H . T—RRIBCK 34U TERI R o vIRE . 2302 § %, 207
TR, ROMGHEDL D 2D,

ieE 2.8 (EERIEBIINLR—IRIR I NISTEBIMS FIRE) Q 13 C DFIET, {f,}en &
Q L TERINIERBEED S 2 2BB5, f: Q= C T2, {fulnen 2 Q LTIAFE—
RIS fFICBCRT 22 01F, fIZIERIT, f(2) = lim £,(2) (= € Q).

(—RRIC, fICHERINR T 2 O RBIEN {f,} DEBIEIND g ISAFE—RINKT 24 51E, f
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X CHIRT ff =g L\ ERDSH 205, IERIBIBUC D W TR, BRI UR § % ki D H
SRVEHNDH L, L)l L, )
GEE FT f Y Q THIFETH S LIZHO D TH B (—RRICHFERIE I D A 7 AR R
ZHHETH 2025 ),

a€Q&T%, Dia;e)CQ &% % >0 %25, fEED 2 € D(a;e) ZBEET 5, ¥Yn €N,
Vk e NU{0} I/ LT, Cauchy DBEITAHD 5

®(z) = - I g
®) 79 'Aﬂe@ 5 dC

211 — Z)

k=0DHAIC, n—oo &2 EE, PRTBIEBIL [( —a| = ETRRIDOEY %, SEBX,
di=e—|z—al EBLEAd>0T, [(—a|=¢ 2T THEED ¢ ITHLT

IC—z|>|C—al—|la—z|=ec—|a—z|=d

EBBDT, QNDav T MEG {CeC¢—a|l=¢} BT, {fu} 1T fIT—FRIKT 5 Z
EICHERELT

Q) fO] 1
Vi Pl e <7 KS_Ii\Iiglf”(O — (Ol =0 (n—o0).
w2 I , 0
PO i e ectc-
BRSNS, WAIC f 1 D(ase) CIEHITH D,
k! f(Q)
(%) (VkeN) fB(z)= omi S de (2 € D(a;¢)).

Esic, 1P o 0 EFE BRI CTH 2 L ETRT,
d
If““)(z)—fé’“)(z>\< sup |f — falC I/ e Kmkﬂ

K:=D(a;e/2) LBE, 2€ K £ 5%, |(—a|=¢ Zll7THEED ¢ ITHL T

|C_Z|:|C_G+G_Z|Z|C—a|—|a—z|25—g:g

1 - (2)k+1 / |d<’ _ (2)k+1 -
= , — < (= - 2Te.
[¢— 27~ \e cmal=< |¢ — 2| T \¢

k+1
sup £9() — 0 <1 (2) 2 w170 - £u01 >0 (1 0)

zeK |(—al=¢

THZH05

Zhud {2 K RIS 5 2 L KT S, =
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BEFIDS O T—RRINRT 2 7 51, MAKDS Q TRHEREIURT 2 (LA LNET 3
L) T, KD EBED D,

% 2.9 (IEERIBREIBFID—HRIGR I NIFIERIMS AIRE) Q (& C DFIT, {fu}weny & Q &
TERINZIERIBIED S R 2BI550, f: Q> C T 5, {fulnen 78 Q ET—HRIC f
cumﬁﬁé&%uifcﬁﬂwf\f@y:gnﬂ@)@egy

2 ETOEIZ. 2N DICR T, Rt o722, #REEGR T 2EHE L L
<. UTFTodbontgsins:,

4 A
EIE 2.10 (Weierstrass D_ERWEE) Q LOIEHIBIE D6 % 28851 {f.} 5, Q &
T AR RRICRT 2 L Z, f 12 Q CTIEHIT,

(WeN)ﬂW@:ggﬁW@(Qfm%~%y

oI C WOERD XN S 2272tk C 1T LT,

Jggo/cf”(z) dz:/cf(z) dz.

(CDBCIEFQNDay 7 MEAGTHLI»S, {fu} 1 C* BT fIa—RRINKT % Z
ElCHEER X, )

J

I o, (B, v— 7 Vil D) tak 2 ERIBEZE D I 2 &3k 5,

#l 2.11 (Riemann DE—YBE#) (AT TIE, n e NIZXHL T n® =exp(zlogn) LEHRT
%, 2T Tlogn IZFfl, ZOHEIIETSIClogn e R &5, BB TER L ADIHEEH
BELTONBBEIBE —ET 5, n* 13 C2FETIEHLEETH S, )
= 1
(o)=Y 4
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n=1

DAEIDOEENE, FHIRK D = {z € C;Rez > 1} CIEHIZBASAE R T I L2 TICRT, i
iZ Riemann OE—7EEITTIXN, EFICEAHTH S,
EED a>1 ZEEL T, Dy:={2€D|Rez>a} TEZ 5,
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S 1
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n=1

ZiU C LoOFEBIB I ENTEEE S N B D5, ZDEICOWT, F47% Riemann $1)3
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FicgE-TW 3,
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CTHUED LD L IERBEE DIEHDO -0 ICR b S N7 T (1859 4F) ThH 543, FEEM
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2. {z€C\Z||z| < R} TIEAIZBIE f WEE %, R>0 3MERETH 06, C\Z TIEH
BB f EE D, m

2.4 RIEZEBEOERD 5 EERH
B9 o %

TCOSTZ

o(z) :=mcotmz = —
sinmz

TEDDLLE, pl3 CTHHEUT, 2=n(neZ) 2 1 MOMICKL, 22 TOEEIZ 1T
H O, ZNLIHHRIIF 7270, FEE, P(2) i=sinmz, Q(z) :==7cosmz EBL L E, P(2) &
Q(2) 12 C 2k TIEHITH D,

(Vze C\Z) P(z)#0,
(V\neZ) P(n)=0AP'(n)#0AQ(n)#0,

L Q(z) \ Q(n) mwcosnm
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ﬁ@%ﬁfZégﬁowfﬁ\CW@%T@@Qbm,qk\ﬁ@ﬁﬁootﬁﬁémem
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1
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HMBUEBIZ X D,
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%ﬁ/ g(Q)d¢ T, (= —w EEBEHT S L, / g(¢) d¢ :/C g(—w) - (—dw) = 7/ g(w)dw. WZIZ

Cy

Cl Cl

S~

9(¢) d¢ = 0.

31



TNz

! ! 1 1 1

7 [ £© =5 [ (10 =30 déz%/cwcomg(c_z_z) "
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n=1 m=1
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m=1
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-~ HE: Bernoulli 2t & cot, tan @ Taylor B

f(z) = —2 - Jo] < 21 TEAITH 5,

e? —
By= fO(0) EBCE, f(2) =3 Dr (g <om)
e A N — n! ’
RYDBIAZFIET 5 &
1 1 1
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Ik 2 TH-T (17) 2185,

—7J7.
9 cot 2 2cos. 2z cos?z —sin’z  cosz sinz ; ;
cot 2z = = = — =cotz —tanz
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ThHhs, m
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n n—1
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e N ™
W 2.22 (FERBEASENIRI NSRS B) {0, }nen € CV £ T2, MEEESE [ [ o, 271

n=1
00 ) )

WIS 2 7% 513, [[an BICKT 2. ThbDE D ju,| 2T 255180 [ (1 +u.)
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H a, = H (14 u,) = exp (Z Log(l—i—un))
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f(2) = w(2)
f(2) a Z 1+ up(2)

n=1

(2 Sy LTS, )

EIERA ZM AT 20T, lim M, =0. ®ZICH 5 HRE N 2HEEL T,
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X C\{a, | neN} ETIAEHRIGEL, C LOGHRBEKEZED 5, ZDMOESIE
{a, | neN} THY, EneNIINLT, fDa, IZEIS Laurent D FEERIE P,
k’(“%Z)o

)
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n=Npr+1
X D(0; R) TR T %, W ZIC hg(2) & D(0;R) TIEHITH %,
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limf(z)=c0 & (VUER) (36>0) V2€Q) |z—a|<d=|f(z)]>U.

zZ—a

lim f(z)=A

Z—00

[e]

Q.
o

€

(Ve>0) (BReR) (V2€Q) |2|>R=|f(z) - A <=

Bl 5. lim f(z) =c0 (FEHIVH T EN?

Z—00

Bl 3.1 EBEEDLH

. 1
lim —
z—0 I

1 N
IIFHET 5, lim— = 400 TIEHRWI LICHEET 5,

z—0 I

. 1
lim — =400, lim — = —00
x—+0 x——0

WD LD, —J7 . BEBEBDE A,

lim — =
z—0 2

DD VD, =

M 6. 2Nzl X,

1 .
Bl 7. lim — =0 Z2¥,

z—00 2

Bl 3.2 (H53V UL K EREBDIBREDHEER) W)ind 2 ERIB DR & Db 728 1T
Bis2leL,

DU, 4 SERE, EEBE L & < DRI DT, FFCH & 2R D, BROAENC 2 %
M7 a8 @R, « Z BG83 KK E T 5,

n € NITH LT lim 2" = co. (Cf. hrf 2" = +oo, lim 2" =doo (N BMHBADEF +,n
DEED EE —))

£ D —fikic Aﬁﬁluh®%ﬁﬁ(iﬁf&w%ﬁﬁ)()mﬁLf\hmP@y:m.

n e NITHLT hmi = oo. (Cf. n DMEEI S IX, hmi = 4o00. n DHELL S

z—0 zn z—0 "

1 1
lim — =400, lim — = —00 THEHNPH, hm— FEEL Vv, )
z—4+0 " z——0 " z—0 ™
lim exp z 3FAIEL %\, (CL lirB ¢’ =400, lim e = =0.)

b5 AHA hIIlSlIlZ =0. ®ZIZ lim

= oo. [AERIZ lim cosz =0, lim tanz =o0o. m

2z—0 sin 2 z—7/2 z—7/2
ﬁ;&@ﬂi{ﬁ Logz 12DV, C1\1<m o Logz = oo, Cl\1(m Logz = oo. logz 13%AliTH
z€ oo z€E

%703, Relogz = log|z| (FFidD log FEBIEE LT log) DT, |logz| > log|z| (f
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D log 1FFEEL L LTD log). WAICEIFFMICREL 2 TH, D lim logz = oo,

Z2—r 00

lim logz = oo.
zeC\{0}
z—0

FHEC\{0} 22— 22 b—MRITIILAMBITH 523, a € R DEEIF |29 = |2|* (HLIF
FRIE L L TOHIE) THEH05,

(i) a>0DEZE, lim 2 = o0, h;nz =0.

Z—00
z—0

(i) a<0DEZE, lim 2* =0, hmz = 00.

zZ—00
z—>0

CIWCHWTHE2AZEAL)I EEBNTHILRE#HO LW, &L A, a Tk?&%#%
DPOLNDE GIHETEZS) X)L TELIRETH S, ZoHEF=MEAKIIrsAAEZLEZ
FTCHAZLEVIFHEMT S, MHEICHATET 28R (24U iAu.J:o’C,E'e&Z)B) i
5, DR %E E) Lo TES DERET2O0EE L\,

(|log z| > log|z| P HEKICHZ DD b, )m

M 1DEE (VWER)BRcR) (Vzecl)o>R= f(z)>U. m

M 2DEEE HIZAIE lim f(z) = —c0 &, (VLER) (6 >0) (Vzel)|z—a| <d= f(z) < L.

T—a
|

Bl 3DEE (VWUER)(GRER) (V2€Q) 2| >R=|f(2)|>U.m

B 4 DEEE lim— — oo ZUEHT 2, 2 s c;c Q= C\ {0} DBEEECTH B, (FED

z—0 z
k%(&\5>OT\M<5%ﬁh?ﬁ%@zeﬁmﬂbf

UeRIZXHLT =
Ul +1

1

z

11
B

=U|+1>|U|>U.

S lm L =00 ZTLTVS,

z—0 2
5 DEEE zHZCiQ—C\m}ﬁﬁ%ﬁT%% EED e>0ICNLTR:=1 &S
& RERT, |2| >R ZWiZIHERED 2 € QITH LT
1 ‘ 11
|

(| B
2 z| R °

1 .
Z3E lim —=0%22LTn5%, =
z—00 Z
BEF DL AL, sin, cos DIMEEHIIERAED &L ELLRIEHICHA TV 65 L) BDT (b ARAIC tan X
FRATT), WOLZINHAY—FT20, ANk->TiE, A4 7 —DAHK e = cosh +isind (& FEIEHI)
%\Eﬁwibbwﬂﬁ%%Tﬁﬂ<®w _$mv(&ﬁﬂ@%@ﬁ%)#62&—%?%#%Lm&wo*

sinf  cos6

Foo 7 SADNRZHH R HEAITBITS, EWIABWEESLY,
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3.1.3 MA|

RIEIZ TR 2 oo 1FMNL L 72 Z FFO € / Tl 4\ (co HITH TR L bIF T4 { T,
T 4 00” BB lim = O E VI TETERN, ZHUIHRMED E AR E D HRE S
KB EVIERTHo),

0o ZH LWV (00 g C) ELT, CIRZNEZDIMATHELZbD% C H2WVIEP &
F<

C=P'=P'(C) :=CU {oo}.
(S0 (RIS PYC) tFVEF) 3, I RTERFREM TN 5D TH L2, 22T
#TIERITHHNT %5 TRiemann BRfi ) &N 2f) 2 & 2T 5, )

R 3.3 EHHOMETIZ, TFAMTE-oTE, RIZ +00 & —0c0 ZIRINL 72, HREHK
EffR=RU{+oco,—o0} ZEHATZ2HD0H%, m

co DA lim & T/ ) XH)ICRDEIICEDEILELDH S,
(VaeC) a+o0o=00+a=o0.

(Vbe C\{0}) b-oo=o00-b=oc.
(Vae C\{0}) 3
b

b — =0.
(Vb e C) s 0

= OQ.

L#wa+m%w4mg€§ﬁ%%b&w(OUOiﬁéﬁiiﬁﬁim%&w%

C =CU {oco} IETIFAR . BEDMES SIFKB IR,
ZA DT OB D 2 B Z1F 1 Ry B il
_az+b

f(z) = 4 (a, b, ¢, d 13 ad — be # 0 Ziili 7z TEHEBDER)

I, C ORIFAICHEZZ L, EHTEARVEDDHZ L, BEEL LV L2NEE 2, C 28
AT 3L, f: C— C DAMBS (SRS OMWES) 12752 GEHICT &0 L3 3),

%34«%@bTﬁlﬁﬁ#ﬁﬁtanfwyzéiikh“%EK”%R%&\z¢—§Kﬂ
LT%%T?%OOin%K{—aw+C?%%O:mu%%(a%@ ) £
f(z)) TH B2, R TIERV, FHE f(2) = % iz 2 FHEEL W (322124 = % FS
3(2+2)=32+4 LT, ZHFERR NI LIBHSR), £IAT

: o 1+2/2 1 : _

Jw fz) = Em oy =g i, )=

z——4/3

WALBRTHL(HK),

45



ThHhHZEIWFEHLES, 22T

:iii.<z€@\{—§}>

1
3

LElE, f:CoC o, fI3eNgIcks, $

.7 > 4 . >
Z}qﬁf@)—f(—g), lim f(z) = f(o0)
THZDT, BTCIC (TDlim EBAT ) HZED S & f 3diftichs, Hix f!
[FRED 1 KZ2Ha12 75 5 D TEife T, f: C — C IZEBEER (homeomorphism) 1275, =

3.1.4 EBAIFEHA A—Y — Riemann EKME
C & 3 RICZEMNOBKE & F—HTE 2 2 L2 3HT 2,

Si={(x1,22,23) ER® | 2} + 25+ 23 =1}, N:=(0,0,1)

EBL, Flozym Pl (13 =0) %2 H TRL, HEVHC LHA—HT 2, ThbDE (11,129,0) €
HIZ 2y +ize € C ZRIBIHE 5,

VP e S\{N}IZx LT, N & PZMBEMRE, HEDRR P BE—2EE%, PIT
P 2B 3e 558 ¢ S\{N}>P— P € H=C %, N »6 DILFHFE (stereographic
projection) & W55,

P =(z,y,0)=z+iy £ T2 &, flilLGHE (2o 282l 2EMRE, 52607
& DR ZRKD BEE) ITXD

1 T2 T1 + 122

—z YT 1-4 Ty

].—.1‘3 )
Ml 8. oz LZHEND L,

0: S\ {N} - H BEHFTH 2, TDI LIFHRMENA X =562 TH 205,
z = (,0(1’1,132,1'3) 733‘;)/_’\0) c]: ‘5 CCE{ZISE/WC .Tl, LIZ‘27 ZZ'3 CC’)UBT%J:U'Z) : &ﬁ)‘; %)ﬁj\i))%lso
H2_1+x3 IREEES! 2+ Z —i(z — %)

€r3 = , L1 = y Lo = ——5 .
12?41 12|* + 1 12?4+ 1

1—553’

2 2 2
+x 1—=x 1+ 23

15//_8\\@*:&)\ /J\Liby(a%(() 2 2 221’6‘%%ﬁ)5)\ 2 _ .2 2 _ Ty 2 _ 3 _ )

oo m1+x|z+x3 [ ="+ (1—23)2 (1—a23)2 1-—ua3

zl°—1 2

. Ins 1 - = —— PEILPNDZDT, =xz(1 — =

22 + 1 BELERL T 71 = 2(l =)

z2+7Z 2 2+Z z2—Z 2 —i(z — %)
. = . AR ﬂ: = 1— = . — A
2|w+1|w+1n% 2 = y(l = 73) = —; PP+l 2P+l

IN%E 23 IKOWVWTHRWT, 23 =
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e(EEBR) = {2z € C | |2] > 1}, (i) = {z € C | |2| = 1}, o(FFER) = {z € C | |2| < 1},
o (FAtl) = 0 23R D 370,
2D : S\{N} = C D ¢: § > C=CU{o0} %

O(N) =00

TEET S (IELABEEZFAL T ¢ #H0TELTVD), 20 ¢ 300 RHETH 2.

Z9L T, C=CuU{oo} EXNEDIF7BKE S D &% Riemann ¥RE (the Riemann
sphere) &5,

LEHLEP S NDEE, o(P) =00 THE25, COMMHZEYNCERTIUS (2D,
ERRICZNZITI). o1& N THEE 22 LR CES2, FF p: S5 C b :C—> S
LEHETH D, OFD o BEMEGETH D, MHIIZH Cl1E S LA—HTES (2 T3
HNRELIR ML L T\ %), 22T C HE% Riemann BRI EFRZ & H S0,

ER 3.5 #i3. Riemann BRI S OEFEIE. RISk >THEAEZ, S a? +ad+ (23— 1/2)° =
(1722 TH 2 & L7 b, LD O ICEEHRD & DIARRFE 2 A7) (B> 2R 9] 13
oL Tl XNV -2 a vdibb, m

ZDHIFavEL—FY—%lio7T, 9 Faf{brH ki whri, EEIDEITE---

6 DEEE N(0,0,1) & P(xy, 29, 73) 25 EMREDHERIZ

T 0 zy,—0 txy
z 1 3 —1 txs—1)+1
. 1 5
¥E220k®xﬁfd\wm—U+1:0iDt:1 LW
T T2
T = = .
1—233’ Y 1—I3
W ZAZ p(21, 20, 73) = T + iy = Dt
1—273

3.1.5 C ICRIEZEEA

MANORPRS, oA FTER I N-BEOMmIBEGiE: 7 &2 E& T 5121E, A &
BN HHEEZERT H0EDLRD 5,

ClZOWTIE, FEED T 21,20 DB |21 — 20| ZHOTHMHZER L 72, THIE R ®
R DL ZELFEKDOPLH AT, BN T2 T TwEEbinsgd, BEGROE L DT
¥ 2 b ClE, RSSO EARTER AFICED 2 I ETC DR EREL TVD, B
TZ2ReBWL LI (29I EENAFPFRTE 2 X 912> TIEL W),
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C DHE a lcH LT (BT a DEAEHER EMIZND 2 LItk 2) RO U, ZRATED
¥
(26) U, ={U(a;r) | r > 0}.
CITU(a;r) 1. a D r GfEEMITNLEAT, ROL ) ITEEREI NS,
(a) a € C (a BEFEE) D5GE
U(a;r)=D(a;r)={2€C||z —a| <7} (CHUIBEBLLCADPS ).
(b) a =00 DYH
Ula;r) :=U, :={2€C||z] >r}U{occ}
(Joo| = +oo EHRHELT, U, DT L% Ur:{ze(@‘r< 2] §+oo} LbET, )
KEDILARZH, 2O U, T, XD XS 12 C OBEA. SAIOIEE (HR), Bk
M2 EHRT 5,
a R e N
£ 3.6 (C OFEA. HFIOIER. BHOERHME) (a) Qc C 5 C DIHEA S (Va e
Q) (U eU,) U C Q.

