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ZDHEE ®(2) = Log D 1D

T 241
MTHD,
R%U@@:¢@R%m@:¢“W¥£BQc:¢wﬁszﬂdﬁr>fﬁd
THE056
I== > Res (f(2)®(2);¢) = %Log (1 4 \/§> I 277%

—14% —1—7 —1—13
T2 V2 V2

(RED & ZAIEIESHEHBEETDH 2, HIRFHENEOMBRICHLZ56E2 0, )n

c=

Sk
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sinx

dx

1.2.5 DMd@tﬁﬁ/ﬁ
0

T

Dirichlet 857 2 dFHEN 2, £ THHEARMED

]:/Oosinmdx:l
0 2

xz

EHERBEGRZ MM L CHERR L TA %,

sinx

X 1: DYZ7 (x— doo THE, y=+1 D7 7IIFSEND)

X

BROEE 2 = 0 TERZINTOARNWE S TH 255 BLAIBRTNS X 51T lim

=1
z—0 X

THoH05, v=0TOEE 1 LEHRTHILICE>T, [0,+o00) TR r Ak LT
R,

:@ﬁ%%%ﬁdmﬁaﬁTL@%@e®§%TﬂﬁﬁftmﬁGﬂ%/
0
+00)\

sin x

dr =

T

. Rging
lim dx
R—+o00 0 x

WBEFEETZ2DT, WOWBIAEBEDHEETDH 5,
sinz 1, z DBED & ZHEIHERKEL D S5 2DT, sine =Ime”® ZMHTEZ%2E

25 ‘ |
oo - 1 0o . 1 0o iz 1 0o ix

/ Ty = —/ P g = —/ mSde £ = Im/ € de.
9 2) o = 2 ) x 2 e T

BRH B % i3 R TARED TRV, L L (BCHST 3) FHED 2 LTEEEL.
e FIWTHETE 2,

Riemann 893 £ Lebesgue #897 7 DERICIZE L REN D 5 (KIEOGEICHEIZ—E
TH2TNE),
AT v =B DIFRD 2D,
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1. Riemann #8473
WA COEE, “Riemann MOMR YL LT EOE2ERT %,
/ f@)de T Q & | BAEREBACERIN S,

QQC R" S Eid (JReR) (Vz e Q) |z| <R
QO RPEHRLIE AMeR) Vze)|f(z)| < M.
Q= fPERTRVEEIE. REETE LTS,
2. ﬂgl;eggéeﬁfj\
BHEEERTHRMOMED L X5, BN CIRE, BRBEEFRCICHIER TH
ERF (I
Q= fOPEHRTRVWEED, FlRIeZ LRVWTERINS,

LERS CEERS BEOHEEIERTRWES, GRGEFOETOMR e L TERT 2D
D, ILFETTH 2, HIZR

< dx . R dx . —1 1Rz
5 = lim 5 = lim [tan :U} R =T
- + 1 Ri,Ro—00 —R; xTre + 1 Ry,Ro—00 —iu

—77. BB ZORDEFHFTHERTHEVE S BRAADIUI, BRTH 2 &L 5 THEITHEFIK
ZRIT T, MR LTERT %, PIZIE. a>0 T3 %

(a>1)

2 dx . ( /—81 dx N /2 dx) o<1>
e T i I e = 207+ 1
L T ameo\ Sy 2" T ]_+ (0<a<l).

—

REIFIE, WFF (R =Ry &2 ) = &) KIREL TREWIT RV, DFD

R —€ 2
lim , lim (/ —|—/>
R—oo [_p e—+0 1 e
. AR OEFR L LTIEFEEW (BAEDYERS (2RI f >0 D5 WIiE2RIZ f<0) T
Holzb ., BDH HAK” THBHEE. WML THEI—ET 2 1TIE),

2
d N —
/ O R IEBRETHET R, R
_ T

1

2 —& 1
dx . Ldx dx . —e1 1
17—m§m(ﬂ ;+[;J—%ymw%mu+ﬂ%ma

2

= lim (log2 + log i) = FEAL.
€9

e1,e2—+0

(EBR. e =0 DEZ log2, 61 =3e0 DE X log2+log3,e; =¢e3 D& X log2+logey — —00.)

L2 Ly EAERIDI (61 = &) ZHITGERXE®RDLHZ 2 bDH 5, (FEE BAET 3

/ Ty NOISHMZE S TH S, ) Zh% Cauchy DEERES (principal value) ¥ X I,
0

T
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2
p.v./ dv LEI,

,1ZE

2 dx , (/*dm /“@)
p.v. — = lim — + log 2.
1z e>+0\J 1 « e T
FEBET DK DGEDERIIEDN VD, FERALET 2 [0 XL H 2 X 5 I12H
LDDREHNTH 5,

R LIC1OEAHIISEDERES T CHEOEFICHEOBEEOMmD D 3 7 — 21X E
AL TERD, 1NMOBICERETIUE. FEBES 2 U TCMESEET 3,

a N
EE 1.16 (R LIC 1 OEAHZIBEDERSTDRN — BIRTR) P(2),Q(2) € Cl2],
f(z) = ggzi PRER ETHEHA IOBRLPFLERVWET 5,

(1) deg P(z) > degQ(z) +2 Dk =
pv/ f(x :E—QMZReS —I—m'ZRes(f c)
Imc>0 Im c=0
(2) deg P(z) > degQ(2)+1 D& Z, fFED a> 01X LT
p.v. / f(z)e™ dx = 2mi Z Res(f(z)e":c) + i Z Res(f(z)e™*;
K Ime>0 Imc=0 j

AIEEH
(1) f @@@5%\ %%L&:%%Zb@% 1 <Cp<---<CN t?—éo
Dleji2) 12 ¢; MAADREIAEE RN E 312 ¢ > 0 BFhE B,

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

FHC.,;, (j=1,---,N) &
—C.j:z=cj+ee” (€0,
TED (529 A ZE, KarE D),

N-1
Fep:i=[-R,c1 — ¢ —|—Z (C.;+cj+e,cjy1—e]) + [en + ¢, R,
7=1

Cr:z=Re? (0e(0,7]),
Yer = Ler+Cr

12 & DB v BED B,
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~R Cv cy R

HECEHIZ LD,

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

N

5 298 Z/ £(2) dz 12D WTE R B,
j=1"Ce;

A;

Z—Cj

THb, 12720 Aj :=Res(f;¢;).
Aj

Z—Cj

f D ¢; \ZBIF % Laurent BRI EHIX

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

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

A A )
/ _dr=— I jeed = —TiA;.
C 0 ge
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g; & ¢; DT R/NEIEBETIERITH 2006, e 5> 4+0 T 5L F / g;(2) dz — 0.
C.;

WZIT e 4+0DE =

N N
Z/ f(2) dz%—wiZRes(f;cj).
j=1 Y Ce j=1
Wz

N
p.v./_};f(x) dm—mjlees(f;cj)—l—/CRf(z) dz = 2mi Z Res(f;c).

Im >0

R— 4oo D&, EHE3ITEIXOIWNET S, W2

00 N
p.v./ f(z) dv = 2mi Z Res(f;c) + mi ZRes(f; ).
oo =

Imc>0

(2) (HEfET) m

Dirichlet 853 D5+ E
/ ST dr = lim Smxdw = lim Im e—dm = lim Im - (/ Smxdx + / Smxdm)
0 x e=+0 J, x e—+40 . T e=4+0 2\ J_ o T . x

1 00 3 1 12 1 2
= —1Im ( p.v. / Smxdm = —Im | 77 Res 6—; 0 = —Im | 7 lim z - c
2 e T 2 z 2 z—0 z

1I " e T
=—Im(mlimz- — ) = —.
2 2—0 z 2

1.3 HBOMDFE
(Z 2@ £, ETH, )

COHONEIEZ (BHTHD, A BARICEH S TWBEH), 1ZIEFTRTR [6] 225 -o 7

o & 72 ERE D DEECE W CEHE SR 2 @ 2 I FIEFRR I, oM ZBE R AW CEHE R
BGEDD 5,

a, B3 n O “fEE” X (BAERIE, f Z2ERIBEE LT a, = f(n)) DHBEI

o0 o0

d an FRE D) (-1)an

n=—oo n=—0oo

ZRIEL LS,
COHZ@EL T, LD EZ M5,

/0

(1.5) s1(z) = . (mcosecmz & HEIND),
(1.6) 59(2) 1= ”Sfr‘l’izz (rcotmz & HEPNG).
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1.3.1 %5

s51(2), s2(2) DITER T FIFVTNBERE (0% D C 2R TIEAI) TH %, 776k p(z) :=sinwz
DERE 0 =0,£1,£2,--- THOH, ZOMEIT 1 THS (EBE EED n e Z XL T,
p'(n) =mcosnm = (=1)"mr A0 THEHH), WRIZ, THHIX 51(2), s2(2) DEA 1 LD
THY (BT A0 TH206. EiZ1UOWTH3)., HEIZ

™ ™

es{si;m) (sinmz)'|,_ ~ mwcosnm (=17,
Res(sg;n) = 7T_COS WZ, _ TesTE =1 (neZ).
(sinmz)'|,_,  mcosmzlz=n

s1, 5o ZIERBARE VTR T &

B i B % (eiﬂ'z _’_efiﬂ'z) . 1_}_6*27"”
1(2) = o 208) =75 (eim —emims) "] -2m

Do, z=Rez,y=Imz £ 55L&, ROFHMELHFEOLNDE (T EOET OFETHE
12755 )0

(1.7) lyl=N+1/2 = |[s1(2)] <2me™™, |s2(2)| < 27,
(1.8) lz]=N+1/2 = |s1(2)] <

cosh 7y <7, [s2(2)| < 7 ftanhwy| < 7.

1. (1.7), (1.8) Znt, (HEEX p. 119)
REX 1.17 (1.7), (1.8) 1&. —H [6] 2> B o 7223, FIFKRDDILE Z 572,

m
Yl=N+1/2 = |si(z)] < 5e7™, [sa(2)] < 2m,

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

(1.7), (1.8) DIEE > TV B DT TRV, DERDEICIE (1.7), (1.8) THITH %, m

Frz, BEOEZBEB N ITHLT, R:=N+1/2 2 LT, tR+iR ®4THRE T 2IE4¥
DEZIEDMEIC—ET 2L Ty 358 (MEfHirine- )

(1.9) zely = |si(2)| <27, [sa(2)| < 27

DD IO 2 d CERTHWS,

1z —iz
4 e —e

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

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

é N
ﬁ%lJSP@MWQGCVL®gH@2d%Q@%HLWnEDIWO%Qf@%:Q@)
I RN

S fm)=— 3" Res(f(2)sa(2);0),

n=-—00 c i f Ok
YD) == Y Res(f(2)si(2);0).
n=—o0 cld f ok
Rl silz) = sin7T7Tz7 52(2) = Ws(i:r(zirzz'
N J

AR 1.19 (P(n) =0 ERBBH n BHB35EOMORI) i 1.18 Tl (Vn € Z) P(n) #
0 LWIOREER BV, Zhddifiiz TR WEEDIEAFT D (1.12) %

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

o

CEIET U

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

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

BESENDB, Pn)=0 %% n ZERELPZVOT, JLETAZEVESS, =

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

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

[ OMUIERME L2272 0D T, N Do RKEVWRSIE IXRT Iy PEDEHPICEENS, £
Dr =

(1.12) /F f(2)s;(z) dz = 2mi Z Res (f(2)s;(2); k) + 2mi Z Res (f(2)s;j(2);c).

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

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

zeln™

A f(2)s;(2) dz

—7J7. i 1.5 WS &

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

W% DT,

S B == Y Res(F()sa(2):0)+ o [ f(2)sal2) dz,

k=—N 3 f o 2mi Jry
SR == Y Res(F(si(2):0)+ o [ f(2)sil2) de.

271
k=—N ciE f O Iy

N30 tdbt

S fm)=— 3 Res(f(2)s2(2);0),

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

1120 a>0 32 = N
5= nz_;n 2+ a?
2RO Ko .
(f#) f(z) = 2ra . A 118 DRI T (P(2) =22 4+a% Q) =1 35L&,
7 f EBEETH 00,

D fmy=) fl=n)+f +Zf +i+s—2s+i

f OWX +ia T, THD1IMOELATHE225, 1.3 12X-T

1
(22 + a?)