(b) C WD I {2 nen 25 a € CIRINKE (VU € U4,) AN € N) (vn € N: n > N)
zn € U.

f

) QCC, fiQ—=C,aeQ TBEE, fH a Tuiff ¢ E (VW € Upny)) (3U € U,)

fUNQ) cV.
/

/?{)k{)aO)C@b%é\ktb&fﬁot") ~
FOEBRELARPT ST 220, HEORL D ICHBEZH->TCERELELTH S,

(a) QC C 2 C DBIEA Y (Vae Q) (Ie>0) D(a;e) C Q.

(b) C HDEF {z}nen 28 a € C IR L (Ve > 0) AN € N) (Vn € N: n > N)
zn € D(a;¢).
(i |2, —a|<e EFHLETAZ, 2,€ D(ase) EHESHZTH S, )

) QCC fQ—>CacQedaes, 28 ot (ve >0 (3 >0
f(D(a;6) N Q) € D(f(a);e).
(W (V2 € |z —a|l <) |f(2) = fla)| <e DEXIITFHFES LT A%, f(D(a;0)NQ) C
D(f(a);e) L EEMATH S, )
NS J
CDEIHITEET L E, LT D,
o HEGRDRBIRILT S,
16(1) a @ iﬁﬂmm, (il) o OBES OB XBIES, (i) BIEAD S % 2 EETE {Us)rer DEDE
U U» 1354
AEA
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e O CC DEAIZ. ONC DEESTHZIEEC DHESTHZ Z LIZFAETH 3,

¢, €CneN),acCTHBEE, {2} BCTalHTZIL L, CTalllUR
T3 LRFAMTSH 5,

e, €CMeN)TH2EE, {2, DC Too IKMETZZ L E
(VReR)(ANeN)(VneN:n>N) |z >R
DK DD EIFAETH B,
Ml 9. 2OZL%EMEND X,

R 3.7 (EBAEPBICIK) i, GiAonES X ITHL T, 2O SFIORS,
BB DMt 2 E 2 51213, M eI sEZ2 %, X ONHZERTSDIE, X D
FIEAR (FEGDORNE) 2ED 200 HERHATE I L% 00N, X DK o I LT, a
DHAEFR EWHEN 2 EEGIREED DD HbH 5, Zucd>0TiE, MHEMOFELHD
T XA (BIZXERED H B [12] . HHNRERT XA THHWH - =4 [13]) 2 A
5ERV, =

EES o 1L T, CTalcBUREE VI DI, ZHFETERUEE (C T al2lR) T, C
ToollHRE V) DIE, TNET — oo (MERRICHR) EE->TELI LITHNT 5,
(CNFT, HWlIE THahS e Eokniz, THaREW Ry HGT 2 D I3@fE)S
HHERID, Z2HZ S -6 imEOFIAUZ TRZE V), VW) L) FEEFIA->THRW
ZExRBEWHZY, )

%38f@ﬁ>§ugz:0?ﬁﬁfﬁ%o%%\L@ﬁ%mibfmﬁréza%

1}2} f(z) =00

z—0

THEHNH, li_I}I(l)f(Z) = f(0) DR D, FFRIC flF z=00 THEBHTH S, m
HEiF C=CU{oo} 1. RATERINS d ZFHMEE L CHREEZRII % %

(27) d(z,2') = |l¢7(2) — 7 ()]] -

3
(7L, ¢ S — CRIZFFHE T, ||| 13 R DR PLORE |of =, | Y a2 2T, )

=1
ZHUTET BT, 2,2 € C Ol . ®IE9 2 Riemann B S Foo 4 0 1(2), o 1(2)

DRIWCEBITLHEEE L TERLTEDIITH S,

Bl 10. KFIC 2,2 € C DEHIZ, RD X HICFIT B Z L 2R,

2|z — 2|

VIR T+ PR

ZOWHE d(-,) 5 C DIHZED 5 2 EAHK S, 21U LORAEHER TED 7L
HERUTHS I EDFEHTE S (22 TIFEKT %),

d(z,2") =
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3.2 fERERTOER

IR OEFIC BT 2 TR, L W) bDZ2EATE, Z0zlv 5 L TR
RCOWGTREMEZR EDWERTEZ S (KD IE L o2 Ltk EiF 243 Riemann
o Mn 5K T2, ),

z=o00 D f(z) DICAREM, IEHIE (FRERREREA), ik, (7)) BERRATH 5.

. 1 y 1 ‘
£V, 2= L CERELE o) = f (E) D w=0 COWTTED B, 7721
HBUZO TR LIEEPIBETH 5,

4 N
EE 3.9 (o PFER. EAIR. B, ENFERER) < 2° f OMILFERR (iso-
lated singularity) T® % L1x, (3R € (0,+00)) {z € C | |2| > R} \& f DESIRICEH F 0,
ZZT fIXIEHITH DL Z L2 \VWH, ZDLEZE,

sw) =1 () O<lul<p)

EBCE, 01F g DIGIEMRRE LR 22, 20D g Z2flioT, f DI oo DY
Br2d 5,

(i) oo 2% f DBRERREIFER (removable singularity, IEBIF, regular point) TdH % &
X, 023 g DRREFRRRENTHE I L2V,

(i) co 2% f DB (pole) THH EIE, 023 g DMTHE I LZWV), 028 g D k HLDkKR
THBEE, c0old f D ENMOMBTHZ LI,

(iii) co 2% f @ (MMIL) EMFFER (essential singularity) TH 5 & 1%, 0 2% g DI EM:
REEATHL I L2V,

Y,
|4>R}:

(R HH{z€eC||2| >R} DI EZ. R<|z| < +o0 ERTIEDNDH B, {ze@
{zeC||z| > R}U{oo} EXHIT 2701, |2]| <40 ELTH 5B, )
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4 N
iRl 3.10 (co DEHLDH D Laurent BAEZFNICEDIKMIIBFERDSE) o 28 f D
MV EMRRALET 2 EE, ERICE>T (3R € (0,+0)) f I R < |2] < co TIEH
TH B0, (I antnez)

(28) =Y “Z;” tag+ Y an" (R < |2 < +o0)
n=1 n=1
DI D LD, Ei
b f(<)

(29) d{ (n€Z; R<r<oo)

" i fger ¢
ThHb, IHIWLBUTD (1)~(3) DD LD,
(1) oo 2% f DEFREREREN < (Vn eN) a, =0.

(2) oo 3 f DI & (Fk €N) [a #0 2 (Vn € N: n > k) a, =0].

(3) oo ¥ f DEMFRM & (VEEN) (IneN: n > k) a, #0. J

SEBA  TEEBIS . PIBRFEIR A(c; Ry, R,) (0 < Ry < Ry < +oo) TIEAIZBI%KI Laurent
BRI S 2 L ZFFHFEATH D, A(0; R, +00) ICDWTHEM LT, (28) 272§ {a,} 7
—REMNCTAE L, (29) DI D LD 2 LT B,

—7i. g 13 A(0;0,1/R) TIEAITH 2025, 0 (3 g DIGIRR T, (3{bn}nez € C%)

00 9 b,n
g(w) = E byw™ + by + E oy (0 < |w| < 1/R).
n=1 n=1

FiF0<r<1/R ZHi7ITHEED r ITHLT

by = — QQQMU(nEZ)

"2mi ey W
hns - N
4WﬁwW@:;j+%+;ﬁﬂlm<M<w)

(28) DI DI D — D> &
(Vn€eZ) b_,=a,.
W Z (T
o co W’ f DREVRERIEN & (VneN)b_, =0« (YneN)a, =0.
e oo f DM BkeN) by #0522 (VneN:n>k)b_,=0< (FkeN)[a #0
2D (VneN:n>k)a,=0]
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e oo f OHEMKNER & VkeN) (GneN:n>k)b, #0 < (VkeN) (IneN:
n>k)a,#0 =

(28) 2. f DINIF R oo DEH Y D Laurent B, 7 Zanz” % Z DERR LIS,

n=1
BRI a, ZRDDDIT, (29) 13H F DRIV L%\, f BEHBEBOE &
WS L2 5t BB H 5 (BihT %),

ce C oG LRk, INZREAOMEEIZ, lim f(2) ICX>THETE 5,
Z—r 00

4 N
fnRE 3.11 (AMIAFRR co D lim ICEBFHINTF) o 2 f DINIRRFETHZ L S, X
D (1),(2),(3) 2L Y 3D,

(1) oo 2 f DIEAIRL & lim f(2) 1& C WTHIRE £55 (F3 ao ISFL 2 &A% 5)

zZ—r00

(2) oo B3 f Dl & lim f(z) = o0.

zZ—00

(3) oo % f OFUERFR & lim f(2) 1 CHTICRL AL, =00 TH A (C TR

Z—00

L7\o)
y,

SER . — % DRI H 2 E S 2 500w — 0 THEDE. ARATSTEE DRSS
JOEHDLPGHOLLTHS,

& 3.12 % Riemann B (1 KIGEESHE) 2%50 L, C = CU{oo} #% Riemann [fi T,
co DHEBBIED? Up = {2 € ©| R < |2] < oo} 12851 2 RMFHEREAT v = % b L HRT X
5,

Bl 3.13 f(z):% . 2 — oo ZIEHIE (RETTREEI) & T2, FE

mww:f(%)z

B ow = 0 ZEHICHOS 6, ZHUE lim — — 0 (HIRORIE 1) 25 bW TH 5, m

z—00 Z

Bl 3.14 f(2) =z &, 2 =00 ZHRICFFD, FEEX.

s =1(3) =+

Zw=0ZRIZF22056, 2L limz=c0 26 bHOLTH S, =

Z—00
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- B8: c € C TD Laurent ER. FHE

c € C PHEFEME [ OMIIFER (isolated singularity) TH 5 Lld, (Fe > 0) f 1
{ze€Cl0<|z—c| <e} (THUF D(c;e) \ {c} L bFEITB) ZEERHIEA, Z I TIEH]
ThHsrIlElxvI), TDLEE, (Hantnez € CE)

0 . () e
f(z) = ;%an(z—c) +; G—op (0<|z—¢] <e).
COHEADHEEZ, fDcliBlTD (c DEDHH D) Laurent I, Z Dz KD 5
% f % clZBWT Laurent BT 5., L9,

[ DINERF S ¢ BT D 3 DT ETE %,

(i) ¢ DBREFEEFE R (removable singulariry, IEHIAT, regular point) TH % £, (Vn €
N)a,=02E0D >l tzvI, THUIRD (a) 2 (b) LFEETH B,

(a) (Fe € (0,e)) flIE0<|z—¢|<e THHRTH S,
(b) lim f(2) & C N CHRBR %2 F5> (5213 lim f(2) = ao)s

(i) ¢ 28 (pole) TH2 L1k, Bk € N) ap £ 05D Yn > ka, = 0 B Do
L2V (ZDLEE k z2il c DB (order), ¢ 1 f D k Ok EMES), T4t
liin f(z) =00 EEMETH 5,

(iii) c 2% (PWIL) EMAFRE A (essential singularity) TH % &1, (Vk € N) (3n > k) a_, # 0
IR VDT ez VI, T liin f(z) BCHTHRZ R 729, 2D li;n f(z) =00

z—cC z—cC

THRWVI EZEERT 2 (C THRZRZ A0, LSV sNns),
[ D cl2BT 2BE (residue) Res(f;c) &
Res(f;c) = Res f(2) dz :==a_,

TEET 2, cODEDLY ZEDOHEIC—HT 5, KON S27% D(ce) NOEhR C
X LT,

/Cf(z) dz = 2mi Res(f; ¢)

DI D 3O,
> J
B13.15 (SRS )& LBHOBRIBBECEE R 2 2y F T 507 f(2):= -1 &F
zes,
1
w/ Loy 14w
w

Ew OB E LT w=0 DEHETIEMTHE96, flF 2z =00 DEHTIEHITHS (b
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5h lim f(z)=1TH2H»56, EEoTHRWV), £/ floo)=1. WAIT g(z) := Log
bz =00 TIEHIT g(o0) =0. m

B 3.16 neN L §2LE, n XRLHENX P(2) = apz" + -+ a, (ag # 0) ITDWT,

1
P(—) D+ 8, 4 #0
w w w
Zw=01Fn MVOMIEFE2256, 2=0lF PO niOMTHS, =

Bl 3.17 2z = 0o &, sinz, expz K&, LHATHRVEREKD (V) BEMEREATH S, E
BE. f: C — C 2B %L & 12X,

(3H{an}n>o) Zan (z € C).

ZIHATHWE W) T EIE, a, #0 27T a, DERFEDH 2 L9 2 ETH 5,

f(%) Zi%Jrao (w € C)

n=1

X, waG) Dw=0DFEbhTou—7 VEMTHI225, w=0I13ZDEKD (I
w
) BHERFRSTH D, WAIZ 0o 13 f D (IRL) BHEFFRNTH S, =

3.3 HERERTOHEK

e N
EE 3.18 (BAHDMIFFRR o ICBITZEBE) Q 23 C OHEAT, f: Q— CIZIEHI,
oo 28 f DIIREMNET 2, ZDEE (AR e (0,400)) (H{an}nez € C)

:ianz"+i% (R < |z] < 400).
n=0 n=1

DD ILDD, —a_y Z [ D oo ICEIT ZBEM MU, Res(f;00) £721d Res f(z) dz T
#£7,
\_

J

r>0&LT, z=re? (0 ec[0,2n]) TELLHMME C L LLIH, THFHFEREZHLE
T 2H0E r OMM B2 REHEID I —M T 2R CTH 5, KEDICB->TLE I, C 13
co DN ZIEDAZIZ—AT2E V), D CITHL T,

(30) 5 / f(2) dz = —a_1 = Res(f;00)

AR D 320 (ML RA D D % EO 1 = 12— 2 B0 > TR R B LT, 2mi ©
U2 LB IS,
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Ba Z O ERRICEL 5150 b LIt wds, ¢ % Riemann Bifi S 1cWed & (Bkifio
e 5 HC) JEHE N o D % BREEHE D 1o T B E A B, £ w = % LD w
EHEICET E, 0 DAY 2 {we C| |lw| =1/r} 2> T, KRR D 1o 9 2 Bk
7% 5,

Lo%Riz, 2 PHTEZTOSD 25, v PHICELTELTHRD X H ICHIT 5,

w=1/2 £T2LE, dz=—dw/w®> THDP5, f(z)dz= —%dw SN

1 1 1
. dz — — 1w) - (——)d
s s d = [ g (<55 ) e
= —LU;) D wt DIREL = by = —a_y.
w

(o

*Pwisﬁgi

*
@ €
& ¢
%

@

-

TEo behs B e DT Rl IAE
T E.

2: (FEDRKICEESMZ X9, 2V, w P, Riemann BRI D 3 2 ZH{iVvT, )

ER 3.19 (BRRIGEDA) Res(f;00) 1&. Laurent B D FEF DRI DHDRE a; TH %
WL, Res(g;0) THARWI EICHERL &9, MREMRPIERR (VneNIZXHLTa,=0) T
Ho>TH, Res(f;00)#£0 (—a_1 #0) VI T EBHDI S, =

AR 3.20 (BEZRIELSICOWVWT) HAERIFL LT 0R [9] Tk, BEZ Res(f;c)
TkK Resf( Ydz EEE, MR EEBIE. B f T L BT f(2)de IS TESR
INs, &%K%ODZ’PE%VCJ@%#% ELTHs, L2L, CORBZHEHALTHLET XA
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b@%ib%(&m(%@%i@ﬁﬁﬂm@\%ﬁ@%@ﬁﬁ%ﬁﬁﬁLf%ﬁﬁh%%@ﬁ
EEHOTH I, WHIEZIHoT0ARY), RRYEL DD LEHEZLSTHS I, L
L. 2OH7=0ix, ZREOSVODBEL 25, m

Bl 3.21 f(2) = ; I3 2 =00 TIEAITH %,

1
Res f(2) dz = Res | ——; -

1
w=0 u)2 1 w=0 W
w

bE DA f(2) =D a2 ERT, a, =0 (n# —1), ay = 1 ZRDT, Res f(2) dz =
nez

—a_1=—1¢LTHHRW, =m

Bl 3.22 (FEREAHMD co TD Laurent BREDEEZIMEBHDOKDT) HHEIED o TD Lau-
rent JEFHD FEFE & FBDOKD T2 I THHL X 9,

24 4+1022+9
(+) 1@ =—— 55

:@ﬁ@%ﬁ@@ﬁ?@@tli%yf%% o 1*;%/& Jka%<

la| =8| =2TH 5056, D(0;2) T Taylor EF. A(0;2,4+00) T Laurent EBHIHIHK 5, #
LrRDDERV,

(x) DEADTFDLIAN 24 + 1022+ 9 ., FRDOLHNX 22 — 2+ 2 THOET 2 L 7§
22+, R 72-9THE056, XD LI IWCHHEA + BEHADVICEETE 5!

(=242 +2+9)4+T2 -9, 72 —9
(31) ) = 22— 242 _Z+Z+9+22—z+2'
P4+z2-2=(z—a)(z—B) EHRBIFHETE DT,
-9 A B

22—z+2_z—a+z—ﬂ
Zii7z 9 A B DBFET S, 72—9=A(z—B)+ Bz —a) 56,
9-Ta . T8-9

A=o—r B=g—o
B

1 . 1
l—a/z 2z 1-0/z

AL 2 B (B)
:z?+z+9+;g;<%>+~;g;(;)

A
f(z):22+z+9+;-

o0 n—1
::£+z+9+A§:a 6
n=1
AO&" 1—|—Bﬂn1
= 9 2 < < .
=242+ +g; ~ (2 < |z] < +00)
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D f D oo DFIY D Laurent EHITH 5, AL

9-Ta+76-9
f—a a

Res(f;00) = —(A+ B) = — 7.

b B, .
Res(f;00) = — lim 2 29

2—00 22—2—|—2_

(ZoBliE, DHTEAEEeZ LT, DECHD ¢ EVLp ) HTHEL TV, ).

—T.