1 i 1 1 i
g Reslfi—ia)= ool =5 =5,

z=ia z=—1a

Res(f;ia) =

z=ta
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i 1.18 &b

Z f(n) = — (Res (fs2;ia) + Res (fsq; —ia))

n=—oo

= — (Res (f;ia) sa(ia) + Res (f; —ia) so(—ia)) (A8 1.5 Z W)

i t(ima) + - t(—ima)
=—|—— mco — - mcot(—
5 ™ ima) + oW iTa

v v Y8
= —cot (ima) = — - (—1) coth (7ma) = — coth 7a.
" cot (ima) = " - (~i) coth () = ©

1 1
S = 3 (ZCOthﬂ'CL— —2) u

a a
ZDPHIT, cot(ira) = —icoth(ma) & U723, ROMTHERLTHI S
F 2.

(1) cosh (iz), sinh (iz), tanh (iz), coth (iz) Z =M TERE,

(BENMEIZ cos z, isin z, itan z, —i cot 2)

(2) cos (iz), sin (iz), tan (iz), cot (iz) % WHHFREIEL TR Y
(BEMELZ cosh z, isinh z, 7 tanh 2, —i coth 2)

(p. 120 B D 5, )

i) 1.21 (Basel &) Euler 28R R L7zZ 2 THAR

Ll
n:1n2 6
ZEZ I,
P(z):=2% Q(2) =1, f(2) = 33 ¥ FTBDILED, P(n) 20 (ne€Z) En=0DL &EE
RRAZ L tm %1w®ﬁbbu\@fu¢m%mmf

cot 2 IFFERFEIK 0 < |2] < 7 TIERAIT® 2526, £ 2T Laurent BT Z %03, 3 IR ThHE
205 LT, ZDERYID 3IHIZ

1z 1 3
(1.13) COtZ—;—g—EZ—-” (0 < |z < ).

(MW Z T, ZZTREBERNZEZTNE, cot D Laurent DRI RA /2 IET,
ZOLFEIZTARTAETH S, )
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Wz Iz
Tcotmz 1 T Tz (

ZhhBRIC )

W Z 1z

7T4 4

1 m 1 s
HRARZFE o [ARKIZLT —=—728oN5 (- —=— — cot D Laurent JEM%
;”4 90 2 45 90

o0

Kb % = ¥ T, Z%(s:m,.--)yﬁﬂ%ié)o .
n=1
(2.6) DEEAH: 0 < |2z| <7 D& &,

— (=D 4 — (=D*

z w
oo 2 ) L@ 2
COtZ:sinz: = ( 1)k == ( 1>k . owi=2

B 2k+1 _ k

k;(zkﬂ)!z ;(2k+1)!w

TH5H, HHADH 2HFIE. B w OB E LT, 0 DiEfs D(0;72) TIERITH 255,
%%&é&@ﬁ“ﬁlﬂ%éo ?Zﬁb%\ J%ZD {Ck}kzo ﬁiﬁﬁbf

TEEIA- T

(=D k S —1)F k - k 2
2 <(2k§! v (Z (2(k; +)1)!w ) (ZCW ) (jwl <=%).

k=0

DI EZ T 2 &

05



AR 1.22 tan, cot @ 0 O D D Laurent BHIZEEL DT, —RIEIH SN TWS ( 14
FBIBL 4] O T715 (FBEIETNE0D)). SEHOD K S R HMIE—BRIEIZLERNDT,
ETHALL XS RERBMOEID FHr (WERE ZAFT) FZITTHUIRV, HEITH 3 05,
Mathematica 2M# X %72 51X, Series[] ZHWAUIEW, HlZ X

[Series [Cot[z] ,{z,0,10}] )

e NN

1z 22 220 27 229
cotz=—-—-———— — —— —
z

11
3”& o5 mm oz TOE) =0

Wb, m
Bl 1.23 (1.11) ZHW3 &

Sy RS o\ (S SRR i
= —— =-R ( ;O) = —.
Z n? 2 Z n? 2 s Z2sinmz 12

n=1 n€Z,n#0

HEOFEFITONT:

T 1 w2 Triz
22sinmz :;+6_Z+ 360 +o (0<fzl <)
LW BRI 5 ,
T
ReS(ZQSinﬂz’O) - F'.
2
Bl 1.24 (—— OEHIDHEE) «cC\Z T 2L %
sin®(7z)
- 1
S= 2. ap

n=—oo

kD LS, f(2) = ﬁ (€ C\{a}) B L. f 1% a ZWE—ORIHS. 2o
2 TH5, FRIUEED n € Z X f ODMTIEHR WV, ZICEH 118 HHATE T

S — _ Z Res (fsq;¢) = —Res (fsy;a) = —ﬁ lim ((z — a)2f(z)52(z))(2_1)

cl f Of o
2
T
= — (cot ! =
(CO (7TZ)) |z:a SinQ(ﬂ'a/)
W 21T
—a)2  «n2 )
= (n—a)* sin’(ma)
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a=z EEEWZ., TNEEREARZED,

00
7T2

sin?(rz) 2 ﬁ (€ C\Z).

n=—oo

COELFRFE—RICRT 2 2 03 0h % (IR —HRINRICOW T3 %L T %), »

1.3.3 f: f(n)e™?

n=—oo

Fourier ZH#1DFE 57 DT EICEHBDFIF T E 72 X 512, Fourier f%X Z cpe™ OFMoEHE

WHHTEZS b dH D,

a N
8 1.25 (83 Fourier fREDH) P(2),Q(2) € C[z], deg P(z) > deg Q(2)+2, (Vn € Z)

P(n) £0, f() = gg r¥aYE,

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

n=-—00 cl¥ f ot

_ J
SEHDRNC, 5 TR <. TREBELT s5 ZAVBEBEHET 5. | f(2)ss(2)c™ d
I'n

PUHF 2D EZTHE S, 0€[0,21) CR THZH 5. Re(i(z +iy)d) = —yd TH D

‘eiz9| _ ’ei(x-i-iy)é“ _ e—yﬁ‘

AU, y> 0D E 1 TMZONED, y— —c0 DL ZIX (0 #0 THIUX) +oo ITHT
b, TDEE,  ITDE—FRIT [so(x +iy)| — ir RBDT, EORICR LRSS, 22
TRODIZ sy 25 im BFROVT: 55 BV,

FIERA

) ) 1 4 e 272 2mie 2T 211
s3(2) =s9(z) —im=in | ——— —1| = — = —— :
1 — e—27rzz 1 — e—?mz 627rzz -1

s3 13y s ERIBKIC, MEZ n (n € Z) T, ZDNMBUL 1, Res(s3;n) =1 TH 205,

N
f(2)sa(z)e™ dz= ) f(n)e™ + Y Res(f(2)sa(2);c).
n=—N c ¥ f ofi

I'n

'y O ET

o y=-—N—1 DL E|s3(z)] < 2me ™ (Z ZITHER).
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e y=N+1DLE, |s3(2)] < 2.

2T
14 e2my’

WFNDEHED [s3(2)e!| < 2me™ LERTIMASNZ, WAII N =00 T 2L, FHE0
W L, (1.14) 258N 2%, =

o x| =N+1DrE |s3(2) <

1.3.4 FoOofl
Bl 1.26 (2 IEFBOHTHESZH)

(UnéNkEZOﬁkﬁnkTék%\(?:—L/m L2 0 wime,
|z|=1

k 21 Zh+1

2
A+2)7 4 iy iz - e aqe,

2) |z] =1 T 5L, -

= /2n\ 1 .
(3) 2 (n)5—n ZRD X,
(FEE)

(142" ) j_n n\ g1 )1 (t=-1)
(1) T =z" Z(j)z _~0(J>Z LTk, 27”/z|1%dz_{0 (04 1)

]—k}— —— k: ‘

. a1 (142" (n
THHHD D, 5t /Z|:1—Zk+1 dz = (])

2) 2| =108 %, |[1+2=1+2P< A+ z])>?=(1+1)2=4,|52z| =5|z| =5 TH 2D
(1+ 2)?
5. 5

1 (1+ )%
9. Zn+1

dz TH 5%, (2) Dili Weierstrass D M-test
i

1+ 2)2\" . -
. |zl=1 LT Z (< +2) ) D—HRINR S 5 Z L ICiERE LT,

o0 [e.o]

2n\ 1 1 / (14 2)™ 1) 1 — / 1 ((1+z)2)”
nz%<n)5" ;%(27& =1 2"t 5" 2m§ 2|=1 2 5z
(1+2) 1 1 1
_ _—d
T omi [ﬂ 122( ) 271 el=1 2 | _ (1+ 2)? :

5z

1 dz
omi J L P =3+ 1 2 es( 234 1 ) Vo

le]<1
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1.3.5 TSICZDMOH (ZREE)

(2024 /8 INZE)

(ZAFFTOIE (1.3.2 2272 ?) v =Y T B PERTINE, E50H5FEZXT 25250, DL
EZTR5IY, )

‘T, JhFERRICROMEE Z# LT, IERIBER DR D BER e WOz d 5, 20L&
cos(mz) T

mweot(mz) = Wsin(wz) , meosec(mz) =

sin(mz)

122\ T

(1.15) ﬂcot(wz)—%—l—Z( ! + ! )—l—i—z 2_2 (z € C\ Z2),

_ 2 2
—~\z—n z+n z _lz n
1 1 " 22
1.16 = — —-1)" eC\Z
(1.16) 7 cosec(mz) Z+n_1( >(z—n+z+n) Z \ Z)

EWVWIONRNREIINT I, 2 % a CEXHZ /-

(1.17) E:zﬁgzgzﬂmdmﬁ (a € C\Z),
(1.18) Z (—1)"@2 i 5= meosec(ma) (a € C\Z)

X ZOEOHEHBIZINE 5 (N LMD EHWTAEATE %), KICZHE 62 RLTENT

1 ~— 2a
1.19 t = — -
( ) 7 cot(ma) " + n; o
o0 TL 2
(1.20) 7 cosec(ma) = — —I— g aQ — nza
n=1

ZELTHD, a% 2 EEZITER ART L, TOOIIIAEHRICE S % BEETEIEL
Zfoiéo ZNDE L cot, cosec DI IERTH 5, LWV IFHTFH7R,
S1, S2 @nkiob‘% R‘kip%ﬂ%ﬂ( )n,l Zﬁﬁﬁ%‘fcﬂbtt\

2a ‘ 2a
Res poR zQ’ia = —(a2 — 2y

DEETH2, HDE2LEWEn ZERL AR L, $b2 XX a 2B AL, ZARIC
A ML — MREETIE RV, PEEREMOE 238, PEEXY DRSNS XD
IR B IR ?