ER 3.23 (BEREMD oo ICKITSD Laurent BEDEIPEBHMDOEE) EbETURDIES
&, BEEIED. oo I2BT % Laurent EHD EHP & HEUT—MITRD K 9 ISR ZEHR TR
¥ %, (Laurent EBHOREII LI 2 2 EddH D %2 T, BRI 200U R
D22 L% DT, ETCHENTH S, )

HEBIS f = € D oo ICET 5 Laurent EROEMIF, H Y HOWEIHT 2 LTk
%, 2FD Q(2) = q(2)P(2)+7r(2),degr(z) <deg P(z) E LT, f=p+5 ERBD pD1IX

PLEDIEZ O 72 b DD Laurent D T TH 5, F78BUL. Res(f;00) = — lim Z((j;
FHICHHTHL, =

4 FIEFEH

[ DBEEEH (rational function) TH 5 L1, f(2) 232z DFBEATHAL L, DFD

(3P(2),Q(=) € C[4)) ﬂa=§z§<ma#oa&%ze©
DD DZ EZWIDTH-o 7,
P() & Q) DRABSTRZ RDT, ZHTHDET 2 2 LIz k) (MR
RIS 2o 72 D F 505, BIEGRINIC IR 2R, P(2) & Q(2) BHWCKETHS = &
PIRETE 5,

4.1 FEBEROEL DI E

(BEFE 9] 122 ) W) NEVPHEIN TS DL, Mittag-Lefler DEHZ E2EiE L TW
HDIEHH 7))

EHEAEDERD 2 E5 BE (partial fraction decomposition) &, T DEZET, HM
BIBDOARNER T 23R T 5 L ZITB R LATHA ), I TIEEHARBEEGEROBLND S WAL
TH %,

Jelibam 2 BEERICEH VW TE C &

2
”%Zﬁ\ﬂwzzxm@:22®&%\ﬂ@:%—@ﬁ%ﬁ%@\@}&&&?#\ﬂ@:zk%ﬁ%bf

C AT, BAEWNIIRECTH 205, BIEGHE L TIEAIL 22w,
Bzpl i3, HEEBORPATHMET 2 &)1z, HHIKPETH 5 &) % 2 XKADBIn7 b L7hs, EREEK
DG IE, FREOZHEAL 1 RADBICHEINn D0, o Lffiflic b,
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EEEZOBAPENRIE. C ADTRTOIBITHITS Laurent BRADELOFICZEL LY,
AR f %

f(2) = fﬁgz; (P(2), Q(z) KT lc # AR RS L)

EERT, f(z) D C HDlRIF P(z) DERTHLHDT, ARMETHZ, 21z ey, ... 0, 5
I, & ¢ KB 3 FHEHE

U}g a(ji
B = g+
SN
R:=max{|ci|, - ,|c/|}+1 £BLE, fIEFR<|2| <oo TIEAITH 205, Han}nez s-t.

f(z) = Z +ao—|—2an (R < |2| < +00).

n=1

IN%Z fDoo DEHHD Laurent JEHH, A IEROHZED 7

oo
z) = Z anz"
n=1

Z, f D oo DEDHD Laurent BEHDO T EFESDTH - 7z,
n:=degQ(z), m:=degP(z), N:=n—m £E L&,

limM:aN#O, (Vn>N) a,=0

2—00 zN
DD LD T LB B, R
N
fol2) =D a2 (NSODEE, Y =0 Lr5%2)
n=1 n=1

ST,
Z f] oo (Z eC \ {Cj}§:1)

LB L, g3 Colizird, £3LAEATH 2,
K2 gl C TERTH S, FHEE. 1i_1>rn g(z) =ag BHODNTHBD 6,

(AR >0)(VzeC:|z| > R) |g(2)| <lag| +1
DD LE | Vz e CITxfL T,

19(2)| < max{M, |ag| + 1}, Nﬁ—pggl(ﬂ-
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W Z 1Z Liouville DTS, ¢ ZEHEAETH %
(IC eC)VzeC) g(z)=C.

200 DIMRIRZHZZ 5 L, apg=C. WAIZ
f(2) = (a0 + foolz +§:ﬂ (z € C\ {e;}j-0)-

ZHUIFEIT f(2) DI ABSRIML S0, 202 E2MRET 57012 DA BI D
—BM 2Rz,

HRDERRO—BMYE OB IRIZOVTIZ, RDEXIICFEALEAD SV EBbi s, F
BORHR f(2) BEASNEEE, BT (MoTVL 2R THDTI 2 TEREKT 275,
bLAIS Ao Ik E b A L L CHATE 2 49 12 LT CBBAH 3) (LT C
?r%”ff% a\ KD (§) OMICERTET, ZOMEE f(2) DIV, FHEFIH
ZACLT, TH2H OBFICEEEADEL L, ROEHEDESNT VLS I LIRS,

- %ﬁaﬁ%{%&ﬁ@ww YT E IR

~

RO f(2) KN LT,

(3N e NU{0H)(FHan}is)(Fr € FitJ{0})(3{ﬁa}§zl)(3{7n7}§:1)(3{ajk}1;§§zj)

s.t.

) . -

f(z) = ;%Zw; ; G iﬂ;j)k (z€C\{e;}iy), N=0F%lFay #0, ajm, #0.
- J
IITHERZFRL TV {a,}, r, {¢;}, {mi}, {ap} ICE. UFICRTEKTO—EEDH

5, ZDZ L EBZDHHDTA T4 7L —FEICHHAL X9,
ZIERDRE DO —EIEIXERDCRAI > TWwETHAHH, Thbb,

Zanz —sz (zeC) = (ap,a1,...,ay) = (bo,b1,...,bN).

COHEEIZOLLIFHOH TS 203, 2 2 TIERBBEZHWE S, 9. IREOXZBIEL 72

Z(@n—bn)z”:bo—ao (z€C)
n=1
Tz—o0 & LT, EBUHDOWMBERPERTH 7D a, —b,=0(n=1,2,...,N). T5Lk
Eﬂi 0 C:tf%)@‘f\ Eiﬂ:bo—(lozo. fﬁﬁ%(ag,al,...,a]\;) = (bo,bl,...,b]\[).
TED ar,...,a;, IZ2WT

m

: ag
LDy e
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a, 2" D—EEE>7 < FHL

Mz

DR IO T IR T % & Moo % AR T

kT LK S,
X512, (1) am # 0 THIUL,

3
I
o

(i) ¢ # ¢ THIUR,

3

=3 S ().

zZ—C
k=1 k=1

2D (i), (i) ZooFEEZzM2 &, LHATLUNOERTICOWTH —BE23 81N 5,

z—c!

Bl 4.1 (BFEREHD Laurent BRDERZEH TR I HI B KD D)

224321
(z—=1)2(z+2)

CORE f DT RTOMRICET S Laurent BHHOEHZ KD 5 2 LT, f(2) DEBD LT E
ZRDOTH LD (TR I D f(2) DEITDBOIGEZ KD 5121, WITEDTESTILTY XL
DFIVEHHETH LD T, LTOFEIEH TTH, LOFEROHEREZ T27-00bDTH D),
—213 f(z) DIARHDINDOERTH 205, f D 1O TH D,

f(z) =

Iﬁdﬁ—%:lmMz+mﬂ@=]m1%+3”_1_@4V+3%—%—1_16_6_1:L

e’ avte (212 (—3)2 K

ZIT f D =2 DFEb YD Laurent BEDEIIL, [fo(2) = % Th b,

LZ f(2) DARD2MDERTH I, [ D2HMDMTHS, f>T fD1DEDLD
@ Laurent X

b_o R — N
‘ﬂd:(z—n2+z—1+§;m&_l)

DEZLT0E, IO oHFHIC

4
e ey A 321 143-1
R

1 d\* Cod (24321

b_y = Res(f;1) :lﬂm (£> (z —1)°f(2) = lim — (—)
. d 3 9 IR T 2 9

—53@( Sra) =l (3 e )

9

ZIZ f D1 DEDLHD Laurent JBFHDEERIX, fi(z) = 1) o Th 5,
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f(z) 13 2<z] <oo TIEAITH % (C NTHRIZ —2,1 DH) 225, Hay ez s-t.
(#) ) =) —"4a+ ) anz" (2<|z] <o)
EZAT ) DT A +32—-1 %208 (2 —-12(2+2) =22 -32+2 THZ &, B 2, R

D3224+2—1THHNH

3224+ 2—-1

() 1@ =2+ s

() & (b) 2z R~

322 +2—1 a_,
li =0, 1l — =0
I ey =0 D

ICHEET S L
a0+(a1—1)z+2anz”—>0 (z = 00).

n=2
W 21
a=0, a3=1, a,=0 (n>2)
DFEEND, WAIT f D oo DEDDH D Laurent D ETLIZ, foo(z) :=2 TH S, DT
B RODTEL L,
322+ 2-1

Res(f;00) = —ZILIEOZ(Z 21 2) = —3.

Rl R7- X 95 1
1 1 2

z+2+(2—1)2+z—1+z

f(2) = [2(2) + fi(2) + foo(2) + a0 =
DY LE ., TNDY f(z2) DETTEITETH S, =
M 11. s TR EZ VT, Lol [ Z2 880 8orid X,

4.2 FEBEHOBEH

7(2) = gg; (P(2), Q(2) 1 H o 12 S MRS )

ET%, f(2) DCHDIEZ ¢;,...,en ETB(N=0bHDRS), R>0% {c,---,c,} C
D(0; R) Ziifi7z§ & )T P RESCHS (BIZAIX, N> 1 DA R :=max{|c¢],...,|cn|}+1
EBITIFR W),
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ZDEE, HBEMLD,

1 N
— J(z) dz =} _Res(f;c)

21 |z|=R

—Ji. 0o ILBIFBHEDERIC L > T, /E4IE —Res(f;00) TH D, > TROMmEEZE S,

4 N
N 4.2 (BEEHO Riemann RERDT A TOBHOHIE 0) HHEK f © C D
jﬂ’\f@@% Ciy, "+, CN &‘a‘%&.?\

N

> Res(f;¢;) + Res(f;00) = 0.

=1

K /
DAmEIZ— Y7 DHT (trivial) TH 2 &) BEDB3T 200 Lk, Bi ez )T

&b)o COICE EDTEDLRVE, BDRDPERPNPROFEITDH 5,

Bl 4.3 (BEICETE L THZHITHESR) #1 4.1 TR
A 4+32-1

WD W THFINZ2DY (Laurent BER D EH %2 KD 5 E’_*MJ\ BTtk s, Lv) L OIER
29 5D00BHINTH > 7). [AKFIC

Res(f;1) =2, Res(f;—2)=1, Res(f;00)=-3
D3oyino Tz, WEDIC
Res(f;1) 4+ Res(f; —2) + Res(f;00) =2+ 1+ (=3) =0.m
Bl 4.4 a, b, c, d I ZTHWICHELR 2 4 ODEFERET S L &,

bed acd
(32) (a—=b)(a—c)(a—d) " (b—a)(b—c)(b—d)
N abd n abc L1=0
(c—a)(c=b)(c—d) (d—a)(d—Db)(d—c)
ZN,

() 3o LHBREARTZOFD THHEREL SHES N L) 20, ZhIRETHE,
a,b,c,d DOTNDH 0 THRVELTRT (WTNDY0 THhEEEITHMT (32) BIEL W
BT B), b
abc 1
J(2):= z—a)z=b)(z—c)(z—d) =z
EBESLE, fOCHDHRIZ a, b, ¢, d,0 THH, WITNDMED 1 TH5SH, HlZIEalx, f
D 1D THZH 5

_ abed 1 abed 1
Res(f;a) = lim(z —a)f(z) = lim C-bE-—cz—d z (a-bla—cla—d) a
bed

(a=0b)(a—c)la—d)
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ERgIC LT

acd abd
Res(f’b)_(b—a)(b—c)(b—d)’ Res(fvc)_ (C-G)(C-b)(C—d)’
abc
Res(Fid) = T ay@—nyd o)
I 51
. . abed _ abed _
Res(f:0) =l =/(2) = Iy o G —aG =)~ (D) (—)(=d) "

fit>T. (32) OFEAIZ, f D C HOIZE T 2HBONTH 5, D2 ITHIAIE — Res(f; 00)
ICHFEL WIS TH 5,
f(2) 13 2z DEREHADHELETH 255, Zli_)rgo 2 f(2) = 0. K Zli_g)lo zf(z) = 0. XD
4512k D,
Res(f;00) = —lerglozf(z) = 0.
W2 T (32) DEEIE N7z, m

ROfmEIE, FHEWIC OO T L THWZ: (BO7DICESHTE L),

iRl 4.5 oo 2% f DINZFFE LT, li_)m 2f(2) PEROMPRIE A ZHTE, Res(f;00) =

oo

—A. FHZ lim 2f(2) =0 % 51F, Res(f;00) = 0.
Z—00

SEBR f D oo DEH D D Laurent B %
f2)= ) anz"

n=—oo

E¥5LE,

o0 o0

z2f(z) = Z an2"tt = Z an_12".

n=—oo n=—oo

z—00 DEE, HEDWMR A ZF>Z 06,
(VTL € N) Ap—1 — 0 A A= a_1q.

W 21
Res(f;00) = —a_1 = —Am

ER 4.6 (T 4.5 QR 523 Tce C D f DINIREKR T, lim(z — ¢) f(2) DEROHRER

z—cC

fiti A ZFiD7% 61X, Res(f;e) = Ay L) AEBED D, =

ER 4.7 ( TEA = BEUF 01 & oo IEDWTRARRRIL) GIROERL ¢ 23 f DIEHIRTH %
EZ. Res(f;0)=0THaD, f D oo DIEFHFTIEAITH>TH, Res(f;00) =0 ThH5LIE
oA, BIAE f(z) = % DLE lm f() = 0 THBME, [ 1 oo TIEHITH 55,
Res(f;00) = —1 # 0. LDOfim@ElE, Res(f;00) =0 DO DEHR L1584 Z2 52TV 5 KT
fiifE23d %, m
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4.3 HHEREH

GHBEAE HLERTY T3, FHEBIBRZENT 5, A IZMOELD oozl
DT, ZNZHMEEALIBOTHEICANTAL), EWVWHIZa2 TV RA?

T 4.8 (BEEEK) D # C = CU {0} DHKETZLEE, f »° D THER
(meromorphic) &%, WZFRWTIEAITH 2 2 L 29 (BREVBRELLD 254,
ZZCEBOE#REBIEL T, FHITH2LEEL2 ), T4bL, (3ECD)D\E & C
DT, f: D\ E — C IZIFHI, Vee EICRHLT, ¢ & f DRiTH 3,

MEERDEG E=0bHD I 2 (2I0IGEZEAL Twiw) o<, NEHIBHI A
B TH % 4,

EE 4.9 E OB TH D, FEE, ce B ETBLE, ¢l f OMTH D, RSN
RENTHLI26, AR>0) flE{zcC|0<|z—¢ <R} TEHRINTOTIEHTH %D
5. D(gR)NE={c}. m

[iﬁiﬁg 4.10 (BEAHKIF Riemann IRTHER) GRS C THHMTH 2, ]
SEER f(2) = % (P(2), Q(2) ZHWICELBHFZRIEUDLIHN) L T5, Pz) DERZ ¢,

ey ETBEE fIEC\{er,...,on} TIEAITH D, fld ¢, Z2METE (j=1,2,...,N),
—H. z2=00 IZOWTHFHXRE I,
1
o) =1 ()

w DI
)= oz
EHEEHETILEDHEKS, Thid w=0 ZMELIFREARBRRAL T2, 2T f(2) &
z=o00 ZHE 7 IFIEHIR ET 5,
(BFEDREEH: R := max{|ci|,...,|len|} +1 EBLLEE, R>0T, R<|z2<o00 T [ I
IERITH 2025, oo i f DINVIFERNTH S,
lim f(z)

z#00

zZ—00

X oo FRIFEROEERTH 2 Z LIIBD TS, HIHEDEA o 13 f DIRT, BEDY
ool f DBRETRERENTHS, ) n

FIIME4.10 OWEDR Y 37D,

EBCLE, ol

(ﬁ%4¢1@fﬁ@@t%ﬁuﬁﬁ%ﬁ?%%o j

(FIFFHOEIZ, Bl 4.1 DR EFLTH 2, )
S f0sC CHERMLE T2, EENS, fOTRCOMDESAE2 ECC LT2LE, C\E
T fRIEHITH 3,
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KiZEBARESTH S, FBE, b LMRESZ 51X, FHetnenst. VneN¢, € E, 22D
Vi ke # cp. CRBBREICHEMTSH 255 32827 b Ty {cnhnen BITRH DI 2D, 2
DIIR%E ¢ £ 5§25, c BBTH>TH (le. c€ E), c DR THLTD (ie. c€ E,cld f DIE
HIF), dR>0st. fI30<|z—¢c/< R CIEAIE 2%, T#3 ILm cn=c EFIET B,

E BEBREAGTH DT, i e (j=1,2,...,N) I251F 3 Laurent EROER f; %%

N

WC, f-> f; #EZBE, Lok ARICERBEBE A5, 20ERE C LB
j=1

&)=Y H)+C (zeC).

Laurent JEFHO T f; (Zv9FNnd - OFHEKTH 206, [ bHHAHKTH S, =
C iz TE, PURERIIANZ £57  CRSIDHE S 5, Z0UIFERSTHR TR L ASIT
& % (Bolzano-Wierstrass DEBZH VI Z 9), 2D X9 B Rfld, oo ITHEHT 5 & 9 %288

~

DI ERFOD, CIlZBWTIE, Z3UT co ITIET A Z EITHEREL X9,

AERIBYEC T VB E L Tid, MR RS 2R OB, iRz R oBBH 5, FHIER
Rd, MZRRATRVEEICOERT LI L2HERLTH L,
-

N
EE 4.12 (—mROEMR/ERDER) c € C, R > 0, f & AlGO,R) =
{zeC|0<|z—c| <R} CTHMMLTZ, c 2 f DEMIERTHSLIE, fIE D(;R) =
{2€C||z—c| <R} TIFAEHETHZNI EZWVI,

e f DIGIRF RN TH % L &, HEEFFRAUADZODERDEMIZMEETH 5, FHEE. ¢
28 f OIIRFERR 3R >0) f 13 A(c;0,R) = {2 € C|0< |z —c| < R} TIEH]) &9
HifED b & T, (a) (BRETRREL), (b) () DWTNDEAED . f X D(ce) THER
THH, —77 (¢) (IZEMERER) OG&. f 13 D(ce) THEA L I35 %0,

J
e f OEWFRHRETH S LIF, BT 212, ¢l f DREMRBRFEEACHRTIEZ W E W)
ZETh3B,

EHE 4.13 (Picard) f 13 0< |z —c| < RTHMEMT, clF f OBEMFRRE LTS L 5,
O0<|z—¢c|<R 2 f(z)#w

TH2rihweC BEETILELTCLEL 2O0TH 5,

SEEE (BT 5, BIAIEERO [14) 2R K, )
C\ f(A(c;0,R)) DEHERIZ 2 U TTH 3,

Bl 4.14 f(2) = expé 1% 0 2B ICES, C\ f(A(c0,R)) = {0, 00}

BRDDIZHENTELSE, ¢, 2 cTHBHI LS, ANENst. Vn>Ne, —c| < R. ey & cyyq (FHHE
7D, EBICEDRTHLDS, D(;GR) NIZ2D0D EDRDHHI LICKD,
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5 1RAHMEM

WA DI T I RBIE f(2) = ax + 0 DEARNTH LI LI3ADTHLH25THA),
BElC. C OMFTIE T REIEDSEAR, EE5ThRLLE Lk, Colfciz, 22T
YT 5 1 RGBEMDFERNTH 5 |

5.1 TEE
LROBE L, ~TICE ) &, w=22 OBOATEES CH6 C~OGHETH .
an . N
EE 5.1 ad —bc#0 ZWi7zd a, b, c,d ZFH\T
(i) (c#0 DEGH)
00 (z=—d/c)
a
p(2) =1 ¢ (2= o0)
az+0b
cz+d (Z#—d/C,OO)
(ii) (c=0 DGH)
{ 00 (z = 00)
o(z) =19 az+b
cz+d (2 7 00)
TEDS5ND ¢: C— C % 1 ROPBEME (linear fractional transformation) & IT-38,
N J
oo TOER, —d/c TOfEIX, WRE L TERINTVEEEZEZLDDHZPT W,
/'%Eﬁb)l()% Y 7 \
(a) c£0 DL Z, z—>—§ DEZ cz+d— 0, az+b—>—a—d+b:—ad_bc £ 0 123
c c c
%LT\
. az+b . az+b . a+b/z a
1 — 00 = o(—d 1 — _ 4 .
Bl BN e . A

Uﬂc=0®k?oanm#OT%%#B\md#O%%UC%#OT%%@B

lim <gz + é) = 00 = ¢(00).
20\ d d
L oo
c=0DHHEIIEF, —d/c=00 THHDT, B VD 25 (—d/c & o00) B—ET 5T LI
HEEL X9,
ad —bc # 0 1%, EHEATHROIDDEMTH S,
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1)

ad —bc =0 S IXELBBIETH 5 2 & DiEH

R R ad — be az+b b (ad—bc)?
/ = —_ l/) — —_ A EEE—————
EDEDARED, O(2) (cz+d)2’})% X o(z) — p(0) 1 d d po— , b
a 1 ad-—bc

20IHIVAEL RN S w(z)zz——~ DTNz,

c cz+

5.2 HHE

MR 5.2 L0 1 XYL, C 25 C ~DEGEEKTH 2 (BTG TH S
LD 5),

SRR o 2D L ROPEWE T2 L E, Ve C IIHL T,

lim (2) = o(z0)
z ZO
Z—>Zo

ZAEIERV, 20 €C 2D ey +d#0 DEGEIEHGD, zo=00 HE VI czp+d =0 D
&3, Eo T wF 2y 7 6005, =m

a b _ _az+b . _ .

A= .4 € GL(2;C) IZX LT, ¢a(z) = T d EEL, A 13 GL(2;C) 25 1
RPN D R TH 5,
a N

g 5.3 (1) A, BE GL(2;C) %% 51% pa09p = @ap.

(2) I = ((1) ?) ISR LT, or = id (C DIESEE).

(3) Ae GL(2;C) %513 pa-1 = (pa)".
N ! J
FlERA
(1) A= <C‘ b),B: (p q) €GL(2C) LT5L &,

c d r s

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

2€C, rz+s#0,cop(2)+d#£0 &5 & E,

Pt
01 00p(2) = 0als(2) = pa PE+q\ _ Trzds | a(pz+q) +b(rz+s)
rz+s 0w+d c(pz+q) +d(rz+s)
rZ+ S
ap +br)z + (ag + bs
(ap + br)z + (aq >=<pAB(z).

- (ep+dr)z + (cqg + ds)
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. HRMEDEZ R T, pa0pp(2) = pap(z). C 2o HRMEDE 2B E401E, C
TH#ETH 2 DT, FAERDFHED 520, 04005 = pas.

(2) c=0 DHEITHHBT 2DT, EEHPS

) o0 (2=00)
e1(2) _{ z (2 # 00).

2 o 23 C LOEEBBTH S EERT,
(3) Ac GL(2;C) Dt &, A1 € GL(2;C) TH 5,
PAOPa-1 = Paa-1 :@[:Z.d, PYa-1 OQOA:QOAflA:gO[:Z.CL

W2 o1 = (gpA)_l. ]

[?ﬂ 5.4 fLED 1 XML 0. C - C ZEHHTH 2, j

fEER WERDSTHET 205, =

5.3 FTBE. EHE. R

PATREE) Ty(2) == 2 + b 1%,
1-2+0

h—
at 0-z+1

LT 5. | KBTS B, T (1) f) I
EBUE M, (2) = az (a € C\ {0}) (£,

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

EETI o I RTBEMTH %, 115 (g (1]) DG %, IS SIS 2 DI L 7275

DD R T L bRV, DFED a=re? (r>0,0 € R) LHIEATEE, w=az=re?
. (=2, w=r( EPRTH L,

¢ =e"2

20 (X, d), (X', d) ZHEE2ERET 5, QI X OWERHTESGLE TS, #EEHR f: X - X, g: X - X/
IZ2WTC,
VreQ f(z)=g(x)
DY L% 51,
Vee X f(z) =g(x).
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G R PLOME 0 DREEZE L
w =1
FEK (r > 1 OBE) 3860 (0<r <1 OHA) 28T (r=1 D& TREEFGRHR),

ﬁ%R@:%w\
1 0-z+1

z 1-240

LEF LS. LRGEETH B, (75 2; BRHET 2,

Dl o, TPTHEE), @865 (EAFDobEs & IR - fid), BRI 1 ROBE, TbH
LH3, WIZRHE D LD,

[ﬁ%&5ﬁ%@1m%ﬁ§@@\¥ﬁ@@\%ﬁ%\ﬁ%@éﬁ?ﬁ%h%o J
slEEA

(a) c£0 DG, az+b %2 cz2+d THIVET 2L, B aje, RODb—ad/c THEDH,

b ad
az+b_a e a1 ad—bc_ ad — bc 1 +a
cz+d ¢ cz+d ¢ ¢ cz4+d c? d ¢

Td/Ca R7 M—(ad—bc)/CQa Ta/c ZMEICHEL 72 2 &1C7% %

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

THEMPS. Myyg, Tyyg ZMICHL 722 E127% %, =

54 C OH

COMER, CO (FED) M EEROBITTH 2, —fRIC, |82 —ac >0 Wiz T a,ceR
BeC zZHNT

azZ+PBZ+Bz+c=0
DIG% LIz iR TcRI NS (FFE 9 p. 9 DHIE14), a =0 BHIXEM, a #0 &6I1E
EHOM % T,

[ﬁ%&GE%@lﬁﬁﬁ%@ﬁ\ﬁ%@@@ﬂ%@@ﬂﬂg?o ]

SRR CPATRE) T, T, ERNFERIC, WHOMIIREOMICE I N,
EHLE M, (o #0) T, ERFERC, WHEOMRREOMICEI NS,
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}ﬁﬁw:R(z):%fﬁ&%m HA L, z:% 2 STARICRAT 2 &
1/1 1 —
a—(—)+ﬁ<—) ﬁl+c:().
w \w w w

a+ fw + Bw + cww = 0.

ww 2T

d=a, p =8 di=c
EBL L,
aww + W+ fw+ ¢ =0.

CNECOMICESL I L2ERT 2, =
(HETd 1,
{2 €C;azzZ+ BZ+ Bz +c=0}

D w=1 1Tk B
{we C;dww+ fw+ fw+ =0}

EWVH TEERFRLTLEDH DM, IS (BEBR) Lo Ty, XH%2E
INDHEE T 5, )

Bl 5.7 (HEf)

5.5 EEDHELGS3REERDHELGS3RICET

a R N
R 5.8 a, B, yECHERZ3HET L EE,

L 2729 1 RO ¢ D3—TEIHAHET 5,

SEEA () EBEICHR L TAE %,
a, B,y € C DL,

[ = oo DGEIE

v =00 DEHIX




ETHIUTR W,

(—BME) o1, o2 DEDBIT a, B,y ZZNZN1,0,00 ICIDT IRTBEHE T L L, o=
w0t 1L p(1) = 1, 9(0) = 0, p(c0) = 0o Zi7zT, p(oo) = co £V, Ja,b € C s.t.
o(z)=az+b(2€C). p0)=0&D b=0. p(1)=12ZHVTa=1. D5 p=id. W
2T o1 = py. W

RHK 5.9 o(z) ZEMAEICEL
a—vy z—p0
a—B z—7
%z, «a, 3, v DIEFAMLEL (cross ratio) EWEN, (2,a,8,7) ERT I LD 5:

(i) = 5= 2L,

IO LEOCIEDRH B0, T TIEREADLE Y, =

a R R N
%510 o, 8,7y CZMHELLIRMET L, £/, o, 8, v eC bHELL3/HET S,

DL E,

pla) =0, @B)=pF, o) =2
MRS LKA 1T B

J
AEER i 5.8 D 1 ROBEME pogy, ERTIEICLT, 0= 0y, 0pagy EBLEL ¢
EEMFz 7T 1 RITBETH S, n

BIRE 5.1 1,2, 3 22024 2,3, 1 IKET 1 ROBEHZRD X,

(E) HER 23K o, 8,yeCZZNZN1, 0, oo ICHET LW ¢, 5., 13,

o z)= :
(p7ﬁ7’y a{_ﬁ Z_/.y

THEHNH,
1-3 2-2 2(2-2) 2z—-4

“1-2 -3 z2—3 z2—3"
2—1 z—3 z—3 —z4+3

901,2,3(2)

L C sy e e popy s e

CheE52 B, 2hER i:g,(f_i)?%%oﬁw%lﬁﬁﬁﬁmwﬁ\

¢ = 3100103 THD, THUXTS

13\ (2 -4) 1 -1 -3\ (2 -4\ 1(5 -13
1 -1 1 -3) (-D(=D-=3-1{-1 —=1)\1 =3) 2\3 -7

THZon3b 1 XL,

ola) = 2



5.6 &I (TLZFEH)

MEE5.11 C % C OMFAEER. D % C #ER LT 25 (FMONE or 48 or 2
). f B I RDBEEMRET HLE, f(D) X f(O) ZERETZHHETH D, I5I 2
2O Lw D EEFIHBMECH L2, f(2) 1 £(C) L% f(D) 2kFIRBMEK
<,

BEEA f BHEMEEHRTH 2 2 L6, TROFFPERED LD, ... o

4 N R N N
EE 5.12 (COMHICEAT 3 HR/KDME) C 1 C DHTHY, P, P, eC LT3,

PEPDBCOMHCIKEHLTAWIIHEROMEICHS EIE, P &P DM C OFL O
DoJT 5 —AROLEMREICH ST, LHrdOP-OP = (HC DFE)?2 23 h > &
W), ModhE co LIZZOMICEL THEEBOMEICH B & AT,

P, P 23ERE C ICB L THWICEHGROMBEICH B £, P & P23 C I L THfohz

\Em%%:a%wﬁo

J

4 N
RE 5.13 (1 ROVEROFKORIE) C 1 C DM FAIFER. P L P IZCIBILT

HOICHEEROMEICH 2 21, fIR1IRGBEMHRE TS LS, f(P) & f(P) & f(C) <P
\LTEwKﬁ@@ﬁEK%%O

J
SERR  f DATREE) Ty 2 2+ d, BAR - HEDN c [BEE M, 2 az DL ZIXBH S ITHD 37
D, fE 5 ICE D, fHKEE R: 2 1 DL FICRD DI L 2P DIUIR Y, .. »
4 N
il 5.14 —REEBUIIERNE (B

np
21 — 23 22 — 23
(217227'23724) =
21 — 24 22 — 24

B

;5:75)2_7;[/)0

sEBA  (HEfiH)

W 5.15 (BUMBEBMABICET 1 ROWER) 1 X0HEM . C - CH f(D) =
D1 %?Iélﬁf:j‘& ‘; Li\\

zZ— 20

(35 eC: |€’ = 1)(320 € Dl)(VZ S Dl) f(Z) =€

1 -2z

R 5.16 BT, ZoMaELD bR, M 6.6 ZAEHT 20T, ZoaEIx, SENIC IZ
b L wds, iEHO 7 A 74 7S HEIR 5D TERLTEL, .
EIEHH f(Dl) = D1 c]: b (E'Zo € D1> f(Z()) = 0. ?Lﬁ'fgg@)ﬁ}EJ: D\ 20 @fﬁ{% i = — D f

Zo|2 B <0
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Ik 2%0F 00 TH B, ZNh5H

. zZ— 20 _ zZ— 20
(Je e C)(Vz € C) f(z)_cz—l/z_o_ Cl—z_oz'
2
—1egarx, 2oLy
2 z
|z — 20| = |2| |1 — 20/2| =1+ |1 — 2Z| = |1 — Zp2|

THE2D6, |f(2)=lc]. WA |¢e|]=1.e:=-c &BE, |e|=1THbH, 2D

. Z— 20
f() = o722
[ﬁ%517%%Ru{x}%ﬁﬁﬁﬁmioﬁlﬁﬁﬁﬁmu ]
;ERA  (YEfR)
[iﬁiiﬁ 5.18 bFiiz HorHEIC ) 2§ 1 ROy BB .. ]

sEEA  (YEfiHh)

Rl 5.19 B FH H = {2 € C|Imz > 0} ZHMFEIC) DT 1 R

o(2) :ozz_g, la| =1, Impg>0.
z

SRR (effi)

6 FAEBRK

iz U T, HEVFHNDERZ L & 2 A F8 D0;1) 2B $T250T, D, &
#FLZ i3,
D, :=D(0;1)={z€C| |z < 1}.

U, VIBCORHES, p: U—-V ET5LZ, ¢ SWIER (biholomorphic) TdH 5 & 1%,
DIEHID DB T, o1 V U BIEHITH AL Z L2V,

6.1 FUSHIC

EE 6.1 (Riemann OERERE, 1851 F) C NOEE DO HEFEFEK D (£ C) &, H7
Mg D, I TEMICEINS ), ThDbLEHS o D — D) T, ¢ & o™t OBWITHIEH]
THDEHDNHFET S,
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ZDEHIT, AN D ICH LT, D 25T X ) e TEMERY 72 ) fEIA D
BAEHIEAR o 23 % & &, ¢ %, FHIR D OFEABRD 2\ IXEHREE L W5,

COEBIIHRNICH BETH 208, TH¥MICH, MEE > T AHEE D OSMEE)N
Fond LEMRGE1R% . ZORELZRAET 2 ZOEMIIEEREINTVS (L) THS),

B, BEEOLA L rEOCTOLARWLT X 2 R 3% \0AS, L EEFETERO LA b kD%
GG (7272 UEBUE A P Tla72\») OFFEZ AL T 2 EE»H 5,

FR 6.2 (BFABKRER) f-Q - C L 2 e Q 2 22522 Cy), C, 1TXL T,
wo = f(z0), Co & C1 D] f(Cy), f(C1) Z21EBEE, Cp & CL DRTAE F(Cy) & f(CY)
DETAPFELVEE, fl 2 THEAL VI,

TN E R TEHEMTH B 7-0121F, f DIERIT, f/ #4029 D LD L BREAN53TH
L2 EDBHENT VDS, »

6.2 HB(MAE D, OFAER, Schwarz OFE

ROFEZEIWL &9,
Dy 725 Dy ~OBIER 7% BB D —fkHE 13

zZ— 20

(33) f(z) =

=& —_
1 -2z’

722U e, 20 lE. |e| =1, |20| < 1 27 THERTH 5,
£T. (33) TEDXL f 03 f: Dy — Dy HIEITH 5 2 L DR, BRI TRE 5,
Bl 12. 20,6 €C, |2 <1, ]e| =1 £ T 5 & &,

Z— 20

TEFE D 1 ROBEHIZONWT, DLTDI L ERY,
(1) [1—Z0z)* — |2 — 20> = (1 = |20°) (1 = |2]).

wp = (L=l (L= 12).

2) 1—
2) |1—z_oz|2
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-
HE 6.3 ((33) TEDE [ BBHABOZEAE®R) ccC, =1, 20D, T2,

7b§}ﬂz b joo %C: f(Dl) = D1 T, f|D1: D1 — D1 CiﬂEEU’C&') %o

zZ— 20

f(z):=¢

1—72z
EEBL L,
2l <1 & [f(2) <1,

lzl=1 & [f(e)=1,
2l >1 & [f(z)[>1

J

H:

Bl f:C— ClR1IROEEHTH 200, WIEHITH S 2 LICiEET 2, 12 k1

(1= |2 (1 =2
11— z02|"

L—|f(z)]" =

IR LD, 1 —|z* >0, [1-Z2)* >0 TH 206, LD 1— |2 DS &

‘a—

=

%,

Izl <1=|f2)| <1 &b f(D)CDy. |f(z)]<1= |z <1iE, Jw<l=|f1w)]<1
BT 20T f~1(Dy) C Dy. WAIZ Dy C f(Dy). WAIZ f(Dy)=D,. m

WHT, BB OSEMERIL (33) D% LIcbDICRS 2 L 2FEHL X 9,
ZD-OILE% T Schwarz Dl Z HET 5,

/ﬁi%ﬁ 6.4 (Schwarz DffRE) f: D; — C IZIEHIT b
(Vze D) |f(2)[ <1, f(0)=0
Z i 729 7% 6,
(Vze D) If() <2l [f(0) <1
DY LD, IHIC
(*) (Fz1: 0 <[] < f(z)l = lzul) Vv [ (0)] =1
DR D LD 5 1F
JeeC:le)=1)(Vze Dy) [f(z)=cz.
L ( lef = 1)( 1) f(2) )

C DAz % 70, IEHIBSORAMEIEANEIC 22 5, ( THEBISL ORI

ADIETTHLD) @D7-d, HELTEBII,
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\
iniE 6.5 (LERIBAMDRXERIE (the maximum modulus principle)) Q & C D
. g: Q — CIFIEAL 2 € Q,
(Vze Q) lg(z)] < lg(z0)l  (Le. |g(z0)| 1 |g] DEAAN)

UNDRIRVASTANCYES
(FeeC)(V2eQ) g(z) =c

\(%Eiﬂi“éEE'JB%&@r‘ﬁ’éﬂfﬁbfﬁE‘ijﬁﬂE%thbi\ KITEEBILTH 5, )

Schwarz DfEIZL T D X 9 ICEFHH K %,
SR g(2) = 29 13 . 0 ABETHSRA L T 20T, D, TERE LTHY

- o
z

0<r<1Zi7TEREOER r LT, g DD0;r)={2€C||z| <r} BT BIK
flld, mRAMEFEHIC K> T, MM |z|=r ETEBIISNLG I B0 %, TihbE

(Bz20 € C:fzo| =7)(V2 € C: [z <7)  g(2)] < g(=0)]-

o /(o)
)l 2
96:)| < lgCea)] = L2 < 0
Kriz
(VzeC:ldl<r) lg(z)] < -
nnrs

(Vz€ Dy) |g(2)] <1
DRSS (HE% AL, [ Ol L

(Vze Dy)  [f(z)] <2l

1f'(0)] = [9(0)] < 1.
(x) DR VDA EEZD, (%) 1 g TRT L,
(Fz€Di) |g(z)] =1

Th b, JHUIFEE D, TIEHIBSEDOMAE |g] DIRKAEIFEET 2, L0 ZEZ2EKT 3
DT, RAMEDFELIC X > T, g ZTEHEBETH -

(Jee C)(Vz € Dy) g(z) =c.

max|g(z)| =1 THBP56 |¢|=1ThHb, DRI f(z)=cz (2 € D). =

z€D1
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S 6.6 (RUPBROSATHROBBT) /D, — D, BEATHIUL
(Je e C:le|=1)3z € D) (V2 € DY) f(z2) = e 22,
1—"22

R At b . BRI 3 ORG24 < L )
SIEEA f(Dl) =D;>0 & N f(Z()) =0 Zi7z7 zo € Dy DHET 5,

o) = o F&) =1 (7))

EEX k.\ @: D1 _>D1 & f: D1—>D1 ﬁgﬂEEUT%%:&ﬁ)%\ F:Dl—)Dl %)}XIEE]JT

Hs, ZLT
F(0) = f (¢7'(0)) = f(z0) = 0.

|F(2)| <1 (2 € Dy) & Schwarz OffifA%# M T Z T,
[F(2)| < 2| (2 € D).
—7J5 F7Y(D,) =D, TH 255, 13 Schwarz DHEEASEM T X T,

‘F‘l(w)‘ <|w| (we€ D).

g
2| <|F(2)] (2 € D)

EEWKT S, »2IZ
|[F(2)] = 2] (2 € D).

FFUN Schwarz DI K > T,
(FeeC:le|=1)(Vze€ Dy) F(z)=c¢z.

F=fop ! THoaDs,
Z— 20
g |

6.3 RNJNLBHEBOEAER

Dy:={2€C||z|<1}, H:=={2€C|Imz >0} £§ 35,
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6.3.1 RICEED
e D, 705 Dy ~DOIUFHIEH I

zZ— 20

w=e

=ei 2 (c€Clel=1,2¢€C, al<1)

e Ho H ~DOIIFHIEAIZ

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

o H 75 Dy ~DOIMIEAIEE X

Z — 20

w=e (eeC, el =1, 2 € H).