2a
—2z

z=%a

z=%a

s Res(s;n) WAL DI D2 s DHEBIT 7T EL R
si(z) = meosec(mz) | (=1 |}, (=1)"f(n) = = Res(fsii) aw=i+234ﬁ<;¢
n=—o0o c n=1
= 1 /1 1
saz) = meot(mz) | 1 3 S ==Y Resfsnie) sxa—z+22@_n+z+n
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2 1FRIEMORIT — HERWN L ERE

(B DHZDT, ZURHIFRLT, RNEZETH, FRLTWSHAZHS, LIS <
THEADIREIHEL o )

VB 72 BEEGAR AP T, IERIBIEUC DO WT, Taylor FER (FEAEVER). Laurent fXEUER
YWORRGEEHHLTH 2, ZASIFEVEFHPEZ O, 2N 4 7R
EDDH D, 72720, —ERTTERVENZ L, SALGD 2 2 X VRV, WS HlEDH
%, ZOHITIE, AATHEZFIOEMICIEEDHZZLIZT 5,

GEDBEMD D 2voZiThe, 5 dIRHEIICEEAT WV, )

2.1 IL®IC

FAEL. Laurent BN DB Z N 00 HIT 2,
TTITRL (fi11.24)
(2.1) fél—zzijz;L— (€ C\ Z).

sin®(mz) z—n)?

n=—oo

. CALBEROECRE LTARDEBIT NS (ZOTETIE, (2.1) 55T 3),

(2.2) 7 cot(mz) = iif =-”%§:( z+n> ié

1 1 2z I 1 , w2 i N
P (in> = TG TeotlmR) = —ohey TAB Sk
BTsdr. (22) 2W5 ?5t(m)ﬁ%6ﬂéiﬁmﬁiéo

(Y55 B ETIED 20, BRELTD Laurent BT D v, TR DEUER & FREN 3 Z
DB B, )
AT

s (2.2) BHDTH L ERBHRE 7255, BB A L HARRICEL TR

T, OARICHPD 2 Z e ZHIBITONTHERIEBVWI DD TH 5, Eﬂ@%?@@@z:n

(neZ) T, I 1, BEIZ 1 THBH) 5. Laurent BHOEHIZ —— T, 206

Lmﬁf@éﬂ\Uotb%ﬁbﬁbiotd':ﬁ%ﬂfﬁému\Eﬂ%ﬁf% =
K%@@m@iot<bmm\tm ST BAREEHETH 5,

~

J

FH4 7 Riemann PRI S Riemann DX — X B

(e o]

1
(2.3) —, n®=exp(zlogn) (Rez>1).

z

(ZNDBIRETIED 205, BT D Laurent fFELTH R0, )
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sin DIEFRFEERH (§2.6 ] 2.32):

e g (1) (149 (1) (3) =05 05)

:mﬁ(l—;—Z) (z € C).

ZDFENIL Euler 12X %, sinmz 3, 2=n(ne€Z) Z 1 DOBELETSEDT, (2 —n) =
—n(1—z/n) ZREE LT DHEZ S LIFES 2, FXDLHMD LoD HHIZIFMEL &
NV, WD & 5720 T, FAERBRHREFROANDZWVWES S,

(R Euler 1%

$4

2
x .
—1— " + o0 (Maclaurin F2B)

DD

0 2
DEDERMLT, »* OEOFHAIET 52T Y o = T 2y CHILI: (1748 ), )
n=1

sin x

X

INBDHFEREZWS iz, TRFE-RRIHK) OMEPEHTH D, UTFTIRZAIIOVWT
WS 2, 8B55A. ZNREITTEHITRL, [HL4 DHNIRE OiGRIBEICZ 5 Z 2%
W, ERHITOWT S 785 R HIFER LG Z LT 5,

RiK 2.1 H 22 DARIC cot DET A EIEFADE > TWB D, cosec DI EUERIZ AL —
LTHDERNZ N, HA [7] 1IZH->TWT, BOEXNDH -7,

1 1 = (=1)"2z
cosecz:@:;—i-;%.
ER R . o
WcoseCWz:%—{—z:l%:§+nz:(z_21_)s;.l
S 2.2 (cot IDWT) cotr = —— = BT an(r/2—2). 75 713K 2 (p. 32)

tanx  sinx
R (complementary angle) @ tangent £\ 5 Z & T, R (cotangent) & MIXN 5,

2.2 (1B8) —#HINER

F—U—F =R ] 122oWT, BLB2HHET 2, BELEL LN N ZDIEETR
WL THDLZWL, ETH Xy FT2LES,
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-10 -5 r 10

2: HEBE LTD cotr DT T 7

4 N
EE 2.3 (BAHFIOERUR. —HRIGR) f: Q — C, 7 {fu},on EQ ZERBE T2
BEEE (B neNIIZHLTf:Q—C) 255,

(1) {fntnen 28 f 12 Q EBRINER (pointwise convergence, pointwise convergent, converges
pointwise) § % & I,

(VreQ) lm fi(x) = /().

ie. (VzeQ) (Ve>0) (3N eN) (VneN) [n>N=|f,(z)— f(z)| <€l
(BBNVIE (Ve >0) (Ve eQ) (3N eN) (VneN) [n>N=|f.(z)— f(x)] <e].)

(2) {futnen 23Q L f IZ—HFRUNER (uniform convergence, uniformly convergent, converges
uniformly) 3 2 & &,

lim sup| £, () — f(z)] = 0.

n—oo e

ie. (Ve >0) (3N €N) (VneN) Ve € Q) [n>N=|fu(x)— f(z)| <e]
(BB (Ve>0) (AN eN) (VeeQ) (VneN) [n>N=|f.(z)— f(z)] <e]) )

B 2.4 (EHEHTOZHUGRIERITEFR TIXBWVWDD) {f.} 27 f KRR T2 20w 72
T, £, BIRTEFETH-TDH, fREK TRV DD S 3B,

1
L (=2 E>1 1 (x>0
fal@) =28 =1 (z < _E) flx):=¢ =1 (z<0)
- (_% <r< %)7 0 (z=0)

EBEE {1 fFRRERICET 5, f, 3T XRTEBTH S, fI1F v =0 THREHT
HbH, m

fl 2.5 (BRICRETTRIFEHEIDERGVDD) {f,} 2 [ IZERIKT 22057213 T
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& JEBIRE D SRV D LR,

n’z (0< g%)
pay=f =t (s-2) G<es<d) =0 wew
0 (x<00rx>i)

rBYE {f} & fICBENEKET B, ¥ AT,

2 1 2 2
/Ofn(l’)dl’zﬁ'ﬁ'nzla /Of(x)dx:

2 2
lim folx)de=1#0= / lim f,(z) dcm
0 0

ThHhIHMbH,

n—oo n—0o0

il 2.6 (CEHRERFIDO—RUNRIRPRISEHEIR. —KRINR T NISTHRITES 2 6E
(1) RN 23— BRI I AUSHIR B #AE T D 2
(2) —BRIR I AU, B0 & lim (3EBRATRETH 2,

sEFA

(1) Ve>0,AN e N, Vn e N n> N = sup|f(x) — fo(2)] <

e

g. Va € QI LT, fy & o THERZDOT

FHZ sup |f(z) — fy(z)] <

e

Wl M

I>0VyeQ |y—al<d=|fnly) — fn(a)] <

C»JI(‘f)

W2 |y —al <0 27z SERED y X LT,

|f(y) = fla)| = [f(y) — fn(y) + fn(y) — fzv(a)+fzv(a)—f(a)|
<[f(y) = InW| + [fn(y) — [n(@)] + [fx(a) — f(a)]
<SiSiio.
-3 3 3

))dx

L/m o)| da

< / sup [fale) — f@)|dz = sup |fulz) — f(@)] / dz

z€[a,b] z€a,b]

=((b—a) sup |fulz) = f(z)] >0 (n—o00)m

z€[a,b]

/n M—/f
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BRHFETICOVWTHRRTH 5, BIfE C DIF C* DT, {f,} B—HRIC fITPERT 3
AL
/fn(z) dz — / f(z) dz
c c

o 2.7 (BREH —IRINR I USTERM I AIEE) XH [ ¢ R £ O o BIEA {f.}
2 fIRHERDORL, {f)} 21 b g i HRIRS 2261, fiECIRT, ff=g.

< sup [fal2) — £(2)] / dz] = 0,
zeC* C

S ael ZERICEET S &,
fou(x) = fu(a) +/ fr@)ydt (zel)

DR DD, n—o00 T 5L,

W2 f(x) =g(x). =
Z DFEFH & [AlkRIC LT

C DR Q EOERIBIHE] { £,(2) bnen 7° f(2) ISFAUTR U FBILDI] {g,(2) }nen
2 g(z) IC—HRICRT 272613, fIREAIT, f=g.

EWVSEDE SN S, EiZD o LIROVAERDEL D LD (i 2.14),

AR 2.1 (LGHRE—HRIR I NISTERIHADHES) Hida# 2.7 DRERIED 5N 5. {f,} 1
I ZIKT g IT—RRINR S 208137 <. FRDD 2L TR TIUIRWV, 372D b5,

Vacl AV :a OBBERE) st {1V T—HIC g IPERT 3
EARGE L T F UAERDE SN D, FEER

ful@) = fula) + / e (zeV)

s )
f(2) = fla) + / g(t)dt (zeV)

NELH, Zhs fl(x) =g(z) (x € V) DEIPNZ DO, WHIREMNZERTHZ
MARERNTH %,

I DERDDZEHET—RRICET 2 2 WO ERMFIE, EFEDa 7 VEEG ET—HRIGRT
52WVWHZrfETH S, ZDZ % [ CILE—RINEKRT 35, #FETIX, “uniform

convergence on every compact set” & 2> “uniform convergence on compacta” &9,

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

ﬁ\%ﬁ>f@5@5\/‘ﬁ@mczh@y<mmy
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BREEICOVWTHHEBRIFALCTH 2, T2bE Q LB {f. ey 25 Q ETEFE
—BRIZ FITIRT 272513, f13 Q THBETDH %,

WIZES 8. TNETIKBNALEGED S BT, [LF—HRINRZ I TEBEE 201 (—HRIN
RARERZDIX), HIED7Z I TH2,

— IR OHEE L L TR, ROEBITED K D DOOENTH 2 (ZHE—2D 75T
B o TRETTFEMETIER VD, IEFEICEZ L DEEICZOEMT—RRICR2GEHTZ %),
4 oo N
@78 2.8 (Weierstrass @ M test) » M, T 5 EIEHRIT, {f,bnen EZETHWV

n=1
£E Q BERSNTEELBED BT,

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

DD HIE Y fulz) & Q E—RUSHOIERT 5 (FRC—BRICR T 2 L. &y
n=1

\K@ﬂﬂ%?é%

Y,
BEEA THOWICR T 2 5K T 21 DT, V2 € Q KHLT, Y fulz) BT 2,
n=1

% S(z) £B<,
ZMn Of%E U 2B L.
n=1

Ve >0,3IN e N,Vn € N nZN:U—ZMk<5.

k=1

DL E, Ve QI LT,

> h(2)

k=m+1

o0

<> AEIS DY My=U-Y My<em
k=1

k=m+1 k=m+1 =

S(z) =) ful2)

AR 2.9 HICHMIGRT 228, I4bB D [fu(2) & Q E—RIURT 2 2 b5,

n=1

TR DPCRH DA E, IR TIRFE —BRIPCR S 2 Z & RN ohi#ticin 5 #8570 CIH
BT AHRSD e, v—F VBB L TH Rk mENE 6 2 Z el TMERBE <@
HHLT® %,
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2.3 [LE—FRINER, Weierstrass D ZEHREEIE

a N

EE 2.10 (LE—HIER) QcC, f: Q—=C, fi: Q—=C(n=12,---) 2 T22& H
B {fu} D3 fFI2Q TILBEB—HRIERT 2 21E, QIKEENZTRTD compact £H K
ET{f} D IR T 528, $4Db

lim sup [f(z) = fu(2)| =0

n—oo 2cK

B DIDZEE VI,
N J

compact &\ DIFHHZERERD HFE T, BIREERTIE T Ry —) R oRE Tt
XN TW3IET,

o EF MUMHZEHE X O TOMMENGRETHEZ RO 2. X IX compact TH B &
W, |

o K 7% compact, Y DIMHZER], f: K — Y D5k 51X, f(K) B compact TH B, i
\2 K 2% compact T, f: K — R 2582 51X, [ OFRKEE RAMEDTFEET 5,

EZTOVWBEED compact 228 2 24l 272912, ROEMIIEARNTH 5,

EIE 2.11 R" OFTEE (Z0REHEL LT C OHAES) K Z2WT, K 29
compact & K DEFREALRE,

SEBR 2 < OAAHZEHID 7 F A MZ#i-> TWb, LW ME5EA = compact J 1 Heine-Borel
DEHE IS, ZDIEHIZER 8] DI CIcdH %, =
B ZIXEAFEE D(c;r) = {z € C ||z —c| <7} I compact TBATH %,

Bl 2.12 (FHRBL Laurent FHOBE — RIFLBE—ARIRTHB) BRI D an(z — )"
n=0

. IRH D(c; p) TIRFE RIS %,
( TEZRBEE Tk, PERMANOEEDOHME D(e;R) (0 < R < p) T—ERINRT 5. L&A
L7z, ZRUIRIBILERICREFETH %, )

IIJIE”“E@Z A(C'pl,pg) (() < p1 < p2 < 4o0) TIERIZRBIE D Laurent #EERH f(2) =

zpwzc+2: i (3 Al pr. pa) CIREBRIGITT B0 S TEARBIEU Tl o <

R1 < Ry < P2 %(ﬁﬁ.?ﬁ:g@ Rl, Ry IZ2OWT A(C Rl,RQ) {Z eC | R < |Z — C| < RQ} T
—RRIRT 5, LHALTH o7z, =

FoEFECHNS [TXTD compact EH LT LWIHIFEMFE ([TXRTY &HZDT)
FERHLIC K KL 2000 LR WD, RDEHDNH 2 DT, IRFE—RRICRT % Z & OFEHIZSE
WFEEL K BRWZ 2B W (Z DD compact F£BDH D DT=ATH ),
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e ™
T 2.13 (GHE—HBNROEXHEDOEWMEZX) Q C C, f:Q - C, f,:Q = C (n =
1,2,---) 33, XD (i), (i) XFAETH 3,

(i) {f} QT fITRFE RICET 3,

(i) IRTD ac QLT H2ec>0DBFELT, D(a;e)NQ T {fu} & fIT—F
N 5%,
(TRTORITH LT, —HIER T 2LEDFET b0 ) )

B ()=(i)acQ T2, HDe>0DFHELT, D(a;26) C Q. K := D(a;e) 1. Q
ZEENS compact BAETH L2056, K T {f.} & fIT—HRIET %,

(i) = (i) K Z QIT&ENS compact BEL T2, IELD. K DFER a ITHNLT, &,>0
DPFAEL T D(a;e,) N K T {fu} & fIZ—FRICRT %, K 23 compact TH206. H5 ay,

ceya, € K DFIELT, K C UD(aj;saj). WZIZ K T{f} & fIT—HRICRT %, m
Jj=1

—FRINR 3 % Z ¥ DfEERIC . Weierstrass @ M-test D3 2 2358030,
MELEEE DERT. —HRICRINIERWVHEZ RO, AL TH %208 (% AEAfT =
THbAN7z), [RFE—RRICRT HIZIZFERRD Z & DD 31D,

L JRFR—RRIPCR 3 % Jise B 281 O R BB E R T H 5
(o IRATIEEZ 2 5 —HRIROSGE e ED oW, )

2. [RFE—RRICR S 2 @i B BANC O W TIHRIFE D ST & 2,
(- HIRR C DB C* = {p(t) | t € o, B]} 1. HEHIER ¢ 1T X 5 compact FH [a, 8] DIET

HB5 compact TH D, WA {f,} 1 C* L T—HRICRT 5, @ZIT lim / fn(z) dz =
/ F(2) dz DR V1D, )
c

3. IRFE—HRIR T 2 IERIBSRA| o MifRES LI IERIT, HAIM D2 T = 5,
Z DEMIE, Weierstrass DZERHBER L Jidn b, EREE TlE. (RTHHAZ
T2 EWVOD) AT 72D T, DUNTH#HT %,

~
EIE 2.14 (Weierstrass D ZERHEIE, ERIBHIIHDLEE—IRIGR I NIFIERIM S FT6E
QX C OFHIT. {fu}nen 1T Q ETERSNLERIBED 6228885, f:Q—-C &
T 20 {folnen 25 Q ETIAF—HRIC FITPCRT 2461, fIXIEAIT, $§XTOERK
kT LT

f®(2) = li_I>n f(2) (Q TILFE—E).
N J
A E9 S Q THEHRTH 2 Z L EHLNTH 5 (—RISEBLEIEA D L 75— FRIDCR IR

WFEHTDHE05),
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a€Q 3%, Diaje) CQU L3 e>0%Mb, EED 2 € D(aje) ZEFET %, Vn €N,
Vk € NU{0} iZxf LT, Cauchy OFEDLHD 5

(k) P k! fn(C) d
) f9(z) = AM o

2me —

Ek=0DHAEI. n—oo &T28E, FREDTHEENI |( —a| = L T—HRIKT 5, FEFE
di=e—|z—al EBLEd>0T, [(—a|=¢ ZHMITHEED CITHMHLT

[C—z>[C—a[—la—z[=c—]a—z[=d

iBDT, QNDay 7 MEE {CeC|¢(—a| =¢} ET. {f,} & fIT—RRICRT 3 Z
CWEFERELT

sup |22 TN L O = FOl =0 (n— o0).
I z (—z| 7 diq=
W Z 1T
iy L 1O 4

271 Jic—a=e (¢ — 2)"

BMESNE, ®ZIT fliE D(a;e) TIERITH b,
0 when) s = s [ A cepwe)
IS, i) = f0 BEFR—BRINRTH 5 T ¥ 2R T

796 - ) < 5 s O - £O1 [ A

K :=D(a;e/2) £ BE, 2€ K £ 3%, [( —a|l=¢c Zifi73THERED ( ITHLT

|C—Z|=|C—a+a—212|C—a|—|a—z|zg_§:g
THDHIHN1H . .
O e )
<\ =z ’ — < | - - 2Te.
|C |k+1 £ |¢—al=¢ |< — Z|k+1 €
Wz Iz

k+1
sup ()~ £ <4 (2) 2 swp 1£(0) = £u(O1 0 (0 ).

zeK [¢—a|=¢

zhE {7} MK TR T 2 2t 2 EHKT S, =
COEHEOZRY LT, ROEHMSEEN 2, AT THHORTWEHET, 0L bH 2
THLW,
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AR 2.15 (MAHDVWER) DT, f KRGS % CRBIEE {f,} OB {1} 5
g WIRB IR T 272513, fIZC T f =g LW EMHID 25, ERIBESNICOW
T, BRBZIDINE ST 2 L WO IREDRD DI, {f,} BHDLFEHINEELHIUIREL,
WIS ZETHB, RNET, IRTOBERDOEREMDILE RN EDENrNZ DT, IEH
WHERHREMEY W2 %, =

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

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

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

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

o0

fu(2) = Z U (2 — €)F

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

IR U TRADIL D 32D,

F(z) =Y A(z—0)" (2 € D(c;p)).
k=0

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

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

FO(2) =3 1W(2) (2 € D(c;p))
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MDD, THE

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

W2 Z DO Ay W FHEDICIFLEL T,

ZAk(z —o)f =

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

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

(]
$!
Z

: —~
)

~

—

N
|
)
~
bl
I
T

—

N
~—

k=0

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

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

o0

(2.4) f(2) ::§+Z% (€ C\Z)

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

—n

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

N > 2R %iiifz=§ N ZH 3 k.

2

erKmmeN:nzN)‘1_%

- n N2 2

2 2 2
LB R (Y
n 2

ZDn, z IZDOWT

2z

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

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

k=1
i 2
> oo

k=n+1

" 8R
SZ%.

k=n+1

(VneN:n>N)(VmeN:m>n)|S,(z) — Su(z)| =

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

o)

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

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

il 2.18 (cot DERFHEER) JTI

2 oo

- X e w2 (e )

n=—o00 n=1

MEENTVS, HUEHEIICHEY L (-1 253 7%)

 — 1 1 1 22
;+;(z—n+z+n>_;+222—n2

n=1

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

o0

f(2) ::l+2% (z€ C\Z)

n=1

FIERIBIET, 2 OERBIIIERIM ) TR TE %:

f'(z) = —; - :1 ((Z _1n)2 + (ij) (z € C\ 7).
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Riemann F#8 (1859 4F)
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C(Qm) = @T)!QWQm (m S N).

(x — +00). Gauss DT 7=,

82 IR OEROIE © ()Komf\ﬂwmnéx
9%l 21X Bak-Newman [13] §19.5.

43
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n=0 ’
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720
%03: BQk—l — 0 (k — 2,3, T ) T%éo :m&i

z  z2(ef+1)
JE+ 5 = 3=
DEBIETH 3 (A5 ICHERRIEE) Z &b 0h 5,
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o(z) :=mcotmz = TR
SIN T2

TEDDEE, o X CTHEHET, 2=n(ne€Z) % 1 MNOoMIZKEL, ZZTOEKIX1 T
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_OJX%/f dC ZEZ XS,

X C2RcHEMEAITHY, (=2 =k (k€ Z) PEBORIKT, MEIZVIND 1 TH
%, TNHDRITHIT 2B
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ZNET +oo, —00, 00 1F, lim KHNEHDTH o7z, ZHZEEL XS,

REAMDBE [ EEEBM f I >RUICR),acl, AcR T3,

lim f(z) = A UL (Ve>0) (36>0) (Vael) |z—a| <= |f(z)—A| <e.
lim f(x) = 400 L WUeER) (3>0) (Vael) |z—al <= f(z)>U.
Jlimf(a) =4 YU (Ve>0) BReR) (Vael) z>R=— |f(z)—A|<ec.

Ml 3. lim f(z) =400 iFES5WVHZEN?

T—+400

Bl 4. > 400 DD 5 —c0 T2 L7

REROTDITHERE L TH L oo IFEFBH TR,
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BEBEHOGZE [ 2EFEEK Q> C(QCcC),aeQ AeC T 5,

o

ef.

li_r}(llf(z):A (Ve>0) (F9>0) (Vz2€Q) |z—a|<d=|f(z) — Al <e.
Eﬁﬂ@z@)d& (WUER) (F6>0) (V2€Q) |z—a| <= |f(2) >U.
lim f(z)= A Y (ve>0) BReER) (Vz€Q) |2|>R=|f(z)—A| <=

Rl 5. le f(z)=0lFESIWVWS T en?

5l 3.1 EBEBDGA. .

lim —
x—0 I

EHET 2, lim — = too TR T EIZHET 5.

z—0

1 ) 1
lim — =+o00, lim — = —00
x—+0 2 x——0 o

DD LD, —T5. ERBEBDGE,

lim — =
z—0 2

MDD, m
R 6. ZH Y &,

[ 7. li_)m % =0 2Rt
B 3.2 (H5PLEFLLEEROBRE DHER) XIS T 2 FEEBDMIR & O 7@ T
BysZ,

PUR, R R, EREE e F L OREERO T, FICKH SR WIRD . ZROHARNS 2 %2
WG a3 EREE. « ZHWGEI3FEREBE T 5,

n € NWZXLT lim 2" =oco. (Cf. lim 2" = 400, lim 2" = 400 (n DMEHDE Z +, n

Z2—00 T—-+00 T——00

DERD L E )
;b—%mmﬁﬁ1uL®%ﬁﬁmﬁﬁfﬁm%ﬁﬁﬂ%amﬁbf\gnm@:ul

1 e . 1 g .
n e NIZxLT lin(l)z—n = oco. (Cf. n MERZ 5. limx— = +oo. n DA S,
zZ— x—0
1 1
lim — =400, lim — = —0c0 THEI0 5. llm— EFELRWV, )
x—+0 " z——0 " z—0 "
lim exp z I Z1FE LRV, (CEL lir}rn e’ = +o0, lim e’ =0.)

bHAA hmsmz =0. WZIZ lim

=oo. [AFEIZ lim cosz =0, lim tanz = oco. m

z—0 8in 2 z—m/2 z—m/2
ﬂﬁ@iﬂﬁ Logz IZDOWT, CI\I(HI ) Log z = oo, Cl\i(rn ) Logz = co. logz I3ZAMTH
z€ —00, 2SS —00,

z—>00 z—0

505, Relogz = log|z| (BAD log EFEEEE LTD log) DT, [logz| > log|z| (A
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D log 1FFEEEE LTD log). WRICHEIFFMIRELZLTH, &Y lim logz = oo,

Z—00

lim logz = oo.
zeC\{0}
z—0

HEC\{0} 22— 22 5 RICIIZMBIKT D 225, a € R DFEIX |2 = |2~ (BHZ
TR LTORE) THEH0 5.

(i) a>0 D&, lim 2% = oo, lim 2* = 0.

Z—00 270
z—0

(i) a <0 DEE, lim 2* =0, lim 2 = oo

zZ—r00
z—>O

CZREBVTHAHZRA IO ENTHIL3BED LRV, LA BHAOTE D725 0
POoND GIHETES) LR LTBINETH S, ZOHF=MEBIrOAKEE T
FTHRADZDLEWVIGFHEMT VWS, HRIIEZTBI AL (FAUIANRZ X TERSY) »
5, BORAKZ E SR o TEL Z2RBT2O0EE LW,

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

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

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

T—a
|

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

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

z—0 2

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

U] +1
1

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

Qﬁl’—‘

Zhux lim1 =0 XL TW5, =

z—0 2

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

SAE lim L =0 ARLTVA, m

z—00 2

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

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

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

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

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

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

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

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

= OQ.