Z — 20

e Cassini DIEIE Q = {(z,y); [(z + 1)? + 2] [(z - 1)? +y?] <a'} (a>1) 26 Dy ~D
XL AN EAR X

az
R
(f(0) =0, f'(0) > 0) & DB
4 _
2= ) = Yo

6.3.2 IEBAEER: Jordan FEEOEAEEKR

C N Jordan PAMMARD P A FAH 1L Jordan FHIK & WXL 5,

C D C &3 7 2RO FEREMER Q 12 LT, Q 226 Dy ~OIIEHI 2 BARDEAET
% (Riemann OEARER),

Q ZEED Jordan fHIR E T2 L&, QI3 C EIXERZBGEEHEIBTH 206, Q06 Dy
NORUEA B BAR [ DFEAET 5,

I6I, fIE Q95 D ~OFEBEEHRICHREZI 1% (Osgood-Carathéodory DEM),

20 € Q ZAEEIZHLD .

f(z0) =0, f'(2)>0

EVI)FEMEZBRTE fII—RNICES %, 2 D&EMZIERMLSEMA LA,

6.3.3 H{IMs
Dy 5 Dy ~ORIERI 7 B D — 1k

72720 |al <1, |g| = 1.
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IERLZEAT

ZRT L,

a==zy, €e€=1

LEED, TDLE

Z— 20

f(z) =

1 —Zp2

4 N
B 6.7 c,20€C, |e] =1, |z <1 T2 LE,
_ _RT X —
f(z).—sl_z_oz (z € C\ {1/z})
b SN
2l <1 < [f()] <1,
lzl=1 < [f(a)=1,
lz| >1 < |f(2)] > 1.
P@X)_C:- f|D1: D1—>D1 GiXYIEEU’CB'f)%O /
FIEEA
w1 |z — 2| _ 11— Z5z* — |2 — 2|
1 —z52|” |1 —Z52|”
w0 m) - -G (=% (=27~ (—20) (F— %)
1 —z52/” 11— zgz”
Ol (P
= — :
|1 — Zpz|

HRE 6.8 1 ROBEH f: C— C » f(Dy) = Dy i3 512,

zZ— 20

(FeeC:le|=1)32 e C: |z| <1) f(z)=¢

(Z € Dl)

1—72z

SR f(D1) =D, THEH5., flz) =0 &l T 2 € Dy BHHET 2, HHEOFIIC K 5
T, w0 0FilE 2 = L ofins o Lz 0T

%> %

zZ— 20

f(z)=¢

1— %2
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%ﬁt?aeC$ﬁET%:&ﬁﬁ@%olekﬁékﬁ\zzéf%%#é

1= z0/2] _ (11— 20/2]
£ = el o = el e = el

WZIZ |el=1. m
ZD2ODFHED 5 XRDTEE S LD,

a R N
g 6.9 1 ROBEM f: C— C 2 f(D)) = D, 273 7dICIX
(FeeC:lel=1)32€C: |z <l) f(z)=¢ S (z € Dy)
1—2z2
DBEATTH 5,

\_ /
4 . ] N
(FeeC:le|l=1)3neC:lzl<1) flz)=¢ lz _ZZOZ (z € D).

- 2
\_ /
aEEH 7 (ElZO e C: |Zo‘ < 1) f(Zo) =1.
Z— 20
o(2) T

F(z) = f(¢7'(2))
|F(2)| <1 (2 € D) TH5D5, Schwarz DX D |F(2)] < |z].

|F~Y(w)| <1 (we F(Dy)=D,) TH50 5., Schwarz DL D |F~ 1 (w)| < Jw|. @RI

F(z) 2 [2] (= € Dy).
W 2T Schwarz D26 (FJe € C: || =1) F(2) =¢ez (2 € Dy). WAIT

6.3.4 LF¥FmH

H:={z€C|Imz >0}

% B & S,
1R BAEH
Z—1
(34) J(2) = Z+1



iZ Cayley &L I3 5,

zZ+1 z+1
(z+))(Z—1)— (2 —i)(Z+1) 22410z —iz—1i® — (22 —iZ+ 1z — %)

-1 () -

- ERSiE a ERxis
_2i(Zz—2) 4Imz
e +iP |z
ThHdH0r5
Imz>0 < |[f(2)] <1,
Imz=0 <« |[f(2)] =1,
Imz<0 < |[f(2)]>1
Znhrs,
f(H) = D(0;1),

fR)={z€C|lz]=1nz#1}, [f(RU{oc})={2z€C||z| =1},
f{zeC|Imz<0}) ={2z€C||z| > 1} U{oo}.
flx P H 2 D(0;1) @ RICETIOEAEHRTH 5, 2% D, Cayley ZHuid L Fio
BB TH 5, FHIZ Cayley Z25#813 il 2 BAZM R 5T,
RRTH 503, A7 blimT, HOHEFEHFED “Cayley Z2H1” 2% unitary Z2H#Z 7% 5 |
&) AN HE R E 2 BT,

geir (L V) =7 (Y ) =g oeme, ﬁ?ﬂA:<a b) LIS L AL — 1) =
0 1 1 0 c d

IT+tJ LB DD EE, a, b, c,d &t DRTHRE,
7t Rk eEC L E, PR ;) =A (i) TEE5M (z,y) PE)WTTE 3K
Bzkod, InzRne k. (1977 FEEE R AGRE)
FR D & BRI A OBUE R 2 5 O — I3

az+b

f(z):cz+d’ ad — be > 0.
6.3.5 B&o2EEZXZEDAE
Dy 7»5 Dy ~OMIERIE 413
(35) 905,20(2) - 81 _Z_Oza |€| - 17 |ZO| <1
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COWEBRIZFECIEZ LTw 3133 TH 205, [EDIC

—_ 0 - 0-
£€,20 ] W w7

Z— 20 _ —
w= — & w—whirz=cz—cz < w+tezm=(+Zw)z
1 -2z
o LoWwhtew o wo(Ce)
€ + Zow 1 — (—ez)w
H 75 H ~OBIEHIG AR IX
az+b
p— R —_ .
(36) Pap,e,d(2) o d a,bc,d € R, ad—bc>0
COWEBRLFE UEZ LTWw3IETTHh 50, fELIC
_ dw —b
%,zl;,c,d(w) = m-
B\ 1 [d —b
a - -
= T da—(=b)(—c)=ad —b ey~ o
(<c d wd—be\ e @ , 2L a—(=b)(—c)=ua c>0IHEET 5, )
H 75 Dy ~ORIEHI G IX
(37) wE,ZO(z)zsz_Z_O, Imzy >0, |e]=1.
zZ— 20

2R 2 70 IR RME DGR

Ve ro(20) =0, Ve (Zo) =00, ey (00) =€, ey (ZRG (O 5)z0]) =1.

11— el
i % DI
S N PN z—Zg=cz—¢ez © (l—¢c)z=%—¢ex
Z— 20
Tocn  (1-D@m—cn) T+l (2+50)
" Zz = — 3 = 3
l—e¢ |1 —¢| |1 — ¢l
%+ 20 — (€20 + 2%
o Z:ZO 20 (Zg Zo)
[1—¢
Ve oy DIEFRIZ
_ WZy — €2
38 ! = .
() ws,za(w) w— ¢

ZiUE Dy 25 H ~OMIFHIGHRO I TH 5%,
ST, w=¢e DYl OIS L (HEDIZ .. (00) =€ 12D 5),
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H. 2, FRHEOAND L TIUL 20 =10 LA LHHRTRWES ), L) T L,
N R 1 . —w—ie  w+te
1/}6’2(2)_5;:—1—2'7 Yeu (w) = w_e  w—e
bo LRRICLZZTNIR, z0=d,e=1(e=1 DITDBRVRE?) LT
z—1 _ w+1 14w
V1i(2) = ot Ui (w) = —i =
(20D Cayley ZHaD K7 AT, )
BOANDDH 2551 20 = Ri, R>0 &,

w—l_zl—w'

6.3.6 Cassini D&
a>0,b>0&F%, 2R (£a,0) 5 DHEEDORED b2 TH % OO T

V(T —a)?2+y2/(z+a)? +y2 = b2

fifz Tl

rt —2ar? cos 20 + a* = b*.
FRC a=b DEAIE (124 12) =202 (22 —42) L BDT, V2 2Hi7zl2 a EBL L,
(2% +y°)* = a’(2” — y?)
D, VbW lemniscate IZ—3T %,

e a>b%5IX2DDHEIERIST, a <b % 5I1X 1 DOMEFEKI T, Cassini DR (Cassini
DINEAR, Cassini’s oval, oval of Cassini) &ML 5,

e a=0b%5IE8 DFI,
e V2a >b>a 75 IEPHMIMRE T, MADH B HEEE T,
o b>/2a 7% & IXPHINKL T, R E B T,
2ERE (£1,0) EL (INFEFTDaZ 1 EL), bEHICa EHEEHETLE
(z+ 1) +9°) ((z — 1)* +¢*) = a".

a=11FLVLAZA7— 1T, a>17%56(F Jordan FAMEE T, HOEESEE Q 2P, o < V2 &
51F Q IZMADBH B, a> V2 %61E Q IZMERTH 2,
f(0) =0, f(0) > 0 Ziiti 7= $RUERIGER f: Q — D(0;1) &

fe) =
Vi1
CHUE 2 = 2Vad — T PR TH B (DU E I RED,
BUIKEAC B
4 _
F ) = Y
a2_w2

T, U w=4a DFEETH 5,
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6.3.7 #¥{H: Joukovski Fia

fe) =2+

z
2| >1 % C\ [-2,2] ICBIEHNZE®RT %,
p>1ET5LE, 2| =p DB
1,2 y2

TSV ATV,

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

2 z
22— Qwz4+1=0

z=w+Vw?—1.
z=w+vVw+1lvw—1

EWI)EMNTH S,

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

Ml13. 0<a<2r £t9%, Q:={zeC|0<argz<a} Z D0;1) ®LICEAGHRT S
w= f(z) ZRKd X, (BEIZ p. 105)

M 14. D(0;1)NH %2 D(0;1) ICHEAGHRT S w=f(z) ZKdD X,

M 15. Q:=D(0;1)ND(1;1) 2 D(0;1) IZFMEMRT 2 w= f(z) KD X,

M 16. XO&GEEZ A DO {w e C | |w] > 1} WWEHEMEHRT 5 w= f(z) KD X,
1) {zeC||]z]<1}n{zeC||z—2 > 1}

(2) C\{z€C||z]=1, Imz >0}

M 17. p>0 L T2LE, {z=a+iy|y?—4pr >0} % D(0;1) ICHFEABRT 2 w = f(2)
ZRD K,

Bl 18. a>0&92LE, {z=a+iy|2a®>—y?—a®> >0} Z D(0;1) IZFEMERT S w= f(2)
2RO X,
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2 2

. T Y W or -
R . ~ — ijCC
fl19. c>1&95%83 {z x+wec‘@+1kP+Qy&ﬁf>l}%$MH@ﬂB
FAGRT D w = f(2) ZRD X,

M 20. 0<a<p &T%LE, {zcC||2-a? <p? 2 D0;1) CEABHRTZ w=f(2)
ZRD K,

2 2

§L+l<1}%lMM)K%%?@?%w:amﬁ%*

[ 21. H§HONER {z:x—i-z'y 7

&,

6.4 FABBKROERZHSHOT

FAEMR (conformal mapping) &\ 9 FHEF, BEGRIc L EE 6T - BNICHVoN 2
BHET, —BTwI) L, Rb2MROATAEZEA L\, L) FELRNTITERDZ LT
b5,

(conformal transformation (¥ "HFZEE, LRI NS, THHIEF2RTLICRS TR b
N3 ?2EREZDPRESN T, BEBGHOEMEMHR EHLE S RIRTH b s 2 &8
HboBE)ThD, OAFED MM, P BRI TR2 ) RHIROH S, ZDUDH
BRRS L5650, )

INZYEHETZ L, HaEENEDEATH S L1, IEHITWARS LA f/£0 2
T, EWw) T IS, FHE RO EDVKRD IO,

EE 6.12 (A3 70OFERE) Kk D TERINIER TR WEFEIE f(2) 25, DI
BWTIEICR 270 D055, D NOIWEEZRCT D OF/RT [ D35
BIRICK B L TH B,

[%613@%&@%%&ﬁ%@5@?%&@\%@E%%ﬁ?%%o ]

BISGROBETA vy a 7OEHICES KT 2 DREEI 6, HAGEH LI, D012
ZoRWIEHIBIE O 2 &, LFEAT 2 00 HE LD Ltk e,

EZATHEMEBRDERIC, SHICBEHBDIEHNTHS L2 B0 5ENH 5, T2 LI
C MG, LSk EE, EIVIERTHOTOW A IEFEPBHE L W) Z LT D,
AR, BEHEOEERTIE DIIER] S W) BEEZH VWL ) 253 T 5, 29 T
e,

IEHIBASS ST h v, ERIEDS0 ISR EBELNS, LWV FRICHEERTA
ETHD, HHEZIERIBEISD C & %2 BERIE (univalent function) EMERZ EHEAWIHL T
B9,

iR 6.14 (ZILEY Y DEE) C WO TIAZE—RRINK § 2 HIERIBS D MR AH3E £
BABTR U, MRS HEETH 2,
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f'(20) #£ 0 THIUR, 29 DT/ NS BHBEELE U & wy DT0/NS BHEEEE V 224 135ENR
. fLRR U5V DOENDINIERT, ZOHER g3V TIEAIE %5, ¢ (w) =
DIK D LD,

1
f'(2)

[EEE 6.16 (FABBROEE) EL T4 IEAIBBUIHES Z HESICER T 5,

3 6.17 HEEHES D ECTIERID»OHIE (2 £ 2/ = f(2) £ f(2) %B% f 13 D »5
f(D) © E~OfitHFEET, HEHR 113 f(D) TIEAITH %,

T 6.15 CHEIKER) ik D TEXRI N w = f(2) BB, w = f(zo)}
2

ZDLIE, BEOBRVPELALET > TR TR (BIEGHIEH 26 H
B ?),

7 ERIE#N 5755 1EHIE

FTRETHOARE LT T %, ETHHT LI LI o726, WA= 3
vEES,

7.1 ¥E{@: Ascoli-Arzelra OFEHE

B4 7 Ascoli-Arzelra OEHZ AT %,

Ascoli-Arzela DERL, Fio H X OWIAMERIE D RO Z EET % Peano DEMD
ZEPHS>. Schauder OAENSEHOIEHICH WSS, BHTFEICE 5T, DEAAIR G EHT
H5,

4 R
EIHE 7.1 (Ascoli-Arzela OFEE (1 RFT/IN—I3>)) FHIXR [0,1] F o FEEEEGE R %L
2 C([0,1];R) DEDHEE F 25, XROFEM (1), (i) Z2WzLTw5 LT 5,

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

(ii) (—HRFEIREEEERGE) (Ve > 0) (30 > 0) (Vf € F) (Var, 29 € [0,1]: |21 — 29| < 0)
|f(z1) = f(z2)| <&

ZDLE, FNOMEEDI {fo},cn CH LT, [0,1] TRRIGKT 299 {fo }pen D8
Kﬁi’i?%o

J
SEEBE (0,1 NQ BHEEATHE05, {r, |ne N} ERT I LHEKS,
BN {mon}, ey & Mon=n (neN) TED S,
{Fon (r) ), g WHRBINTH 255, {mon},cy P {mint,cn T {Frnn (r) ),

DK T % H DM S,
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{frrn(r2)}, o BWEFBINITH 205 {man},cy PEBDI {man},ey T {fmn (72) },
DR T 2 b DDHUL S,

M?I—J% LVC k= 3 4 iﬂLL’C\ {mk—LN}neN O)%Bi‘l\ﬁﬂ {mkW}neN <. {fmkv"(rk)}neN
DR T 2 b DHUL S,

{frnn S ren B A{Sotneny OEBAFIT, EED ke NICNL T, {fon,, (1)}, oy BIHT B,

EED e >0 1ML T, & (G) D6>0 25, TORELENeNZHS L,

min |z —r;| <0
1<j<N

NI AVRVASR
je{l, -  NPIENLUT, {fn..(r)}, o FPESITH 205, IN' € Nsit.

(j:172a 7N)

Wl M

panN/ = |fmp7p(rj)_fmqu(7ﬂj)} <
Vo € [0,1] ISR LT, |z —r] <0 27§ j 2 HUR,

|fmpp fmqq ‘ ‘fmpp fmpp Tj ‘—{_‘fmpp TJ) fmq,q<rj)|+|fmqu(rj)_fmq,q($)‘

3+3+§_8

VQ)Z)_C: Nk = Mgk &3‘211 iﬁlﬂo |
A R OB AR LT ABICET B (5 - MR [15] 1218 C OF Rl
nTnwi),

LoEHO—iLE2EZ %,

BB oEREZ, RP Dary 7 FMEAH K ITLTHRY D2 LIHIZIFHWHTH 528, £
Boay )7 FEEREZEM X ICLTHERD D, DU, TNz/R%Z 9 (Banach 222 fifi Z2 HL %
BIZUC L THIRD D Z LRt 5038, DUNCIREEIH, EEBUEEI%E T 5),

a 87 FEEEEZEE X R OEERIE (£ 72 13 FEBUE) d@i o2 2 C(X) &1 5, @
DB DM E AN T —fF

(f +9)(@) = f(z) + g(z),
(Af)(x) = Af(x)
EmRAE /v L
11 = masx ()

Db & T O(X) 13 Banach 22[d] & 72 5,
C(X) \ZHEZER ORMEZ RO DI TH 205, PORIZVHW 5 —RIETH D, FiITVDH
W3 —ERTHZ I LITHERL L9, —5 T, FBREEGEL, HEEROSETRE L,

EH 7.2 (Ascoli-Arzela DFER) X 132,87 MR, O(X) 13 X Eo@EERE

HHEE B R D © 72 5 Banach 22/, {fu}neny & C(X) WO ET 5, {f.} AR

(i.e., sup || full < o0) D> D> —HRFAIFEEEFE (i.e. (Ve > 0) (35 > 0) (Vn € N) (Va,y € X:
neN

d(z,y) < 0) |ful) = fa(y)] < &) ZRSIE, (—HE) DR T 2 EIF { f, bren DIEET 5,
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COEMIZ, T EFAMRICHIHTE 5, X OB LB AN B0, T
IZOWTIE, ROMEZ REIXR D,

HWHRE 7.3 287 MEEESER X B0 TH B, TabL X ONEERSEA S T, X T
P25 72 DDEFET 5,

SEEA 2 X, r>01CX LT B(z;r) 2 X BT 250 o, B r OFERE T 5.
B(z;r) ={ye X |d(z,y) <r}.