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

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

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

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

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

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

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

WHOLERTHLIHKS.
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THHZEIZFEHLES, 22T

Zia_<zec\{—§}>

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

rBLr, f:C—CT, fle¥ghicinz, 72

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

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

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

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

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

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

T Ty T1 + 129

y= , Tty =
1—I3

T =

_1—I‘3’ 1—.%3.

8 ZoZrrifEhd Xk,

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

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

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

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

FIRRIC 29 = y(1 — 23) =

IN%E 23 ITOWTHRWT, 23 = 51— 23 =

2> +1
z2—Z 2 —i(z—73)
2 2241 |z2+1

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

©(N) =00

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

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

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

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

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

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

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

3.1.5 C ICitBZEA

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

ClZOoWVWTIE, EED R 21,20 OHEHE |21 — 2| ZHOWTHHEZER L. ZAUE R S
R" D ZrFEEDORH AT, BRTWE2DTO2heTWeEbs, BEGEDZ DT
F 2 FClE, BRSO AR RHICEDSZ 22 TC OMEEERLTVS, Y
TZNZEHAL X5 (£ WO BEHENRHAPHRETZ 2 X512 oTIEL W),

61



C DB a TN LT (AT a DEAEHEREMENS Z 21272 2) £EKE U, ZRRTE
D5

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

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

Ula;r) =D(a;r) ={z€C||z—a| <r} (ZHEBRUZEHD ).
(b) a =00 DHE
Ula;r) == U, :== {2 € C||2] > r} U {oc}
(Ioo] = +00 L BBLT, U, @2t # U, = {2 €C \ r< s < +oof ¥HETL )

KEDICRZH, 20 U, ZHWT, XD X512 C OBIES. SHIOIR (MFR), BI%o

T ERT o

KE% 3.6 (C DREIES. SFDIR. BBOELM) (a) Q c C 28 C BEES < (Vo e\
Q) (AU eU,) U C Q.

(b) C WD EF {2, nen 2% a € C IR E (VU € U4,) AN € N) (vn € N: n > N)
zn €U.

©)QCcC fQ—-CacQrFarE fhaTHEEY VW el AU eU,)

fUnNQ)cVv.

J
/%t%t@cw%/ﬁttmf&iﬁ ~
FOERL RSP TL T 570, HHEOROYICHBZHE>TERHELELTH 5,

(a) QC C 5 C OBEE Y Vae Q) (Ie > 0) D(a;e) C Q.

(b) C D EF {2 nen 78 a € CICHE (Ve > 0) BN € N) (Vn € N: n > N)
zn € D(a;¢).
(Bl |2, —a|<e &ELE A%, 2, € D(a;e) LHEHZTH 5, )

QCC f:Q>CaecQbFaex, f7a TS Ve>0 (35> 0)
f(D(a;0) N Q) C D(f(a);e).
Tl Ve |z—a|l <) |f(z) = fla)| <e DEIEL A%, f(D(a;0)NQ) C

fla)e) L HEHZTH 5, )
NS J

CDEITERTH L. IR DD,
o FHEAZRDNHI LT 3,
16(1) § ¥ C IIHES, (i) “o0BEAOIBEIIHES, (i) HESD SR ZEAE {Usher OADE

U Ux 3psEA.
AEA

()

-
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e QCC DEAEF. QOMNCOMESTHZILr COBESTHZ L IZFAMETH 3.

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

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

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

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

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

1215)1 f(z) =00

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

(3.2) d(z.7) = [lp™(2) — o).

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

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

VL) 1+ [P

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

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

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

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

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

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

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

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

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

3.2 HERER TOEZ

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

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

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

sy =1 () ©<lul<p

B, 013 g DIMVIRREE R D, 20D g 2HioT, f OIMVFERM co D%
T 5,

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

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

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

J
(P A {2 € C | |2] > R} DT LB R < |2] < 400 ERT LD 3, {26@‘ 2] >R}:
{z€C||z2|>R}U{oc} IF R<|z| < +0 EFRTF, )

a N
8 3.10 (co DEH DD Laurent BEAL TNICEDIKMIIBRESDRE) co D [ D
MVRERE T E (ERICELST) HD Re (0,400) BIFELT fIE R<|2] <
TIERITH 2 DT, 2 {a,}nez D—EINSIFEL T

(3.3) f(z) = Z%MﬁzanZ" (R < |2| < +00)
n=1 n=1

DAL D D, FEik
(3.4) _ b f(©)

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

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

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

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

FiZ0<r<1/R ZWilTHEED r LT

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

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

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

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

[e9]

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

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

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

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

zZ—00

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

z—r00

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

z—»00

L72WY)
J

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

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

5, M

Bl 3.13 f(2) % . 2= oo ZIERIE (REFMASEL) £ T2, HE

o) = £ () = =w

1
w

biw:O%E%ﬁKﬁO#%oZﬁdhmlﬁﬂﬂﬁ@®@@!)#6%%%#Tﬁéol

z—0 Z

Bl 3.14 f(2) =z &, 2z =00 ZHHICFFD, FEER.

sy =1 (5) =+

Fw=0ZMcEO25, 2T limz=c0 HDHLNTH S, =

Z—00

- 88: c € C TD Laurent B, BRI ~

c € C PEZRBEH f OMIFES (isolated singularity) TH 5 &1, (e > 0) f

B{zeC|0<|z—c|<e} ZERBICEA., ZITIERAITHEZZWVI, DL E,
B3 {aytnez € CF B—ERNTFELT

[e.9]

o] a,
(WFEEW—W+Z§:¥akpﬂKq
n=0 n=1
COHEHEOE . f D ci2BIF B (c DFEDL YD) Laurent ${E. Z 0tk %
Ze% f % clZBWT Laurent BT 5. W9,
f OIMFFERS c DT D 3 DI ETE 5,

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

(a) (Fe; € (0,e)) fIX0<|z—c|<e THRTH S,
w)%g@nicmf@@%%oﬁﬁiggma:%%

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

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

z—cC

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

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

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

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

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

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

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

1 a a
P(—)Z—%+“~Fi+am ap # 0
w w w

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

(Hantnzo) f(z) = Zanz” (2 €C).

n=0

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

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

n=1

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

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

f(2) 2}%z+§: (R < |2| < +00).
n=0

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

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

(3.5) 5 / f(2) dz = —a_1 = Res(f;00)

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

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

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

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

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

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

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

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

I s BIERE BT 5efir Th b
T E.

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

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

Res f(z) dz = Reg —

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

nel

—a_1q = —1 ZLT%EL\O |

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

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

1+ 7i 1—/Ti
= , 8= 9

(+) f(z) =

1+ 7 LB,

ZOFEMEK O C A ToMmix THb, a:

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

EHERD 2RV,

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

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

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

9-7 76 —9
o B I6;

A=o— o B=g—o

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

AL 2 B (B)
222+Z+9+;§<%> +;§(;)

o n—1
222+z+9+AZa 6

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

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

9—-Ta+78-9

i—a = —T.

Res(f;00) = —(A+ B) = —

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

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

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

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

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

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

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

4.1 FIEBROIBD DD R

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

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

Jelibam 2 AR E VW TB L &,

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

ﬂ@:gg,<p@¢m@ugmm%a@$%ﬁ%@ﬁ>

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

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

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

n=1

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

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

o
= E anz"

n=1

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

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

Z—00 ZN

DD LD L EZBERZITTD %, R

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

n=1

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

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

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

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

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

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

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

AR EARO—EN Ho DB OVTIE, RD XS WKEAFZANDZ Ve B s, T
BOEHKX f(2) BEALBNIL & HEFIH (H-oTWVWBIETROTI ZTIIEMT 20, b
LHIB R TGEEEZBbALEE L TRIATES L5112 L'C% SREDIH 5) ITHDWTEE
HI22, RO () DIVICEETE T, ZOMRE f(2) DD DB WS, FHHEFIEE
LT, T2 O IcERZEDbE S L, %@ﬁ@#@%hfh%ptkﬁéo
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~ MRIGHEHR O R N
EEOHMR f(2) IS8 LT,

(HATET“U{O}XH{%JQLM(HT6TNU{O}XH{%}LJXH{W%}}JXE{QM}lgggj

S.t.

o -

=Y w303 s GeC\ o), N=0FEEan#0, ajm, £0
j=1 k=1 J

\_ Y,
ZITHEZERL TS {a,}, 1, {¢;}, {m;}, {a;1} K& U PRRTERTO—BEEDLD
5, TDZEBZFDHHDOT A T4 7 —FEIZEHL X 5,
ZHADBREO—EMHITERLLRI > TWETHAH, THOE,

N N
Zanzn = anz" (z€C) = (ap,ai1,...,an) = (bo,b1,...,bn).
n=0 n=0

COHEFIIOL LD TR H 25, T ZTREMREHAWE S, £3. IREOXEZBIHL %

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

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

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

(ii) ¢ # ¢ THHUI,

z—c!

lim, > - fkc)k =G Cfc)k (RRHIR).
k=1

2D (i), (i) Z20HEFEEHWS &, ZHAETLNDOEHTITOWTS B2 EI N5,



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

224321

f@”:(z—n%z+m'

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

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

Res(f;—2) = lim (2 +2)f(2) = lim =

1.
z——2 z——2 (Z — 1)2 (—3)2 9

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

bo R— N

DR LTWE, ZNLLEZIC

z4+32—1_1—|—3—1_

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

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

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



WHEET L

ao+(a1—1)z+Zanz”—>0 (z = 00).

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

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

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

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

4.2 FEBEHOBH

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

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

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

211 |z|=R

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

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

N

ZRes(f; ¢;j) + Res(f;00) = 0.

j=1

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

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

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

f(z) =

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

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

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

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

1
z

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

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

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

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

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

SEBH  f D co DFEH DD Laurent EH%Z

LIoLE,

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

n=—oo n=—oo

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

W Z1Z
Res(f;00) = —a_; = —Am

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

z—C

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

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

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

4.3 BIEREHK

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

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

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

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

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

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

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

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

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

B, HHLMNIZ
g(w

lim f(2)

z—r0o0

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

RIXME 4.10 OWDAL D 3D,

[ﬁ%4il@fﬁ@ﬂ@%ﬁ@ﬁ@%ﬁf%éo j

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

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

n—oo

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

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

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

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

{zeC||z—¢ <R} TREHETRVIEEZWVD,

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

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

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

TH2E57 weCRFEETILELTCHEA 2 DOTH 5,

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

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

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

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

IR, —ICES b w= 22 OFORTEE S C 25 C DEBRTH 3,

cz+d
e . N
E&E 5.1 ad —bc# 0 /=3 a, b, ¢, d ZFHWT
(i) (c # 0 DFH)
00 (z=—d/c)
a
)= e BT

az +
cz+d (Z#—d/C,OO)

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

cz+d

TEDBND ¢: C— C % 1 RDMEH: (linear fractional transformation) & 2\
Mboébius Z# (Mobius transformation) & FEX,

J
0o TOfESR, —d/c TOMEIX, MR LTERINTVWEEEZLDPHEZILT,
WP NF =y 7 ~
d ad ad — bc o
(a)c;«éO@?:%oz—)—z@Z%cz+d—>0,az+b—>—?+b:— . # 0 12{E
JIEIL'i\LT\
. azx+b . az+b . a+b/z a
M e~ 0T I g T M s T T )
(b) c=0DEE, ad—bc£0 THEP 5. a,d#0, @Z&Z%#OT“%%#B
_ a b
llﬁ% (Ez—l—a)—oo—gp(oo).
N J

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

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

_ _ 2
EDEnarh, )= 2T paig o) o) = ET0 b (d =)

(cz+d) T cz+d d cz+d B

5mm%oﬁurﬁenéw@:%_lfm‘“@mfn#%ﬁﬁo

c cz+
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5.2 &

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

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

lim (2) = o(z0)
z ZO
Z—>Zo

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

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

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

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

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

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

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

2€C, rz+5#0,cop(2)+d#0 & T DL E,

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

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

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

VeeQ f(z)=g(z)

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

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

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

WZIT a1 = (p4) . m

{%54E%@1ﬁﬁﬁ§ﬁ¢%i+@@é$%6%%o j

iEFR WEBRBEFET 2056, =

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

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

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

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

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

BIRRPDDARE 0 DEFEER L.