#neNINLT, {B(z;1/n) |z e X} 3 X OREETH 226, X Da v 37 ME
*b~ﬁm?ﬁ%ﬁﬁﬁﬁﬁwﬁﬂmw1Skgm}ﬁﬁﬁﬁaoﬁ&bz

(Fk, eN)( 32V, - 2V e X) X = U ( )

s_{ n€N1<k<k}

EBCE SBURESTHY (MEMOHREGDEHTH 205 ) 2D X THETH 5,
FEATED 2 € X, fTED e > 012X LT, +/\7<§b> n %HR% E.ice 75))5204“) S, 1x
X OWETH 505, 1M e X st xe B 1/n). 2M e § T(}'D?) d(z, 2"y <1/n<e
DD D, WZIZ S 1 X THETHS, =

ZZT

71.1 EBREE

JFESIZDWT, HHSIZZED 2 L LDy, RADZ I Vo lghi#, |2 THb-o7:, 7L > =
[16] DILHRY A FIZ#E > T 72 %Z 9 T, Google Books “C“)\?T ETH 5,
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 1EME
FPEHBROEEE 52 5,

*%74(Eﬁﬁ(mmmﬂﬁmmmzchLD#@f‘iDL@@%ﬁﬁ@%%&é
Kk C(D;C) Db 2N EAET S, FOERETH 2 L1x, F NOEEDI{f.}, o 23
D TIRERICR T 25535 { fo, bven ZFFD 2 E 209,

2lhttps://blog.goo.ne. jp/kei_matsuura2007/e/bleae56382662e3c4e93585cfIb6f4f6
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29V bDEWS 72D DTFEUIMET ST\, BB CEBIEGR 7 £ THAEEDRH
5, LD HATEFDAZILT,
D 28 R™ @ compact oy K THhiUE, fe C(D;C) Icx LT

£l +=max|f(x)

8L EL CD;C) 13 |||l 2/ V4 E LT Banach 22[#1 & 7% %, T Banach Z2HICE T 5
NHE. D Eo—RRIGETH 5,

D 73 R" DFEAETH 254, D D compact iILPSI {K,} 2% &, C(D;C) & |||,
(neN) 2t /)VAET S Frechét 22 & %5, D Frechét ZZRIICE T 2 IHKIE, D Lo
IR TH %,

7.3 Montel DEME

(IEHIBIBFN DA KRR IOV T, BEIC 2.3 TR->Tw3, )

D 3 C OlT, BI%R F OFEHED D Lo TS 256, F DIEBRTSH % 5
£ DOHEIZONT, RO LEHNH %,

4 N
EIE 7.5 (Montel DEE) D # C DIk, F 13 D FEERI N IEAIBBEFOEA L
T2, TOLE, XD (i), (ii) ZFEETH %,

(i) F IZIERETH %,
(i) D DEED compact Hi7HEA K I LT, Fld K THRER (i.e. sup max 1f(2)] <
feF 2
+00) TH %,

J
SERA (Efih. BIBGROPPEEDE O T X A MCIERIEHEOTH 5, Hl 2 IXEE [17), 2
T [18])

7.4 Hurwitz DFEE

(ZDHEONREIZ, §62.3 ICAND D, ZOHICANDE D, D Liko72s, FEL SR LR
DHIPL 0 TEZDT, AW §62.3 138 T, 255 TEFHTLI I, )

DT D3 20EMIZ, b Hurwitz ODEMEMIINE 2 EDH S (TXFAMITL->T, &
Nz Z ) WEDRL2), 3 20DEMHH, KEiD Riemann D GREB DG 5,
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4 N
IR 7.6 (Hurwitz DEE 1) D %2 C DM, {f,} & D OIEAIBEDSIT, D L fic
INFRIUR T 2 2, (f DEBBIE 0 THR)ce DD f O mMDFEREZL I,

(3po > 0: D(c;po) C D)(Vp € (0,00))3N € N)(Vk e N: k> N)
fe 13 D(c;p) CTHEEZADTEL X ) E m lOEREZRD

kz‘)i‘}ﬂi?)j“)o IHICINGDESIFE D00 DEE, c IZINHET S,

SEER  (MEfEH, fRADEHIC X 5, )
DTo2o0EMIZ, COEHDRTH LD, BEEEHLTHE2TFA MBS\,

B/ 7.7 (Hurwitz DEE 2) D % C O, {f,}ney & D OIERIEIEDFIT, D L f
WIAFE—RRINR T 2 &2, EED ne NIZHLT, f, 13 D TEEZRLLVERGIE,
fix D CEREEZRIRGY, 72103 f 13 D THEZEWNIZ 0 IZFL»,

AEER (YEfR)
B 72 IERIBA% D Z & %2 BAEERR%Y (univalent function) & IESS,

EE 7.8 (Hurwitz DEE 3) D % C DK, {f.}nen 13 D TIERI» D HIELEIHD 5
%55, D E fIAERRIET2ET2, COLE fIE D CHIETHZ D, ik
& D TEBEIETH B,

sEBA  (HEfi)

R 7.9 Adolf Hurwitz (1859-1919) 13 BH%G . IRBEAT 2, BEGm IR D %, Klein
(1849-1925) DB+, Hilbert (1862-1943) %> Minkowski (1864-1909) & Db D bE WV, m

8 Riemann OE&EHE
(T, BISETIRAE ST, )

8.1 Riemann OE{REEDIEA

fRE 8.1 D 13 C OHEE, D#AC &T5 & &, HIHRBEMETN Q c C EWE
HIBAR o: D — Q BFHET 5,

Sl o€ C\ D ZfERIC1 2l f(2):=2—a £EL, THFIEHIT, D TIZ 012456
T D BHERETH L6, HAIEAEEE g: D — CBEEL T, f(2) = g(2)% (BT 3I
Vz —a O—ER %558 g S5, )

g FHEHTHS (bLZI)THRIFNI, f=¢* DHEETEHLIZD, FEWIEL ),
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Dy :=g(D), Dy:=—g(D) B &, DiNDy=0. (bLZ)THIFNIZX, 5% 2,20€ D
DHFEL T, g(z1) = —g(z2). TDEE z1 —a=g(z1)? =g(2)*=20—a U5 2 = 2.
T2L g(z1)=g(2)=0. WA 2y =20=0a. PAICaeD. TNEFETH5, )

be Dy EEEIC 1 OHY . h(z) ;:i LECEL hId Dy TIEMIAOMETH 5.

D(b;r) C Dy Ziili7e§ r 8B %, ZDEE, z€ Dy 5513, [z—b] > 1. WAIT|A(2)] < 1
L7235 7T, h(Dy) IFHHTH 5,

Q:=hog(D), ¢:D—=C, ¢(z):=h(g(2))

ETNT Q, o FEMAZHTT, =
Q&
QcC D(0;1), 0€Q

27T &I Il s, UL, D C D(0;1),0€ D & LTEEBHTIUT R,

(39) F:={f(0)]] f: D— D(0;1) 1IEA], f(0)=0}.

iRE 8.2 D 13 C oHEFEHHEAT. DAC,0e D %23 L7925, F X (39) TED
%, BUEHIZ: foe F SHEELZET B L

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

fer

B fo € FOWERITH -7 T2, fERD fe FITWLT, h:=fofy! £ L,
h: D(0;1) — D(0;1) IZ1IEHIT, h(0) =0 %729, W 21T Schwarz DAL D

(V2 € D(0: 1)) [h(2)] < |z[, [P (0)] < 1.

hofo=f THaH56
[F(O)] = [A(0)f5(0)] < [£5(0)[ m

; N
#E 8.3 D 13 C OHUEFEHEAT, D#C,0e D 2T T2, Fl (39) TED
%, fo€ F 3

|f0(0)] = max | f(0)|

feF
\%?ﬁﬁf:ﬁ‘ﬁ 51F. fo(D) = D(0;1).

J
BEEl  HHURICK %, fo(D) #D(0;1) EIRETSEHS ae CHHFELTO< |af < 1] 2
Da g fo(D).

 Jol2) —a
hiz) = afo(z1)
EELE (fy &, WM 2 BAMBICE T I XROBERD S B, o ZEBEICET LD, &D
BHE). fi & D TIERIT, |fo(2)| < 1, (Vz € D) fi(2) # 0.
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D IR TH 2026, fo(2)? = fi(2) (z € D) Ziii7 T IERIBEE fo: D — C 23MFET 5,
B:=fo0) EBLE, fZ=a THD

folz) = B

S TTE R
EELSLE fseF EIAD
/ o 2 ! / _f{(()) ! o fé(o)
f1(0)—(|a| 1)f0(0)a fQ(O)_ 26’ fS(O)_’B’2_1
THAHEDPS X
m>'$%>
Wz 1
£0)] = ﬁ@mm»m»

INEIFETHS, =m

B84 DX COMEATae D LT 5%, H(D) &, D TIERIZRBEEAAEDESIZ,
IR IR DAAHZ A7z Frechét 22 & T 5, ZDEZE H(D) > f s f'(a) € C 133
MTH 5,

SEER  FlRvERLE 2 R IE R, {fu} 7 H(D) NDINT, n o0 DEE [, > f it d
SOLT S, r & NS BEOHKE LT, 4(t) = atre® (0€0,27)) EBL &

o= [ £

2mi )., (2 — a)?
o= [ 28

DR LD, v DETE f, 1 fIeBIGRT 20T, n— oo DEF f(a) = ['(a). m

EEODIMA 0c D, Dc D0;1) & LTAEHTILUIR,
Fo={f e H(D)|fBHEH, f(0)=0,[f(0)]=1, f(D)cCD(O:;1)}

L5<,
Fo# 0 (EEE. f(z) =213 F KET5),
) Fo 1t H(D) DHEIEATH B,
GEMH) {f.} 28 Fo NDFIT, H(D) I2BWT lim f, = [ DO ETHLEE, ALED
2 €D, neENIRLT |fu(2)] <1 THBEDE. |f(2)] = limyo [ful2)] < 1. ZLT
£(0) = lim £,(0) =0,

n—oo

lim f/(0)| = lim |f,(0)| > 1.

n—oo n—oo

1(0)] =
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[ATERBIETIE RO T, RAMEDOIFEHICED |f(2)| < 1. £, Hurwitz DEBICL D, f
FHHTH B, D E2o feF. (RO
Fo l3BEHRTHHD6 (0 |f(2) < 1) Z2THW compact ZZE]TH 5, 2T, H5 foe Fo
DIEAE L T,
| fo(0)] = sup [£'(0)].

feFo

W83 12X D, fo(D) = D(0;1) (A ?27%&E??). WZIT fo: D — D(0;1) IZWEHITH S, m

8.2 HZFM: —E{kEE

—BLER (the uniformization theorem) MEREDHHHE Riemann Mk, HAZFHE, #HE
ifii. Riemann BRI W T ICEMAKTH 2,1 2 OEAIE, Riemann Bifi C DI
FR#LIX, Riemann ODEMREBTIZIZRRT 5, 29 v ) B TIE, —E(LEM I Riemann D
Bgpe#o—tths, EEZ 5,

(Abikoff [19])

9 fEriESRE (analytic continuation)

BRRCIEFICH TN E, MEL TS GF2ED 272010, FHTE L, o
BEEF T, ZOBEEN L5726, ZELINDALPETH S, )

9.1 —HOTEEBDESE & EIEHETER
F9° T, EWIHIBEZEBOVHLTE I ),
[E% 9.1 (FRITRY, BBIFEAEY) » 24 D (C C) TERI NP f 2 BRI (analytic)}

ThH5EX. D DERDERT, [ PIHEREICBTE S22 259,

REX 9.2 (BB vs IEBI) MEATREZ L 13, D LIF ETHRZ L) ITTA 7 —BHTZ 2
B EEh, FIFERIBEE (1 R RE 2 E1RBEE) Thob L LAETH 5, NEBEIE
DE I, T, EEBEZATRTTBROEEBH S (w= f(2) 12D 2 ITEED w 25Xt
IBIEB5G. TR LEEXZTIER Y, L) vVigbd D1R5203, BBGRTIE T2 1B
B 20 2568D0% ), THMB%L 28D 256. 12D 2 T Z 120w 2GS
R MEORK D Z L2, ML T TR, S, MATBAE L IESRG AR LIF LI (W
0 7% <) ZAliBIBz F 303, IERIBIE & WSS G IR LB 2 3F S v (LliBIE) Baai%
£ THB, B, L 0 &2 TERIESL LI3EbhvE)THSE, 2D 91T
. TAENTEEE 1 LABIBUCIR 2 (720 & IRHIBSE L WERTT SR W h Livewds, 74 b
WS TN, DR, BRETY TS L LTH2), m
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/Eﬂ 9.3 (B18) —HDTEHE (identity theorem)) D 1 C OfEk, f & g ¥ D T“ﬁ\
2 I NFMEHTEIEL (IERIBEED) . B {2, }hen ERD (i), (i) 27T &7 5,
(i) ILm Zn = Q.

(i) Vn e NI LT, z,€ D, 2z, # a, f(z,) = g(zn).

ZDLE, DT fLEglE—HT %

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

N J
[?& 9.4 ERBND D 2 KDUEHET—BT 2% f & g 13, BT T %, ]

4 N
% 9.5 EHRBMND D iR (772 LEBMIFR T 2w &9 2) ET—309 2 fbBI% f &

g 1., BT T 5,
N J

e N
F 9.6 HEWIZ 0 TROWAITBIBDOFERIZMRIITH 5, FE o BT f DFR L
T5LEE,

(3r > 0)(Vz € D(a;7) \{a}) [f(z) #0

N A RYASN
N )

Bl 9.7 (REBMOERBEBADILER) 71 7 — b (FEURR) R REREE : T — R
(11& R OX[H) &, #REFHNOTEE D (O 1) Z2E8 e § 2B f: D — C ITbikS
N% (f 93 DIIRTH S L3, Vo e TITHL T, ¢(z) = f(z) BEH LD E W) T &) D3,
ERMEZEET R, ~ENTHZ, 2F 0, MBI g: D — C 391D p DIFRTH
%013, f=g Ihno, YIRFRISC(ZIRIS. AEBIS. —ABISL. RBBIS. B
B ARz s OGMBIR) 1, ERBEBE LTH HBIMICEROHEET 2 (XD
FERTIY &) SefE 2 DT BIRY | IRROMATTIEAHIIC 72—l ) Lot ZEEEZ
V), =

e N
E& 9.8 (EEMITER) D, D, % D, C D, %3 C OfET, fi: D, — C &

(Vze D1) fi(z) = fol2)

DR VEDEE, fo 13 fi D Dy ~D (1E¥E) BEHTIERR (analytic continuation) & /55,

N /
BT, TN EIIRL B MNTERLZ 8, 2L KT B 7 ICEBEMNT R &L TIN5,
[?& 9.9 (—EERORE) MirEiid (b LAET 5% 61F) —HINTH %, ]
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9.2 PBEHEZRDOHIRICE S BITER. Weierstarss DOFITEEE

—fEm L L CEVTH 503, ROWNBEBOY G2 @BIcHE & R,
WKL h(z) PG 6N LT, ZDIKM%2 D=D(¢;R) £ %, Yae D IZEW
T, h IZERBIERHTE %:
= Zan(z —a)".

CONKM%Z D' =D(a;r) £T5E,. ridr>R—|a—c Zii7eTHTH 5, FlZ r > 0.
LIFLIE D 1 D #IgAHT (D’\D;fé@)o ZDLE,

hogz) (z € D),
f(z) = > an(z—a)" (z€ D'\ D)

X, h ® DUD ~O (188:) it & 7% 5,

MU ZE% D\DDHND1ETHEITTS, ZOFIHEZEYET LT, E8EEL LT
JEFT0IT 2RSS B,

Weierstrass (&, PORFHREL h(z) &, ZDPCKRM D = D(c; R) D (h(z2), D) %, ¢ ZHD
ETHREBEBERLETATL,

FR2H 2 it Lo sz > CRIBER 2 T L T 2 &z, BRICHE S BiiER &
B

B C 28 2 = o(t) (t€[0,1]) THEAONZET S, & te(0,1] KL T, o) b
T2 EE (h(2),D,) D3> T, F&fF
(V¢ € [0,1]) (36 > 0) (Vs € [0,1]: |t — s| < 6) Dy N Dy # 0 5 hy(2) = hu(2) (2 € Dy N Dy).
BFRr o L T, %6V@DZ)EFE,%?C:‘?GOTEJE‘EEBEDﬁf’#ﬂ‘ﬁ”*%ﬁofﬁ%ﬂ% RS, %
Weierstrass DFFITEEE & W5,
200k C L CAUBEDM o LD 2RO L E, o 2D ET2BBESRE, C &
CITih>T b 2 IR L7 & 5. 30N 2BETEEL 202N (h(2), D)), (hl(z),D1>
5L, ISR WEIEND D, ZOLE, 1ODME b ITEEDM hi(b), hy(b) 235
JEL 9D DT, FZ TSR % BI%IC 72 5,

9.3 XEARHEDERITEER

AR TEEGERE, ([20]) 252 L2 BEIDT S,
FERIE logx % o =1 T Taylor BT % &

= (z—1)— + - (-l<axz—-1<1)



LRB2, 21T

ho(z) := Z (=1" (z—1)"

n=0
EBCE, TNRIURREHRECT, DORMIE Dy .= D(1;1) = {z € C; |z — 1] < 1}. £XHS
e
Vo € (0,2) ho(z) = logw.
(ho(2), Do) 225 HIFE L T, Weierstrass DENTEIEZ1ES 9,
B (2) = % ThBHCEIEET S

ho(2) = d_f (v 1 Dy AT 1 & = 2 EERKAIICH & 572 )
vy

DD NEDZ EBTD 5, v DI G134 H 20, 0 #&FE 0 D NICH B Z L6,
ENZEATHHRBEOOMEIZEDLS VI EICHEREL L) (BMOBEHOFEM), Zok)xk
B, MTFCE, s / /aE.<

T, 2eC\{0} EL. C:2= ()(tE[O 1]) 2. C\{0} T 1 & 2* ZHSXAHIC
WO REEOHIEE T2, (ho(2), Do) % C IZHy-> THRENTEERE L 72 (hy(2), D) 1.

D1 - {ZGC;’Z—Z*|<|Z*’}7 hl(Z) ;:/C%C—l—/jd—g (ZEDl); %5: hl(z*):/C%

THZoNS I EZFHL K9 (h(z) DERROLIHE 2HHIZ, 2* 26 2 IZM) Dy ADIX
ST & D R RIS ) B TH B), 2D, K te (0,1] LT, h(z) & Dy %

= d
Dt::{ze(C;|Z— ()|<|90( /C /()?C
t p(t

LB EELC . C DL R5A—5—h[0.6]) ORFAD (1 29, () BHEAD) 5
HIEES
[0,] 2 s+ ¢(s) € C

DZETHY. / . D, NT o(t) % = &GS HE S 57 i (B 2 2 Ty

bRW) TH B, t-l@&é’f BEICERLTHD Dy, by IT—HTHIEIERL LI,
hi(2) 1. o(t) ZHOICERBIERTE 2 2 L 2MED L H 2, 1/C 13, D, ITBWT,

M

1 1 1 1 - (C 90())
¢ M+ C—wlt)  t),, ¢l wtnzo (t)

22 - AR D O C L HKOIEWIE. (loga) — % PEBENS logr = % B9 OBETH B,

CNDHEIZ Taylor B TH S Z L 2D LDUEHTH %,
BIEHNEIZ S 0272006 FEREUEFITR 2 D347 i, LD F A5, T 2 TIEEMARINC FEREIER L <
H5b,

—
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EIRE—IRIDUR 2 FARBUC BT E 2, W 2 ICHEAIRE T IC & - T

TAC 1R (S g LS D
Aw(I W@LLmE:(1>< p(t) ) %'<ﬂw§:[¥)ﬂwn@ P(t))" d

n=0

e (D) (2= ()
_g P P T (2 € Dy).

o0 de S (=) (2 — (1))
M@:[ ?+Z;HZ(J§Q (= € D).

T (MDY MO I EBURTH %,
o DHEHENEDP S (e — 6 LD e = |p(t)] & LT),

30 > 0,Vs € [0,1],]s —t]| <6 = |p(t) — p(s)| < |p(t)].

WZIZZDEE p(s) €Dy WA D,ND #0 (P LD o(s) ZaLH15). V2 e DN D
X LT,

U, B 1/¢ o, D, NOPHIIFRISIR 9 SR TH 2026, 0 1ITF L\, WRIT hy(2) = hy(2).
BLED S (h(z), D1) &, (ho(2), Do) DRl C 1ZHY ) MHTHEG T D %,
inflm 7z 18 C BN DT TIE R WD, (ho(2), D) 25135415 Weierstrass D b8

f<z>:=/j% (z e\ {0})

T%%otﬁb/oidﬂﬂHWT\1kz%%$B%%K@%#&%ﬁOKﬁ Sy

0o
BEWT 2, » AEELEEEL. C OMY HdakH D, £ O OED HICE>T. S
S OMEIL IR 5,

9.4 ZD%k

EE 9.10 (E/ KOX—%EHE (The Monodromy Theorem, Monodromiesatz)
FHMERTTIER, o e U, f 13 o I8 2BBER T, Q WOEE DB > TR
TE2LT%, JOLE, fI3QTAHMEAMZBIBZED 2, (TQICBIT S [ OEEE
WDMAAET 51 DI ?)