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

z 1-240

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

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

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

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

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

54 C ®OH

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

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

[ﬁ%aeﬁ%@1ﬁﬁﬁ§ﬁ@\E%@@@H%@@ngﬁo j

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

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

a+ Bw + fw + cww = 0.

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

ww &2 T

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

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

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

B 5.7 (HEfEH)

5.5 EEDHERELS3RZAEEDOHRLS3RAICET

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

K%ﬁt? 1 RO R @ DI—EINTFET %o

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

B = oo DA

v = oo DFHIE

a =00 DEGEIE

ETAUTRW,

(—EM) 01, o2 DI, B,y ZZNTN 1,0, 0 IZIDFT I RBEH L THL, o=
w0t &, o(1) = 1, 9(0) = 0, p(oo) = oo Ziili7zF o p(oo) = o0 D, Ja,b € C s.t.
e(z)=az+b(2€C). p(0)=0&D b=0. p(1)=1ZHWVWTa=1. ZHO25 p=id. B
AT o1 = py. W

R4 5.9 C OMHEREL3 3 M a, 8,7 ITHLT,

(51) (Z,Oz,ﬂ,v) =



EBE. 2, a, 8, v DIFARMLE (cross ratio) & ML,

HE o, B,y BENEN 1,0, 0 ITEFT 1 RGEEH UK S - DB TDH 5,

1 RBELNT, AN ZE IV, 3205, EED 1 R9BER f 1T T

(z,0,8,7) = (f(2), f(a), £(B), f(7))
MDD, EBR. f(), f(B), f(7) ZZNEFNL, 0, 0 WCET 1 R9BEHE p b T3
p(w) = (w, f(a), f(8), f(7)) (weC).
voflda, B,y ZENEN 1,0, 00 KCET 1 ROBETH 205
p(f(2)) =¢o f(z) = (z.0,8,7) (z€C).
Wz R
(f(2), f(a), f(B), f(7) = (2,0, B,7) (2€C)m

4 N N N
%510 o, 8,7cCEZHRELZ3RE TS, Fh. o, 0,7/ eC dbHELDZIFRET S,

DL E,

pla)=da, oB)=F, oK)=y
k%ﬁt? 1 KB o DTEIET 5,

J
AEEA A 5.8 D 1 RDBEME pogy ERTZLIIL T, 0= g, 0 pagy EBLEL ¢
BN 2T 1R BETDH S, n

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

a—vy z—p
gDa?BfY(Z):a_/B‘Z_,y

THEIHN5H,
1-3 2—-2 2(2—-2) 2z—-4

“1-2 --3 z2—3 z2—3"
2—1 z—3 z—3 —z+3

901,2,3(2)

Sy e e popuy s e

ChbE5E BN, 2heh (f :i) (‘11 _31> THB, KB | RIMER o &,

Y = (,Oié’l 0 Y123 125 %o :h&if?ﬁ”

13\ 2 -4\ 1 1 -3\ (2 -4\ 1(5 —13
1 -1 1 -3) (-0)(-1)—-3-1\-1 -1/ \1 =3) 2\3 —7

TEHEZ 603 1 ROBZEHT,

p(z) =



5.6 C OMICEY 38EGOEE

@WEE5.11 C % C OMEAIIER. D % C 2ERL ¥ 258 (MONE or 446 or 2
). f 2 IROBERL T2 %, (D)3 f(C) ZBRL T 2HEMTH 5, X517 2
2 C bE D REFICRAAZICEH L E, f(2)1F f(C) L% f(D) 2EFICRZAEIC
<,

S f DFEMHBBRTH 2 e h 6. FROFTFERED IO, ...

4 - N N N
EE 5.12 (COMICETRHREONME) C X C OHTHD, P,PPeC 35,

PP 2BCOMHCIKELTEWMIEBROMEICDD LI, P2 P HHC OFL O
ZHRE T2 1AROFEREICH ST, Lrd OP-OP = (HC DFEF)? B DHIIDZ
WS, HOHILYE co EIZZDOMICEL THEBDOMNEIZH 5 & AT,

P, P’ NERR C 1B L THWIHBONMBEICH S L1, P & P 5 C 1B L TH#HEDAL

\Em%%:t%mio

J
ceClr>00520nlXx, 2008FM 2, 2 D c ZHBRE T 5 1 ARKDFEREIC
HYH, D |z—c||d — | =r? BT DITIE

(z—c)(z —¢) =1r?

Ziiile 3 e PR ETITTH 5,

8 5.13 (1 ROBEHROFEKOEIE) C 13 C DM, P & P i3 C KB LTHWCHER
ONEICH 2 28, fFIRLIRGBERE T &, f(P) & f(P) X f(C) KBALTHWCZ
FGOMEICDH %,

BEER  f DSATREN Ty: 2 2+ d, HEK - Hi@/D - [BlEE M, 2+ az O & ZIFIAS DD 37
Do TS5 ICED, ORI R: 2~ 1 D ZWIRD LD L 2HEIDIUIRV, ... =

iR 5.14 (1 ROYEHIIIEAMLEZZEZ BV) (EEO—ROBER f . HER 2 35
a, B,yeC LT

(z,a,8,7) = (f(2), f(a), f(B), f(7))
i RIRVAON

SRR f(), f(B), f(7) & 1,0, 00 CEFT 1 RGBEEE o T 5L,
p(w) = (w, f(a), f(B), f(7)) (weC).
pofl¥a,B,7% 1,0, 00 ICEFT I RGEERTHED 5,
P(f(2)) = ¢o f(z) = (2,0,8,7) (2€C).
Wz Iz ~
(f(2), f(@), £(8),97) = (z,0,8,7) (:€C)m
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5.7 1XDEERICSE 3 EHDEIREIEK

%T “HEROEHRBE TOWTERT BH, T TS, PR o BREA 1
RABEHTHEZ BN E 2T,

ey 1 RGEERZ XD ~ROEMOFGEREBE BT 2D MR e2d (2hico
W HEfEH),

4 N
e 5.15 (BAUMBZEMUMBICET 1 ROBEHR) 20 D, ecC g|=1LT2LZ

Z — 20

(5.2) Pl2) = e —
TERIND 1 RBEW 0 3. o(Dy) = Dy Z2iilz7,

3%6: 1 ﬁﬁﬁ%ﬁg (%2 iﬁ gD(Dl) = D1 %?ﬁf:j—fig({i\ 265 2o € Dl, € € C, |€’ =1 7\773\
\T?ft LT, olX (5.2) i/ 3,

)
#%T, ZomEXD bRV, @M 6.10 ZAHT 5,
fiEx 1 OHET %,
a N
fiRE 5.16 20 €C, |2 <1,2€eC T ELZ
2] <1e 220 <1,
1 -2z
2] =1 [ 22| =1,
1—2pz2
P >1e |2 >
1—2p2
\_ J
FIERA
I —z_oz|2 — |z — zo|2 =(1—%2)(1 —Z2) — (2 — 20) (2 — 20)
=(1—%2)(1 — 202) — (2 — 20) (Z — Z0)
=1-2Re (%2) + |20 |2]* = (]2]* — 2Re(2%5) + |20/?)
= (1= 2" + lzol* (2" = 1)
= (1= =) (1 = |=])
THHDH
>0 <1
2 — 2 2 ’Z . 20’2 B |1 _Z—OZ‘Q - ’Z - ZO’Q B (1 . ’2’2) (1 _ ‘20’2) 2 (|Z| - )
i T T 11— %2 - 11— %2 =0 (= =
0 0 0 <0 (Jz] >1).

A 5.15 DFE (X (5.2) TERINS 025D 5 Dy ANDOMIERIERTH 5 Z &) 1 REH

Z— 20

o(z) = e1 =
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IZOWT, 516 025 (D)) = Dy D300 5 (|2l < 1= |p(z)] <1 &b o(Dy) C D;. ¥
o) <1l=zl <1 iF |Jw <1=|pHw)| <1 ZEBKTZDT. ¢ (D) C D). ®ZIZ
Dy C p(Dy). ®ZIZ (D) = Dy)o ®ZIT @ X Dy 205 Dy NOWIERIESRTH %,

(I RZH o DI BT, Dy 226 Dy NOMIEAIERTH 2 HDIE (5.2) KIR6N5 Z &) 12X
B p: Dy — Dy BWERIE T2, 5 2 € Dy DFEL T, o(z) = 0. HEDFHED
& BRI 2] = 1 IZBIL T 2 LBHROMBICB S ~ OIRIE 0o THB. WAL, BBE

20
B C BEIELT,

. zZ— 20 _ zZ — 20
gp(z)—CZ_l/Z_O— C’ZOI_Z_OZ.
512—020 t£<k
(2)282—20
14 1—7%2

FE 516 205

|2l <1 & [o(2)] < el
2l =1 & [o(2)] = [e],
2l > 1= |p(2)] > el

DRI, o 23 Dy D25 Dy NOMIERIBRTHEZ e nb, gl =1. @RI ¢ iF (5.2) DIFIC
Rz, m

ZDFEHHTIE, |e] = 1 ZEL DICHE5.16 ZRW225, i 5.16 = TIHEHT 2 DIZXRD
EOBRFEDDH D, (LAR-TIFETB2LAHEZ LTV A MHELIDT, 253 %A
71 WO ERTRY, )

¢: C — CIEFMEEB/BRTHY, o(D)) = D, THZ05, BRIFERICS552, Thbb
2l =1DEE, [p(z)|=1. 1=z =22 THIhbH =1 DL Z

11 —Zoz| = |T—Z0z| = |1 — 20| = |1 — 20/2| = |2] - |1 — 20/ 2] = |2(1 — 20/2)| = |2 — 2|

zZ— 20

THBDS — 1 WA p(z)| =1 THBEDIT, |¢| = 1.

— Z0%

(ﬁ%ﬁ 5.17 Fifi RU {co} ZHITHHIZS DT 1 RpBEHII... ]

AEFR (HEfEH)
H:={z€C|Imz>0} Z EFFm& X,

g 5.18 ¥ FHZHTHEHD LICET 1 RoBELUX
_az—i—b

— d—bc=1.
v cz+d’ “ ¢

sEBA  (YEfR)
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5l 5.19 (Cayley Zi#2)

zZ—1

Z+1

TERIND | ROBEH o % Cayley B LR, ZHUd H OFAEBRTH 5, IO
b p(H) = Dy 3D 1D, B

p(2) =

2+ =z =i =(z+)(z+9) - (z—)(z—10) = (z+9)(Z—1) — (2 =) (Z+1)
=2 +iZ—2) - 1— (|2 +i(z—2) - 1)
=2i(Z—2) =2i(—2yi) =4y =4Im z
THH00 (L y=Imz TH3)

zZ—1
z4+1

2 .12 12
|z 414" — |z — i Im z
- lp)P =1 |2 = -

|z + 4| |z + 4>

Imz>0< |p(2)] <1,
Imz=0<%< |p(2)] =1,
Imz <0< |p(2) > 1.

ZOp e o(H) = D;.
0 I35 R (H O5E5) ZBAFE (BAHBOESR) {2 € C| |2| = 1} (D, OEER) IZET,
Hilbert ZERNCHIF % HOHRERHR L unitary 222 23, Cayley 21T 1 XF 1 ITH)IET 5
EWVWOHHBREENDHL, =

M 5.20 FETH H = {- € C|Tmz > 0} ZHAARICS 55 RSB

©(2) :az_g, la] =1, Impg > 0.
o —

sEBA  (YEfR)

6 FAERK

ZOfiZ@EL T, HEFANDREAZHOLE T2 8AME D0;1) 232D T, D, &
ELZrwes s,
Dy :=D(0;1)={z€C| |z < 1}.