T/ Fu 3 —@ i, —litEEB L iEns 2 L b%un,
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10 Schwarz DIFEHRDIRIE (Schwarz reflection principle)

FETHBT, LIBEIARDBEOTVEIDT, BAALZEAR, BITKAE20TF
0,

Schwarz DEMRDJFBIIA L TH 203, B EH > TRV ARRD L v, HoTwThH,
LG AELDBHL T nd D% v,

Conway [21] 235E L\,

10.1 H#ZEBZ TODILER
ZDIETIF, AcClzHRL T,
A" ={z€C;ze A}

B, Thbb, A I3 A ZFHEBEH LTIV R LZZELETH S,
A=A THDEE, AFFEHIBEHL TN THSE, EEIHIZ LIZT 3,

a N
e 10.1 Q ¥ C DRSS, f: Q= CIFIEAE T2 & &,
I ={eCzec}
EBE, Q= C%
[(2)=[f(7) (e
TEDBE, f*IFIFAITH 3,
N J

BEBA ccQ 2L ccQ fI3FQ TEAZEDLS, 32 >0, Hanbnso st
f) =Y a(z=9" (z€D(@e))
n=0

CDEE,VzeD(ce) ITNLT, z€ D(ce) THEIDH,

3

D AU f* 1 D(c;e) TEHITH 2, WA f* 13 O TEHTH2, =
FREIC w28 Q THRZSIE, ' (2) == u(Z) & Q° THAITSH 2.,

WEE 10.2 Q13 C DT, Q£0, O =Q (Q BIECBI LT L2 E, Qi
Fh DB X[ 2 & T,
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SEBH QNR#0D TH5BH, FEE LD QONR=0 &5,
Qf=QnHY, Q" =QnH, H :={2€C;Imz>0}, H :={z€C;lmz <0}
£ 5L E,

Q=0 "uQ, QT nQ =0.

T Q OHEFTEICFPIET 5, WAICONR #0.
reNQNR ETEHE, QPHEATHELI LS, Je > 0st. D(xe) C Q. ZTDEE,
I'=@x—-cax+e)={teRz—c<t<z+e} £BLE, ICOQ =

%R 10.3 Q |& C DFEIET, Q#0, O = Q (Q 1FFHHENBY L THFR), f: Q — CIZIEH,
Filih Lo d HXMET fIFFEBEEZNS ET5, ZOLE

f()=FE) (2€9)
SRR WD 5. KR T C R AEEL T, f() €R (z € ).
9(z) = J(z) - JG) (€9
LBLEL g 3O TEMITHY,

e N
EIE 10.4 RAMBEHOBERORE) Q & C OFEKRT, Q#0, Q= Q (Q (ZFHhBIL
TRFR) L35,

QO =QnH", Q :=QnH , H':={2€C;Ilmz>0}, H :={ze€C;Imz <0},
oc:=0NR
EBEL, v: P Uo={z€Q;Imz >0} — R DEHT
Av=0 inQ", v=0 ono

N AV RVASRAN=Y 4
Ju(z) (z€QfU0)
‘“”‘{—ma (2 € Q)
EECE AV =0in Q. T LT 0 Th 2 FAMBIEIT A BIBIE R CHRAN IR
\’C‘%%o

/
A AV =0inQ BHASH»TH S, vp€0 ELT, AV(rg) =0 %2RZ I, D(zg;e) C N
&% >0 BHILS,



Py % |z —ao| <e THAMTHZ206, V- Py ZZ2OMED LIy, TR0 cHl
MTHhsd, V-P, ZMHELETOTHS, MBENOHEGL (Co)TEV =v=0, £ETD
WNEERS Py =0 THZE06, V- Py =0. FANPEARORAERMESS V — Py ZM#ED
EPa. TEITOIREL Y, WAV =Py, FRHT AV(n) = A Py(n) =0. m

R 10.5 (GRMBEHD “HEAEBILR", “FREBILER") LOFH2EEHKE LTHTALI, B
CRB &9, IRRIBEE ficxrL T, 9, Bz 2zt u, v B, 2FD

fl@+iy) =u(z,y) +iv(z,y), =,y uzy)v(zy) €R
DL E
[ +iy) = flz —iy) = u(z, —y) — vz, —y).

w & v M SIE, u(r,—y) & —v(z,—y) BHFAMTDH 5, HEPITZNIIHL N,
u, v W QU THMTHE LTS L E,

_ ) oulzy)  ((=y) QM Uo)
Uuﬂy_{“@ﬁw)«%MGQ),

. v(z,y) ((x,y) € QT Uo)
Vi) '_{ o(r—y) ((ry) € )

LB, ETU IR QTHAMTH S, VIAEEE2S Lk, HiETH 3701213
V=0 ono
THLHHEND 2, WHIZZDEEDPRY > T2 EE, VI Q THITHD, 1 EHKIH
BOMBIBRE, FRBILREOWE S » S DFHIRIBTV2, »
Lo IERIBIE, &L LTDiEEH] &, Morera DEHZ V> 250 &

10.2 MilZBZ TR
10.2.1 HMICBEYT 3 HE

BRFHNDOM C: |z —a| =7 ZFEIET 5,

M CIcBIL T, 2 € C OHHR (BB A, B 25w TH S LIE. a, 2, w DI—EME LI
DIAON

|z —a| - |w—a| =r?
Zii7c T IERT ). 2 DHEBR w 3 2 26 —HIZEE S, I, Iz 22 EFHC LI
35,
()" ==
DD LD, Fio,
limz* =00, limz*=a

zZ—a zZ—00
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DD V0, (R TR ) o OBIEIE 0o, 0o DEHEIX o LERT B:
a* =00, o0 =a.

C=CuU{oo} £F%, R(z) =2 IckV, R:C > CWEES. ZNBAMEGHRTH Y,
R'=R.
z#a THIUL
(2" —a)(z—a)=1r?
DK LD, T o
zeC & =z
D39 ST 5,
ACCHMCIBELTHFTH S &I

R(A)= A

B ITDOZ ER VT,
/

A N
il 106 acC,r>0,92LE, RRC>CZMHC: |z—a|=7r IZHTIHHRET
5, DL E,

2 2
S(z) :=a+ : T(z) :=a+ :
Z_

LB L, SIEC\{a} . T3 C\{a} TIFAIT,

Z—Q

R(z)=8Z)=T(z) (z€C\{a)).
L (2) =5(z)=T(2) (2€C\{a}) )

10.2.2 MICBY S Schwarz DIFHROIRE
HIEOF R 2 . i Q 28 B PHNICE £, F EoORXE o 238158 00 o—H# & % -
T3 L E, Q TEEINLIEABEB D, MHEPFRANDOIER 2R Z REET 2 &M & & 6 2,
EEPHORD D ICH C ONEBTESIZ 72 EME2EZ X9,
Cr:={z€C;lz—a1|=m}, Di:={2€C;|lz—au| <r},
Cy={2€C;|z—as] =r2}, Dy:={2€C;|z—ay <r},
QcCc Dy, 0:=00NC;=C; or {a—i—rlew;@ € (a,ﬂ)}, B—a<2r

f:Q—C,
f(Q) C Dy, flo) CCo

- [ (-eq)
fle) = { ol F(R1(2)) (= € Ri(9)

£95%,
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Q:=QUo UR(Q) 1FCy ICBIL TRIATERT, [ 13 Q TIERITH 5, FEE R
S1: C\{a1} = C, Ir: C\ {as} — C T,

Ri(z) = 51(2), Ra(z) =Ta(z)

RO OBEET 5.
Ro(f(Ri(2))) = Ta(f(51(2)))
THED5. flaw FIEAITH S,

10.3 FITHiRZEB X TOHLR
(HEf )
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A BE
BE1lr=m+12(meZ) DLE
eiﬂ'z _ eiﬂ'(m+1/2+iy) _ e*ﬂyeiﬂ'(m+1/2) _ e*ﬂy(_1>mi’

e = V(1) (i) = (~1)" e

(2) 2mi 2mi 2m (—1)™ ™
S1\%) = 7 3 - — — (— ,
! etz —e=imz emmy(—1)mj — em™(—1)mtli  (=1)m (e 4 e™Y) cosh 7y
Iz —iTz =Ty (_1)"y (1] m+1,; —TY __ ,TY
SQ(Z):T(ie‘ re R (=1) zﬂ—e (=1) Lo ¢ = —im tanh 7y.
eIz _ p—inz 6—7ry<_1)ml _ ewy(_l)m—i—ll e Y 4 ey
WZIZ (r=N+1/2, -(N+1/2) (NeN) D& &)
1) = g S7 Isa(2)] = wltanb(ny)| < 7

y=(N+1/2) Dt &

eimr — ez7r(:t+(N+1/2)z _ e—ﬂ'(N—i—l/Q)emrx _ 6—7r(N—&-1/2)67,7r:z:7

e~z — €7r(N+1/2)e—z7rx'

21 21

S1 (Z) = e—m(N+1/2)gitz _ om(N+1/2) p—imx o e(N+1/2)m (_e—iwx + 6—71'(2N+1)6i7m>’

< 2T . N» 2e /2
|51(2)‘ = e(N+1/2)r (1 _ e—7r(2N+1)) =me 1 — e—m(2N+1)"
2e~7/2 < 2e~ /2 B T < 1
1 — e m™2N+1) — | — g7 o em/2 _ e—m/2 — 5
—nmN
e
|s1(z)| < 5
. _eﬂ(N+1/2)ei7rx_|_67r(N+1/2)6—i7rx . 1+€—27r(N+1/2)627rix
s2(2) = M r(N+1/2) gime _ gr(N+1/2)g—ime "] _ g—2r(N+1/2) g2riz
1 —27(N+1/2) 1 -7
+e +e <o

|9202)] < T i ST o S

y=—(N+1/2) D& =

eimr — em(xf(NJrl/Z)z _ €7r(N+1/2)ez7r:1:
e~ imr — e—7r(N+1/2)e—7,7ra:‘
27 Imie~ N+1/2)7 o —imx

s1(z) = o (N+1/2)gine _ o-n(N+1/2)p—ina | _ g—(@M+1)mp—2miz"

27T€—(N+1/2)7r 26—7r/2

o —Nm
s1(2)] < 1— o—CN+Dr Te 1z o—@N+D)r"
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So(z) =im

"
Ip
&
&
=
+

®
Ip
o
&
=
+

&
%
b
&
=
+

B
I
e
g
=
|

&
Ip
3
B
=
=)

2e72 _ 2e7S 2 1
1 — e m™2N+1) — | — -7 o em/2 _ e—m/2 — 5
—mN
s1(e)] < 7

_eﬂ(N—i-l/Q) el =+ 67r(N—H/2)€—i7rac

14+ e—27r(N+1/2) e2mix

or(N+1/2) gine _ gr(N+1/2)g—ime "] _ g—2r(N+1/2) g2miz
1 +e—27r(N+1/2) 14+e ™
|sa(2)| < U —— vy < U p— <27.m
F_e? h h 1
, sinhz = ¢ , tanhz:sm Z, cothz—C(,JS °
cosh z sinhz  tanhz
cosh (iz) = ¢ —Ze = CO0s 2,
sinh(iz)ze IR - = isinz,
2 21
il (i .
tanh (iz) = o (ZZ) = E _tan z,
cosh (iz)  cosz
coth (iz) = - = —icot z.
ttan z
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(—z) = i tanh z,
i
1
cot (iz) = — coth(i®z) = i - coth(—2) = —icoth z.m

—1
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R 10. (ZNIRICHRIUEHAT TP THALLOLWTRVER ), ZARICHL SR, )n
RE 11. (A

BE 12. (K)
BE 13. ( =2/ & Cayley £t w = % ZEKTIUER W,
2l g
1C) = Zmgs

(7721, FEBAEL 2P 13, 28 = exp(Blogz), logz = log|z| + 46, 0 € [0,27) LEET S, ) m

BBE 14. F(2) .= £ 13, F(=1) =0, F(1) = oo, F(0) =
F(Q):{Ce@]()<arg§<7r/2} WZIT F(z) 1= F(2)? = (&
Ik Cayley £ G(¢) = & 2GR THUT X\,

C+i

F() =4 27z d, WAIT
) X, F(Q)=H %W 7

BRE 15. Z20M 2| =1, [z~ 1| =1 DXF a=1 —iL b=L1 43 F(z):=28 Lt B
(e Fla)=0,F(b)=0c0. M |z| =1, |z - 1| =1 IZFEMRE co ZiZ DM, DF hEMR
255,
(1,8 1,3 i
F(l) — ! (2 3 ) <2 T 2 > — € /33 7,27r/37
1—(%—1—2’73) (% z@) e~in/
a e—iﬂ'/3 o
_ _—i27/3
F(()) b - eiw/3 - '
W Z (T

2 4
F(Q):{wEC‘§7r<argz<§7r}.

Z 2T F(z) = a3 Lg% L

2
F(Q):{wEC‘O<argz<§7r}.

Gw) =w*? E&RT 2
GoF(Q) ={CeC|Im¢>0}.
Cayley 2 H(c):gT: -2 LHRT s E BIZ D0;1) kB
HoGo F(Q) = D(0:1).
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-2

(ﬁ6—2m/3)3/2 4

flz) =1+

V2T EBRTH S, m
BZ 19. Joukovski Z¥aTh 5.,

BRE 20. (EDHAT) (ZNEEIAD |z +al |z —a| =p? L) T & T, Cassini DEIE

_ _ p= VE T LS A
73:0 a-ll’.@‘%k?\ f(Z)—\/ﬁ &ll W)L.&ﬁ_‘ﬁi/}\-o)
Z=zlatBlE, Q={z€C||2-a®|<p}{ZeC||Z? -1 < (p/a)*} %8B, T
h | < 1 eBTon, we —— V2 g
ol — 152
Clzla  _

Vip/a)t =1+ (z/a  \/p'—a'+a22?

CABEL VL EIDRAS AV, RITLHIOTHZDES T, ) n

B (&

ZOHEFRTIE, EFICOVTER T UL, MHEZEROT X A (HeidhE, Kiko 2 &
DMEFICEH - TH S DD E LT, MRk [12], WH - =4 [13] 2H1F7TH L) THEL K I, &
WY RAY VAR NE, SEOEHRL SWIFEHLTE I,

DR, e d— M2 2R 0G5 & L CatHT 228, X =C LR TRolE+o7Th %,

a )

E&E B.1 (ROERE, SEER) (1) X Z20MHZEM, ac X, UC X 5%, U D' a DIRE
(a neighborhood of a) TH % L3, X DFAEE V T, a €V C U 27§ b DIHF
ET2Z L2V, UDBHEETHIEAE. U3 a DREETH S L),

(2) X 2B/, o€ X T2 L E, o DEFEEOESEZ o DIEER (the complete
system of neighborhoods for a) & M55,

j

R B.2 (BBAEREDIAE) R T, HAEAICHLTH, ZOEHENPEREI NS,
X ZRfHZER, ACc X, UcC X 3%, U A DERE (neighborhood) TH 2 Lk, X D
BEAV T ACcVCU 23008 FET LI ERZ V), B

— D T, 1ZAS L T, TelifE) W) SEIRZA>TVRIABNL WL ERKRT S, «
D et L3, a Z2HiD & T 5E0E e DFAME D(a;e) TH S,

Bl B.3 (¢ EEIFAETHSD) acC,e>0LT2LE, a Deilith U:= D(a;¢e) 1F a DHHE
HFThHbH, EE.V=U tBE, VIZRAEAT, acVCU. WZIZU IE a DFEERT
Hb, m
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Bl B4 acC,UCCDEE, U aDEHETHDDITIE,
(Fe >0) D(ase) CcU

THHIEPREFDITH S, (BENZECELIZZRSD, o lZHmEvuRiEdbnigl&A
TWLARDWEHETH S, ) TOFEMEZ AT, MEGOEREZBOHTALLVERE S, HES
X, ZNUCBET ATEDNOIHETH S, m

M1 ZoZlZzZitHe Xk,

M 7T0BE UBaedilitit 5L, HHEAV PFEL T, acV CU. HHEGDER
25, (Fe>0) D(a;e) C V. ®ZIT D(a;e) C U.

W, (e > 0) D(a;e) CU DIRDIZDETBHLEE, Vi=D(a;e) B L, V IIHES
T.a€V CUDKEYD, m

4 N
EE B.5 (HZEMED 1 ROEFREFER) X 2HEWN, ce X 55, X OMWIHES

U D, a DEFREFERE . RO2EMEDVBRDIHOIEEZF I,

() U DILEDIE U 13 o DIEETH 2 (U 1 o 2atd 2BEEGZED),

\(@(Wévua®ﬁ%uﬂuoncv. )

HALE R \E, LR DTG TH 205, A, RIIDOMIR, PABDMIR - itz &
DHEITIE, FEAREFERZT HAUTTI7TH % (Riemann HRIADHEDIES 3.6 2 H X)),

5l B.6 (HDRZHDETIIRDEIF. ZORDEXREFER) ac CLTBLEE, {D(a;¢)}en0
¥ a DIARTHERIZES, =

M 2. ZOZEZIHY L, (LTl LThLOT, HHEICKFD, )

b, 60 UOMHBRE > TS (FHEARVPEAZSNTV2) BEDEETH 505,
FAHDSE L > TV ARVEASICHN LT, BROIEREFHR ELINSELAKEZE525 2 & THM
ZED D T LK S (Riemann BRITDOMHDOWED F S ITZNTH > 7).

ZDODHMEL 15 2 DVBIRDHETH 5,

(mﬁB7 BEH X OFF 2 1T LT, X OFfrEE A#%ﬁ%%ﬁ%B@wﬁﬁzémf\
WT, ROGMZW-TEE, X OB —BNICHEEL T, Z1UT2>0»T, B(z) iF o
DHAEFR L7 5,

FERD ze X LT,

(i) Bx) #0.
(ii) (YVi, Va € B(z)) (3U € B(z)) U C Vi N Va.

iii) 0 ¢ B(x).
k() ¢ B(z)
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(R, (i) FVV eB@) zcV ETRED??)

3. ZoZLzIWE L, (THOHW: EAZ EIERTIUIRVY, FCEVDT
HbH), Z2DLE, M (FEAR) ORMDED 2D Z EIFHRICHERTE 5, ZOHES
R GafFZER L2 L E, B(r) V32 DEREHERICE>TWE I EZ2ERT S, —&
PEIZ )

fS 8 DERE (1)

B0 DREE (W)

C HAAXE: &EER, 71415 —

2R X & Z DU o 3D 5 & E, a DEfHR (the complete system of neighborhoods,
the neighborhood filter) & 13, a DIEHFREDELTH S, T TIE U(a) EFEL T LITT 5,

HEE51 B(a) 28 a DIEEARELF (a neighborhood basis for a, a filter base of the neighborhood
filter) &1k, RDZODEM: (i), (i) 27T & EERT %,

(i) B(a) C U(a).
(ii) (VU € U(a)) (3V € B(a)) V CU.

B(a) 28 a DEAEFFRTHIUL, a DIEHERIZ, Bla) DEFZEZEL L) hEGDORKT
b5
Ua) ={U | (FV € B(a)) V CU C X}.

PREEZE (X d) I2B VT,
B(a) = {B(a;1/n) | n € N}
THEES Bla) 13 a DIEAEHFRTH S, (Ba;r) = {z € X | d(z,a) <r}.)
PIEFES (X <) DI EEDGE F N7 4 V7 —Th 5 Lk
(a) F # 0.
(b) (Vo,y € F) B3z € F)z<z A z<y.
(c) (VxeF) WweX)x<y=vyeF.