U, V2CORES, p: U—V &35 %, o BWER (biholomorphic) TH % &%, ¢
MIERI»ORHET, o1V U S IEAITHZ2 2V,
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AR 6.1 (EEEWCOVWT) ZO0HDDFEBVIOVWTHLMRELTEL,

EEHLTE ., ZO#ETIE, EHIBE f DEATDHL1E, Wb IA f/ 40 2
75w, NERIFBAEN R SIXEFEMTHS ) WIS EMEIFHLTH %,

BHEFHOMES Q TERINIERIBI f: Q - COHESITH 2 & =, f IZBEE (univalent)
THEIEEIIeDHB, D E, LTHBRLLIIZ, fFIEFATHS, fOZEZ,. QD25
f(Q) NOEAE{LES Db, FALVISEREIHEFTHZ I EEETATHARL
WX THED, ZORMZLTVEEXEIHFNTHELIEZIRELTVWEDIITHS (b ko
EXFHEN), ZOHE. f:Q — f(Q) EWER] (biholomorphi) &5 Z&iZ/ik5 (f
DEFIELT, f& BB ERIEVWS ZETH D),

—77. f(Q) BERAIFR EEFEH O & S RERERE T H 2 5512, BT f1d 1Q oFEAFR)
X 10 OEBREAEL (mapping function) | , Q@ @ Riemann 4% (Riemann mapping) £\ 5 Z &
bHdH D, ARDIX Riemann mapping theorem 2EXFEICHBDTH A 5,

DFh, FABEBKL WS FE X, ERIDD /40 WL, BEEE . 28t E
TEENLDTEIIRDZDIEA DD ? ZOADBERBE LN THZ L, THFTHEIL
BEWV] EEDNTVE LIS TETHRAMLRAZIKL 2,

EAER LW BEEEKRZOT, B THESHBEEIHFI T ERTZHGI TS0, TIE
R0 Bigt |, TERIZ2DO2EE ), TRUEA O X5 ICEERI MBI NBZVWEEL T Z2HS X5
IR EZDITTWVWS,

(GBRE) EHBAREFHATW S, [ D ADPEATHZLWVWIEE. DI f O1IMOM
W1ORT D582 T (c Z2ZDME LT, f(c) =0 THE0H, cc€ A RoTWVWB,
C Ofb Yz C EESBEIRZZ S T20OHHEMCHARLS LAEWL, ), ELTHok, DV
WIEIERME D BEABZ TLE S D2 BEGERDOH WAL GO DIIRDPBPKRE,

6.1 ILC®HIC

FI2 6.2 (Riemann OEREE (Riemann mapping theorem), 1851 F) C ND{E
BEOHBEEHE D (# C) &, HAME D, & TEMIIEIND |, ThRbLEHG
©:D— Dy T, p & ot ONAPIERITH 2 DDVEIET 5,

DX, AN D I LUT, D »SHEAMABD X 57k TR fERAD
WBIERIER o 232 2 =, o &, I D OFABRD 2 WV IIEIREE » MR,

COEMIZERNCHOEETH 20, L¥EANCH, BB 2o TWATER D 0% A B4
Bond e EHARGENZEL. TOREZRIET 2 ZOEHIIEHEINTVWS (K5 TH5B).

B, FEEDOEE LAEVTOVRWT F R M 220V, ZEEEHEBOGEIC S FEDE
B (7272 UEBIEEAM MR TR OFERRIES 2 EHRH %,

AR 6.3 (EHBERIFIRSBVGEDOZFATKEIE) EAIBKTRWEEICS 1HEAH) 5
ST WD B,

[:Q—=C & 2 €Q, 2 Zil5EOLIRHIR Cy, Cp WL T, wy:= f(2), Co & C, DF
F(Co), f(C) ZIER L E, Cp & O, DIEFTAL f(Cy) & F(C)) DRTHDPELVWE Z, fl1T
2 CTHEAE VWS,
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FHIBANO B R THEATH 5720121, f DIERIT, f/#£0DBEDILDZ e DBRBETITTH S
ZEePHILNTVWS,

EH 6.4 (Carathéodry DEME) U 3 C ND Jordan fHIK. ¢: U — Dy IAEATE §
2% oD UANDIEE GT. ¢§: U — Dy BRMEBERTH 3 b DHBEET 5,

SERR  GEFHRE, BIMOSREZ DT TOEHZ B A H 5, Y DIEHNBEID T Z 2 e+
THbd, m

AR 6.5 (FH D, THBRELHEETHS) WiEAIZR f: U —» Q H 2 & =12, FoA
D f OFEMIER f: U = QB2 ERO5B0, U BT TR, &K QD Jordan FETH
2EDBMDENBNETH 5,

1

BIZIZU =D, Q=C\[-1L1], f: U = Q, f(z)zé(an%) (zeU), tToLE, [k

WIERITH 20, f % D 25 Q =C ~NOEMEGBICHIRT 2 Z 213 TE RV, #fR Lk
X, OU THHNZRZSRWDS (2| =11 [-1,1] KZEIKES), 20 f 1 Joukovski 244
YIEENZ B DT, TOWEIIEHLTH %, Joukovski ZHUIFEARR 2 BIET, 4 RIBHIC
BT %, ZOEARNBEEICOVWTIX, PRBEATOTH 20, HH 200 L WVWI XE%E
HE, =m

6.2 EB{I[M% D, OFEATER, Schwarz DR

ROEEZFHL X5,
Dy 2% Dy ~NOMIERI 2B o —&F 1

zZ— 20

(6.1) f(2) = &7 —
72720 g, 2 &, |e] =1, |20| < 1 7= TEHIBETH 5,

E9. (6.1) TED f A f: Dy — Dy BWERITH 3 2 2id. T TICHES.15 ZbRT
H2,

; N
8 6.6 ((6.1) TED [ IFBUABDFEATR) ccC,|c|=1, €D £ T2 E,

zZ — 20

f(z)=¢

1—72z

Bk,

2l <1 & [f(2)| <1,
lzl=1 & [f(»)|=1,
2l >1 < |f(2)]>1

AL DT, S f(D1) = Dy T flp,: Dy — Dy WEAITS 3,
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B £:C - C 1 ROBEHRTH 200, WERITHZ Z L IciEE T2, 27 &b
(1—20f*) (1= |2%)

11— z52|”

L= |f(2)]" =

DR DILD, 1— %> >0, [1—%2]> >0 TH2h 5. ELADFEIF 1 — |2|> OFFE L —K
35,

2zl <1=|f)| <1 &D f(D)C Dy |f(z)] <1=l|z] <1i& |Jw|<1l=|f1w)]<1
ZEKT 50T YD) C Dy. ®WZIZ Dy C f(Dy). WA f(D)=D;. m

BB OBSRBIENE. (6.1) DIE% Lz 1 R BEHUCR 2 Z L ZFEFHL X 5,

FDI=DIZEH%7 Schwarz DffiEXFHE T 5.

R 6.7 (Hemann Schwarz &13) Schwarz (Karl Hermann Amandus Schwarz, 1843/1 /25~
1921/11/30) 1352 K OBERICARTER L TW5, KEREITBETRE WS ATRVD P,
WHW BREEARICES T 20 B2 i3 wd, s BHEHICR o Twa, WKL
ThHb, UNTHINT S Schwarz DAL D ., #ETHHI - T3 Cauchy-Schwarz DA
FF (Cauchy-chwarz inequality), Schwarz D3fRIE (Schwarz alternating method), Schwarz
0)152%9@ (Schwarz lantern), R 77 DNEFLEUTEIF % Schwarz OER (f 23 C? iz 51X
o7 = Of )\ ZATEHERO BEALBIBUI DWW T D Schwarz-Christoffel mapping, Schwaraz
Or;0x;  Ox;0x;
DEBRDFEI (Schwarz reflection principle) R E R E, EI VI ADHID 72K 72> T %, =

~

-
72 6.8 (Schwarz DRE) f: D; — C IXIEHIT
(Vze Dy)|f(z)l <1, [f(0)=0

27z 372 513,
(Vze D) [f(z) <], |F(0)] <1

MDD, EHIZ
(*) (Bz1:0< |zl <D |f(z)l=[a]) VvV [f(0O)=1

DI D LR B IR,

L (FeeC:le|=1)(Vz€ Dy) f(z) =cz. )

COaEZAEAT 572012, EAIBSR O RAMEFFEARNEICZ 2, ( BB TR
ADIETTH20) mDizd, HELTBZ S,
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a N
& 6.9 (ERIRAMORAMEREIE (the maximum modulus principle)) Q & C O
:bjj\ g: Q — (C ciIEE\IJ\ ZO E Q,

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

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

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

)

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

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

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

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

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

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

2z—0 z2—0

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

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

(Je e C)(Vz € D) ¢g(z) =c.

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

z€D1

94



el 6.10 (BUMBOFAEROKH-MIT) f: D1 — Dy BIUERITHIUL

(FeeC:le|=1)(F20 € D1)(Vz€ Dy) f(z2)=¢ © —io :
1—2pz

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

Z— 20

F(z) = f(¢7(2))

Bl Lk, @: Dy — D, & f: Dy — Dy DWIERITH B Z e o, F: Dy — Dy H MIEHIT
Hb, €L T
F(0) = f(¢7'(0)) = f(z0) = 0.
|F(2)] <1 (z€ D;) &b Schwarz Offi@EAN#EH T =T,

[F(z)| < 2] (2 € D).
—J7 FY(D1) =D, TH 275, &Y Schwarz OFi@EEH T =T,
|[F ' (w)| < lw| (w € Dy).

AU
2l <[F()] (2 € D)

PREKET 5, ©ZIZ
|[F(2)] = 2] (2 € D).

B Schwarz DI L o T (R LGER T2 512) OFTZHWS).
(FZeeC:le|=1)(Vze€ Dy) F(z)=c¢=.

F:fo(p_l \/636675)6\

Z— 20

1—2%yz

6.3 RNERNLEHOEFEHER

Dy :={ze€C|l|z| <1}, H:={2€C|Imz>0} &F 3,

6.3.1 mAICELH
o D, 75 Dy NOWIERIEIZ

zZ— 20

w=e (e€C, |e| =1, 2 € C, |2] < 1).

1—2pz
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o H 75 H ~NOMIFRIBRIZ

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

o H 75 Dy ~NDOIUEHIE BRI

zZ— 20

w=c¢e (e€C, le| =1, z € H).

Z—7Zy

o Cassini DR Q = {(z,y); [(x + 1)* +*] [(e — 1)* +4?] <a'} (a> 1) 5 Dy ~OD
BUE RIS

w= f(z)= N —
Vit =1+ 22
(f(0) =0, f'(0) > 0) ZDMEHZ
1 V CL4 — 1w
=) = e

6.3.2 IEBAER: Jordan EIHOEAER

C N® Jordan PARER O BT A FEEIIE Jordan HHIK & FHIN 5,

C D C L3574 2R O BEFETEm Q 1T LT, Q 225 Dy NORUERIZREBRFET
% (Riemann OEBREH),

Q ZEED Jordan fEEE T2 E, QX C 2IZERZHHEGEHEETH 2006, Q056 D,
NOBIEARFAG [ DFEETS %,

EHIT, FIX Q25 D NOFRMEEBRICHEERE N S (Osgood-Carathéodory DIEER),

20 € Q ZEEICHLD .