74NE =D E LT, MH%ERM X, 0 € X I LT, a DIEFHR Ua) BHIFoNs, FHEE
(a) U(a) FEFES 2%, C) DEAEADETHD, X cU(a) THE 5, Ua) # 0. (b)
UVeUa) LT2LE W:=UNV ET2E, Wecld(a), WCU, WcCV. (c)UcUla),
VX, UCV &BolXV el(a).
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D HREAQYV—FED Cauchy DIESDEE

MEEEIEL G/ — b oA THEEE % {5 72 Cauchy O ER, B AK. BHEGEH,
6: < — \\/\\ ‘d— E) %io

D.1 FHHROEEGEHEZDHEE

F PR HISE G TH 5 (o MRETEZ RE L %) G DERZMNT %,
a€C & azilb\ v CHOBAMKE C: z=9() (tel:=a,8]) DB LTS, (C D a
ZEOBEVEVIDIE, agCr ={pt)|tel} LI LTHb, )

r(t) = lp(t) —al (t€)
EBLE, rIX 0T s Wil TH %,
(40) o(t) —a= r(t)ew(t) (tel)

Ze i 72 SRR EL 0: T — R DSFET % (REBHHEfR ),
AR CH 2 2 &5 ¢(a) = o(B). TID 6 r(a) =r(B) 222 0(a) = 6(B) (mod 27). W

> )

2T

(41) n(Cra) = ==

FEBTH S, n(C,a) 2 a BT 2 HER C OEIEEE (winding number) % 72 1338# (index)
IS,

MHEE (FR) 2R TRLE IEM—I LT, n(HhifR, &) (& Ahlfors TERAINLTW 3 b
DTH5 (LD DHATHEVANIHE>TEL),

CHBCHfkZoiXr.0 b CPikTHH, C BT C e 61X r0 HIXITH CH #HTH 5,

R D.1 Wik C XM CL fkTh 2 L E, n(C,a) IFEITRINS:

(42) n(C,a) = —— /C dz

2mi z—a

BEE (BLFTiE. C 28 C thoGa 0z E <23, R ¢t kOBEDEEH S < A
FT—F 2P ThHs, £ HBEE )
z=r(t)e?® XD dz =r'(t)e®D + i (t)r(t)e?Ddt T

1 dz 1 81 (£)e0® 4 i/ (£)r (£)rio® ! 5 () /
2ri Jo z —a _%/a r(t)e® dt—ﬁ/a (T(t) + 46 (t)) dt
= % ([log ()] + i [9(t)]§> = w — n(C,q)m

Z 2 B2 X C ISR > T, ZOEITFRR (42) ZHEEBOERE L TH LT F A
]\ %)%711)0
(40), (41) 25, EBYITIE,
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BI85 1(C,a) i C B o DEb D EMAE (REEED I2) B35 ERLTWS,

2y TR CIREBL BT 3 2 LA 0 5B, (BRI R A7 A ?)

- ™
& D.2 (FHKOEERDERNZME) (1) n(C,a) € Z.

(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 L3 BB D SFET 5 7% 513, n(C,a) =0.

(5) T3EL D a 1T LT n(C,a) =0. THOLBERDOHEM C 12N LT, 3R € R)
(Va € C: |a| > R) n(C,a) =0.

(6) be C\{0},ceC ETBLEZE, p(z):=bz+c B E, nlp(0),9(a)) =n(C,a).

\(7) n(C,a) 1 C\ C* DZHERELS L CERTH 5., )

slERA
(1) & —fodiEHtf O EITRN L TH 5,
(2) RAHAISNTGHTH D, dz =ire?d) TH B 5,

2 . 40 2
n(c,a):i/ (Ldezi o = 1.
0

27i a+ref) —a 27 J,

(3) Wil E OWIFRICIR O BT I —1 512k 5,

(@ang%5#@\DBZH;%Ee@uwaﬁaoD@%%ﬁﬁf%h(ﬂipm
DX CL AP TH 2206 . BIBFIRIZN3 2 Cauchy DR ERIZ L 5T

1 1
n(C’,a):—/ dz =—-0=0.
c

271 zZ—a 271

(5) C* 13 C DHAAMEATH 216, THREVIER R 25 L, C* C D(O;R). D =
D(O;R) £ E, fEED a € C\ D IZAHLT, n(C,a) = 0. FIZ |a| > R B E
n(C,a) = 0.

6) f:C\C* =R % f(a) :=n(C,a) TEDS L, B THS, BEEMEL PSRV EH
5, C\ C* DRI TERTHS, =

Bl D3 ceC,r>0,C:z2=c+re? (0 €0,2r]) LT5LE,

_J 1 (aeD(cR))
n(Ca) = { 0 (a¢C\D(cR)).

% 22EE D3 293, FHETIC C\ C* DFERRT ETEBE T > Tw 2 L THZ, =
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-
E#E D.4 (0ICREAY—RE) Q 2 C DA, Q 2 D WO C fkEAlhf &

ER-E
(Va & Q) n(C,a) =0

DRSO EE, ClE QT (ZBLT) 0 IZIREAY—[REME (homologous to zero) & %
Wik CiF QWTIRER—=J0 L)), )

n(C,a) A0 DRV VEDZ % TCEaDEbLYZMEZ ) L) EIZTDHE,
CHBDWNTOIKFAERY—FfEEIZ. C 2D DHEEGDHDOELY ZRHSH NI L,

HH I
CHBDNTOIHFERY—[HfEE X, TC DE>TVEEIEENT D IZET S
EE 25,
ELT2E n(Coa)A0DEIDIDZ % TCIEazHT) LB 022, THT
EVI)BERLGICERLBZVIDPRIZ)TH S (BDOEED.10 2 H X),

-~ B
T D.5 (LRT) Fray, Y1), ¥4 2 ILOEEL)

(1) C HOHBMHD XS O BHEROIERR C = Cy + -+ C, % C WD 1 RIEF A
LS,

(2) C NOHREDX 3 C kBt C = C, + -+ C, 2 C HD 1 XooY
AIES, ZOBRC =Cru---UCH ITEI B\ ae C T LT,

n(C,a) = Z n(Cj,a)

j=1

Z o BT 2 C OEEEH (%) MRS, )

ALFZZ2DH2ETVRRVLIZRSEBVEVBTRVDEN (SDEELLE, 2200F =4 v
DELOLDREI DL FE EBICTERTETLARY), Ahlfors 22] THFVIRZHOTY R >TH
2L, BHELALEF O THIARZHATOLLHICT S,

Abhlfors 3HFE P E—Z2—UffibR DT, BETE2EZ 5 & &, MBI C ke

RELTWS K97,

C=0C1+(-C) DBIZ C; eDh, ZNED C~0 RDEDE, 1R ED, HEALIE
ZBDD??

ZIHNATIRIC K 2012 RILEE 2 DD %,

D.2 REOY—FD Cauchy DEH EIE

RDEBIZ, Ahlfors [22] 1213, Artin % Beardon 12 & 23EHD#EH > T 5, REDTHEET
&, BANICEIT % Dixon [23] (1971) DFEEHDS “HFkIY7 @ X 9 BEHAELC sz, M
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FHTH, 1979 FFOEM (17 KR INTw3, LirL, 20X DRBRISEINLEZH (18] T
%, Beardon DRI IN TS (E772A95 ?), ENZ2HHT 20 138K OMEL D
b Lk,

‘i’x@%@ﬁ FLIFLIIMA S 2>,

?ﬁmﬁDGQ%C@Eﬁﬁm\ f: Q= CIFERIZHLT, g: OxQ—=C % h
(=) { B G20
f'(2) (z=¢)
TEDDEE, XD (1), (2), (3) BHD LD,
(1) Vz,¢ € QTR LT g(z,¢) = g(C, 2).
(2) VCeQIZHLT, 232+ g(2,¢) € CIFIEHITH 5,
(3) g 1 Qx Q THFETH 3,
(A4iZ, g 1F QxQ TEAITH S, ) )

SFBA
(1) EEROWDSHE 1 TH 2,
(2) Q\ {¢} TIEAITHH, ¢ THEFETH 225, ¢ THHHWHETSH 2,

(3) g DIRAMESDHIEATHI TH 2 2 LIFHO DL TH 5, (20, 20) TOMEFGEN:Z MED 0
5, TO/NSwr>0%2H5LE, D(zo;r) CQ 2, € D(20;7) IZH LT

= L de z) = L de
(0 = = /|w ) )= = /|w )

270 Jip—sol=p W — C 270 S sy W — Z

THEPE, 2£(DLEE

2=(DEZE

dw.

9.0 = F'(2) = o /w n

N9 5 (2,0) = (20,20) D& E,

1 f(w) _
9(z,¢) = 9 /Iw—zo| sdw = f'(20)

THHIEVR TN, =

|

HREIFAD AL TH M o 7 (EEAEDORIIBGEL 57137203, #lo T3 2 Lickift»d, GEH
IZh ko EFEH LB OIHDH B),

i
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I—h, B2 EIFVELDTDDH B L) %, NARESOMHEEGTIEAITSH 5 2 LI1FH S %
(B, 2ZBBBIZ S, IEHIE W) DZPEZ TR DD78), Vzp € QIS LT r = ier}df;)|z—zo|
EBC L,

1 f(w) w (s -
050=5 | ey (¢ D)

TIN5 g B OxQTIEHITH S, T LTh, Hif [17) OAEHIZEEETH 5,

a )
EE D.7 (REOY—FED Cauchy DFEHFEE, Cauchy DEFAR) Q 1 C DHIE
O CIE QD LRI A 2 LT QT 0 ICAE DS — [ (e, a & Q = n(Csa) = 0).
[: Q= CRIEHIET 2 EZ, XD (1), (2) DD LD,

(1)

/f(z) dz=0.
c
(2) FEED ac Q\C* ITXHL T,

n(C,a)f(a) i/c /) dz.

271 zZ—a

N J

fFRR ¢ OxQ—-C =%
fQ) —f(2)
0:.0 { § #9

(—=z
(2) (z=¢)

TEDD, fEED (e QITHLT, Q32— g(2,() € CIFIEHIBIETH D, ¢ 13 O x Q Tl
WMTh 5,
E:={acC\C"|n(C,a) =0}

LECLE EBHEATH Y (HEEDDEHED ).,
(JReR) {z€C||z] >R} CE.

TEHORELD Q“Cc EThrHhr6,. C=QUE.
2eEQNE ETBE, 2¢C* n(C,2)=0THEHh 5,

B (S e 1 YO (S NN o (5]
ot ac= [ HE=HEq 2mi-n(C.2f() = [ Hlag

cC—z cC—2
w21

LM%O%‘&E@
h(z) := )

/f(C d¢ (2 €F)
cC—2

LECE (BADTTERL THAMFELCERTET). h 13 CRKTENTH2, 2L T

lim h(z) =0

|z]—o0
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N A BRYAS I SN

muMSnmﬂﬂomMﬂfégzj«++o<vw+m»

(eCr ¢eCc*

Liouville DEE D h IZEET. FiF 0 ITZ L v»,
ZzeQ\C* LT5B L,

0=1) = [ g0 o = [ e ) 2minc
Y
(€21 = 5 [ L
’ 21 Jo C— 2z

UL (2) RN DI L Z2ERT S (2 2 a, ( & 2z EEZERITRWV),
a€eQ\C* £3%, fORDOYDIZ 2z (z—a)f(z) ITOVWTRIRLAZ EZET 5 L

(98

(€A (- a) = o [ g ennen

z:a%ﬁ)\L’C/f(g)dQ:O %15, =
C

D.3 HHHNGEEDOREAI—RIED

ZDHEDONEIX, AEMIC Ahlfors [22] 225 DIREFHETH 3,

HONPLWLTFZFTIE, THE v ) BERZLEICH>T € 2kl Tws, 2
CTCRIMEHEOTEZ VT M) W) SEZEEICERL T, HINLREHDY 7 4 —
K%Y,

FE (18] Tld, THL—MifE ) LW IHIBERZEERHCGEA L TG L T b, J U353
LFfETH D Z EHHT S,

( MERDOHIERICDOWT, 0 ICAEFE—[AfE = 0 IChERY —[Ffl, TH S5, Hul
fiZe o I H-E#iETH 5, LAV C 230 AT Y —FETH->TH, 0ITKE
E—FfETH 2 EIFRE v, 72006 H—#iffiZ o IXHERER D 22 & v ) DIF, ZiUZ
EHHTIZ R VDI TH 5, 2 [18] Tl H—HEREFIIC DT Riemann OGER 2 Gk
He 2 Z LT, Z2Hulifich s 2 L 2L T/, RZBEMD DHIRDH 5, )

e M
& D.8 (il [18) DEM) D 2 CHOMHEE T %, D PE—EETHL LI1E, DN
DIEFDOX oM C BEAEE C 28 D NT o lkchEuy—[Hiiths 2 L, T4bb

a¢D = n(Ca)=0

DD IZOZ EZWT,
\_
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% D.9 D % C NOH-—ifE724HE, f: D — CIZIFEAl, ¢ %2 D NOXH C #EAih

ET B EE,
/fuwk:
C

SR D DSH-HETH DD 5, DW@E"E@C%&F%HM%@B%C X, DHTOICHE
oY —[EETH S5, @ZIEM D.7 I

/f@wu:

C

4 N
EE D.10 (F1 7 ILHsEIEZEE, Ahlfors[22] §5.1 E&E4) D % C OfEls, C % C
DIRITGIA I NVETE, C 3D ZBL L3,

1 (a€ D)

(Ya € C\ C*) ”(C’“):{ 0 (ae D\ C)

DB IO ER VLT,
J
DD, OB D ZHETEIEZ, DOKOEYIZIMEZTEDLD, DICEENLVEDOD X
FOoRWVIEEED,

a4 . . )
EE D.11 C D 1RITY A 7V C 5 D #B A, f 25 DUC* O TIERIZ 513

JECLE

C

THOH, fEED 2 D ITHRL T,
ﬂgzje/iﬁLm

21 Jo C— 2

D WIZH AR S 2 BT f 25 DuC TIEHIZ: & 13,

27rz/f dz—ZResfa].

\_ J
SER [ 2SEHIZ. DUC OBBEER Q 32 (DUC  CQ Ths o LICHE), adQ
(a€f) %6l aec (DUCH =DN(C*)=D\NC* TH5HH056 n(C,a)=0. WAIZ C IF
QTokRAERY—[FETH L, WAIHEH D.7 12X 2T,

/Cf(z) dz=0, (VaeQ\C*) n(C,a)f(a)= 1),

27m Cz—a

BHEEID, 2eD Boldn(C2)=1THs05
f(z) = ii/f@)ﬂ

21 Jo (— 2
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EE D12 fHE D 2TV A 7V C O C* 13, D ONHZERT R A B
0D ={z€C| (Ve >0)D(z;e)ND#0 A D(z¢)N(C\ D) # 0}
ZET, WIIELC R (DS Cr HD H %), =

Bl D.13 8 OFHhFL IS A E LRV, =

13T7% ? Green DEHD X 912, fHIE D OEAPNERFED X a1 C1 HEAhR T, &Kl
DEFTHBDEFIZ D BRI BEHICh>T0wBREE 0D 13 D #HErZ E2NFHATE 30
2B
WA GEXREEDIE - E V) THEGHIIRMTH L) EWVLIHIDIE, 29 W0IH)EKRZDD
d?

E BEEEEROREMT

EiG [17] D §3.5 1ICH B,
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/
EE E.1 D2 CHNOfEEE T3,

(i) D NOEEOPAIREASY 1 sUCHERNICEETE %,
(— D HUERE O ERITE Y, )

(i) D NOIEEOMHIR ~ 13, DNT O ICAERY —[Ffl, Siii5 L Ved D ITH
LTn(y;e) =0 (7 1Z c DD Z[E S 7Z0).
(B3 [18] T3, ZOEMEPR Do L & TH—HifE, LA, )

(iii) D NOEEDH A 7V (k) v 1. D AT 0 ICHE v Y —[FfHE,

iv) D NOEEDH A7)V v &, D TERBINLEOIERIBEE f XL T,

/f ) dz = 0.

(v) (ERIBSBDFEIRBIBDEE) D TEHRI NALEOIERIBIE £ i LT, f DIEH]
BIEL F DMAET 2 (D TEZRINZIEHIEE F TF = f DD 2 DOEAE
T3),

(vi) (IERIBA DS D IE I 3B DEAE) f 28 D TEZRI N IEHIBE%T, D TikL
TO WAL FE, D TERINAIEHBEE g T, f(2) = expg(z) ZHizzT b
DHFET 5,

(vii) (IEHIBSED |/ DIEMZRIBDIFLE) f 75 D TERS N2 IEHIEIET, D THRL T
0ICx o2, D TERINAIERIBIE g T, f(2) = g(2)? 27§ b DI
Ej‘%o

K(Viii) D A FIICAHARTH 2, (FARBE V) DIFTIEIRVALR, )

J
BED & 2 AT Riemann DEHER (DOFEH) & v ) KEH 25, BRI AAHFET
bHoH T EDThIUL, (1) DD DT EIFHBISE,

R E.2 (Ahlfors [22] TOEERKEDESE) Ahlfors [22] TiE, T(C ) I, RSN
7PIHICH 2 TR ODNER 2 & &, Ul TH 2 L)) L) ERZRAL, ZOE#E
AR ERRIC, (i) & DFMEEZGEH L TWw 2 (84.2),

Moo {zeC||z—c| >R} ® C TOMEAE. {eC|z—¢/<R}U{ox} T, IH
(ZEEE TR VO T, FH ORI HUEES TlE 2,

Ahlfors 13 2 DEZBDVEHHCHEMLZEEZEZ TV LI RZITE, HEHIZS> T2 DT v,
FEZLTVER>Tw 5, 2 LEEDZ TEFTIEH %23,

WA {2z € C | Imz| <1} @ C TOMEAIE, {z€C|Imz>1VImz < —1}U{oo} T,

CHUTHEFTTH 2 DT, WHHIFHER TH 2 (N TV 2 L) ZITE, co 3D BEWNWT D
B35 TV5) ), m

slEEA
(i) = (ii)
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(if) = (i)
(iii) = (iv)
(iv) = (v) ZHUIEEARNT THFERBL CTOHHBRLA R/ —F 4] ITFTHB),

(v) = (vi) f? & D CIEAICH 3006, Q TEAIZ G T, ¢ = f7 ZWT b ODEET B

(f(2) exp (=G(2))) = f'(2) - exp (=G(2)) + f(2) - exp (=G(2)) (-C'(2))

= 'z—z-f,(z) exp (—G(2)) =
= (76 = 10 e (-6 =0

THIN6, HBEIERCPHEL T, FED 2e DITHLT

f(z)exp (—G(z)) =C.

W Z I
f(z) = CexpG(2).
RELD C#0.d:=LogC 8L &, C=expd. WZIZ
f(z) =CexpG(z) =expdexpG(z) = exp (d+ G(z)) .
g(z) =d+G(z) EBITIFRV,
h(z)

(vi) = (vii) exph(z) = f(2) (z € D) Ziili7 $1EHIBIS h DSIFET 2 DT, g(z) := exp 5
B L,

g2 = (exp @) — exph(z) = £(2).

(vi)= (viii) D # C OE#. Riemann OEHGEMOGEHBIC X D BUEMIEER o D — D,
DT BDT, D Id Dy EMHERITH 3,

D=C DEa, p(2) = —— (: € C) 1& D 25 D, DRMEHETH 5, HEE,
1+ 2]
w=p(z) THNL, |w| = 1f|’2‘ <l =, weC|w <1%olE z2=0¢(z) &
() = L )

z=w |1+ ]w]
1 — |w|

W Z ¥ Dy EMAMHATETH B,

®Riemann OFEEBLD X < b %AW TR, BUEEHBLTIX, (vi) DD O E RO T, 20h 5 WE
WG D e GEHT 2,
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