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

EWVWIHENERTE fIE—ENCESE %, D&M E IERLSEA L ISR,

6.3.3 Hfif34g
BN T O BRBEIRIC OV TR, T TR L TH 2 (A 5.15, il 6.10),
D, 708 D) NOWERIREB/RO—HHFIE

722U Ja|l <1, |e] = 1.
IERH SR
f(20) =0, f(2)>0
iR &

a=2zy, =1

CEFED, TOLE




6.3.4 LEH¥Fm|

H:={2€C|Imz >0}

% LETH LR,
1 RIT A
zZ—1
(6.2 1) =05

1% Cayley ZHa L FFIN 5,

\_/

\_/

- lfR=1- 20 () —1 - e

zZ+1 zZ+1 (z+4)(z+i
C(EH)E-) - (2—0)(2+i)  zZ4iZ—iz—0 — (22— 2+ iz — 1P)
- 2 +l” - 2+ l”
~2i(z—2) 4Imz
IR RN

THEDH
Imz>0 < |f(2)] <1,
Imz=0 <« |f(2)|=1,
Imz<0 < |f(2)]>1
INho,
f(H) = D(0;1),

fR)={z€C|[]=1nz#1}, f(RU{oo})={z€C||z[=1},
f{zeClImz<0})={2€C||z| > 1} U{oo}.
fEEFFEE H %2 D(0;1) @ LIESTHIERIESRTH 5, 2F D, Cayley U L FH D
BARBHELTH %, F#IT Cayley ZBHuUI S M2 AL M ENCE T,
RARTH BN, AXRZ PLVimT. HOHZEHFED “Cayley 22 23 unitary ZH#UT72 5.
WD AT AN EHE R E 2 RS

il 6.11 (1 0) =1, (O _1> =J eEL AT A= (a b) CEREBWTRL AL —-t]) =
0 1 1 0 c d
I+t EWVWSBEBRPEDIIDOE X, a, b, c,d %t DATHRE.
¥/t BER2ERZEH %, BER (Zj) =A (i) TEZZH (r,y) PEIWTTEBK
ek, hEKREX. (1977 EEHERFAEAGKEE) m
AR E D & _EEFEAORUE R 2 BAR D — X

az+b
1) = cz+d’

ad — be > 0.
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6.3.5 B&OYEITZELDXE
Dy 725 Dy NOXERIBHBIZ

zZ— 20
1—7%2’

COWEBRIFECHERZ L TWBRIZTTH I, MEIIC

(6.3) Veno(2) =€

|5| =1, |Zo| < 1.

FERE e =z ITEELT

Z— 20 __ —
wzel — W— W22 = EZ— €2y & w+520:(8+20w)z
— 20
W+ €z _w— (—ez)
z = = =
€ + Zow 1 — (—ezp)w
H 75 H ~NOMIERIEBIZ
b
(6.4) Pusedlz) = o abedER, ad—be> 0.
cz

COMEBEBRBHFE CIHEZ L TWBRIXTTH B, HEDIC

_ dw —b
Soa,llyc,d(w) =

—cw+a

-1
(<a b) _ d _b>, ZLTda—(=b)(—c)=ad —bc >0 XHFEZT 5, )

c d ad —bc \ —c a

H 7% Dy NOIIERIESRI1Z

(6.5) Yory(2) =222 Tmzy>0, |¢]=1.

Z— 20

M 2R3 7 DIRRMEDET R

Peso(20) =0, s (Zo) = 00, ey (00) =&, %@<2mﬂl—dm):ﬂ_

11— el
e
S N PN 2—Zg=cz—¢ez © (l—¢c)z=%—¢ex
Z— 20
Zo—ez  (1—8)(Z0—ez) Zo+ e 20— (ez0 +520)
~ z = — 3 — !
l—e¢ |1 —¢| 11— ¢l
20 — (€20 + €20
o Z:ZO+ZO (Z(; Zo)
[1— ¢l

98



Ve 2y DIFGIRIZ

WZy — €2

(66) ¢;;0 (w)

w— £

U D, 226 H NORIERIEBO—RIETH 5,
3T w=c D Yol OIS L (FEHIT Y .y(00) =€ 2 5),
H. FO50, FICEBOWANDRITINE 20 =i EB EHETREWEAS, 2W0WH Z e,

Z—1 _1 —iw — 1€ W+ €

)= — = —4 .
z24+1i Ve (W) w— ¢ w—¢

770571'(2) =€

o LfHBIICLZTNR 2o=ic=1(c=i DFBPRVDE?) 2 LT

z2—1 _ w4+ 1 14w
Vri(2) = ot Ui (w) = —i =

w—l_zl—w'

(20D’ Cayley ZHDIRAT, )
BOWANDD 2580 20 = Ri, R>0 2%

6.3.6 Cassini O#EH
a>0b>08F%, 2EmM (£a,0) 205 DFEEEDORED V¥ TH % OB D HEERZ

V(e —a)2+y2/(z+a)? +y2 = b2

Wi Tl

r* —2a%r? cos 20 + a* = b*.

KT a = b DBEE (124 12)° =202 (22 — 12) LR BDT. V2a BH7ZT a EBL L,
(2 + ) = a®(2® — )
b, Whbww3 lemniscate 12— T %,

o a>b720IX2 DDEAEKIT, a <bRHIE 1 DDEAIAKIT T, Cassini DFEAZ (Cassini
DINEAR, Cassini’s oval, oval of Cassini) & FHIN 5,

e a=0b7%5138 DFIE,

o V2a >b>a 72O FFHIIKRT. MADD 2 HEIEE s,

o b>2a 7% 5 FHAR T, (R B T,

2ERE (£1,0) 2L (ZHRETDa® 1 L) bEHCa bEZET L

((@+1)*+¢°) (2 = 1) +¢°) =a".

99



a=11E3VAZRT — T, a>17%513 Jordan FfFR T, BUEMSTE Q 2T, o < V2 12
HIE QEMADDBH, a> V2 251X QIFNERTH 5,
f(0) =0, f(0) >0 Zii7= 3 MEAEH f: Q — D(0;1) 1&

f(z) = %
Var —1+ 22
IHE z=+Va' — Li PRERATDH D (DIEFRE VI RED),
WHEAX
Vat —1w
T, 2T w=ta DPEFRETH 3,
6.3.7 Z%{\: Joukovski i
1
flz) =2+ 2
2| > 1% C\ [-2,2] KIERICEB/RT 3,
p>1 T BLE 2| =p DIgIE
2 2

x y _
Gt (o 1/p)

1 +1
w=—-z+-].

2 z
22— 2wz+1=0

z=w =+ Vw?—1.
z=w+vw+1lvw—1

EWIHFEMTH %,

6.3.8 R&EH 5
D(c;r) ={2€C||lz—¢/<r}, H:={2€C|Imz > 0}.

Ml 12. 0 <a<2r &35, Q:={ze€C|0<argz<a} & D0;1) ® LITFEMEBHRT 3
w=f(z) ZRD X, (FREIZ p. 121)

M 13. D(0;1)NH % D(0;1) WCHFEAEERT 5 w= f(z) ZKD X,
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M 14. Q:=D(0;1)N D(1;1) % D(0;1) WCFEABIRT 5 w= f(z) ZKD X,

M 15. RO EEZ BAHOMNEE {w e C | |w| > 1} ITFEAFBRT 2 w=f(z) KD X,
(1) {zeC|]z|<1}n{zeC||z-2| > 1}

(2) C\{z€C||z|=1, Imz >0}

B 16. p>0 2322 %, {z=a+iy|y?—4pr >0} & D(0;1) TFEABEBRT S w = f(2)
KD X,

Bl 17.a>0235 & {z=0+iy| 2> —y*—a* >0} Z D(0;1) ITFAEBRT 2 w=f(2)
ZRD X

2 2

. . T Y B4 L w27 ) >
Ml 18. c>1 35k %, {z =z+iyeC ‘ CESYRE + C_1/eP > 1} % B D AERIZ
FABBRTEw=f(z) ZRD X,

Bl 19. 0<a<p&ddZ, {ze€C||22-d? <p?’} & D0;1) THFEABBRTZ w=f(2)
KD X

2 2

TV 1} % D(0;1) WEAERTD w = f(z) &K

a? b2

B 20. 1o P {z:x+iy
D X,

6.4 FEHABROERZHSHOT

FAEBR (conformal mapping) £\ 95 L, BAEGRHICE 6T —RINCHWSEN S
SET, —ETWVIH ., ROZMBPORTALRZEZIRY, EWHFEHZH-TEBHRDOZ T
5,

(conformal transformation & HRZEH#) L dEREIN 2, THLHEF2RTIRSTRLfED
na ?ERMEEZPMUESNTVED ., BEGHOEFAFTREHIE > ER T DN S Z & h
HBE5TH%H, HARED 1FEMA), TP BRLATTTVR XS RHRDH %, £DHDH
TBERLS TR0, )

CHNEBEET L, #BGhEZRERDIFEATH S 21, EHITWE=22 25 /40 =i
I, WD Il b, EBE RDZ DD IO,

FIE 6.12 (A>3 7DOFE) Il D TERINIERTRVEREEE f(2) 2%, DI
BOWTIEANC 2 2 72 DRBE+755001%, D NOINWIESZIRNT D OFBET [ HEMA
BIRIZIRAZ 2 TH 5,

[?fi 6.13 HHLEREBDFAERTHIUI, RIZEABEETDH 5, j
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BRGROZETR Y a 7OEMICEN T 2 DIRHEEEZ» 6. FAEMSREIX, BRI 012
ZOILWIERIBIR O Z &, EFHHT 2 00 S LR,

E ZATEHEABBRDERIZ, EOWKHEBDPENTHL 2 2B02MEID 2, §5 LB
C IHEAE/R) Lo E, YIOVISERTH > TV E2EIEFEENIDEL WD ZITik 5,
TARNCIE, BEOEKRTIE TR 2 W BEEZH VW 2WE S REANT S, 25 TH
miien,

IEHIBAE BT CH UL, BB 0I5V e EINL, E VI FHRICHTFERETA
ETH5, HHRIERIBI D & & % BBEERISY (univalent function) LIERZ & HEAWH LT
B,

; N
il 6.14 (ZIEWYDFEIE) C NOTHETIAZ —RRINR 3 % HIERIEE o MR 25 & 2

\Eﬁ*ﬂ(“@ti T, MRS HIETDH 2, y

. ™
I 6.15 (EEBEE) Hib D CERSNLEAEE w = f() BB, wo = f(z0).
f'(z0) # 0 THIUR, 20 DTIV/NS KBNS U & wy DHI/NSRBHEG V 22125358
@MﬂiUﬁ%ﬂ/®L«®1ﬂ1§@T\%@ﬁg@gmﬂwﬁmﬁtﬁé°dwg:f@)

DD 70,

\_

[T'E“EE 6.16 (AERDERE) CRHTHVIEAIBIRIIFAES ZHESICERT 5,

f(D) ® EAOfHFERT, #EH -1 & f(D) TIERITH %,

J
%617@%%%@JDLTE%#O¥%&%Z’#ﬂ@%f@ﬁﬁ%ﬁfﬁiD#%}
%

ZOMZ, BEOEKPIEBEALEE > TR TRELIEY (BEGHIEHL 25 H
),

7 1ERIEEN 5% B 1ERE

FFTIEHTHDOX L LTEET %, RETHHT S Ik o726, AW AN—T g
> EED,

7.1 #E{&: Ascoli-Arzelra OFEIE

FH4 7% Ascoli-Arzelra OEM Z AT %,

Ascoli-Arzela DEMIX, EMD TR OWIHMERED M DFEZRIES 5 Peano OEHD
FERHP. Schauder D AELEFOFFICH WS N S, BITFICE o T, DEARAIRZEHT
H b,
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4 M
EIE 7.1 (Ascoli-Arzela OFER (1 Rw/N—23>)) FAXE [0,1] EOEE(EHE KRR
2K C([0,1);R) OFHEE F . RO (i), (i) 2L T0W5 &3 5,

(i) (—kRAESME) M eR) (Vf e F) (Vx €[0,1]) |f(z)| < M.

(i) (—HRRFEIFREEFE) (Ve > 0) (36 > 0) (Vf € F) (Yo, 20 € [0,1]: |71 — 29| < 9)
|fz1) = fla2)| <e.

ZDrE, FNDEEDI {f}, o LT, [0,1] TRRINK T 2D { fo, ey D3TF
KET%O

J
GEEE [0, NQ EIFIHEATH 205, {r, |ne N} ERTZe2HK 5,
B {mon}, ey & Mo =n (n € N) TED 2,
{Fron(r)}, oy BEFBIICTH 205, {mon},cny PEDI {mint,cn T { i ()}, n

DR T 2 & DA S

{fon,(r2)}, o BERBHITH B2 6. {mi,}
DR T 2 S DA S

DURRBRIC LT k= 3,4, WU T, {mu—in}, ey OFBDFN {mun}, o T { Frn (7))
DR T 2 & DA S

{ s Foon & Ut ey OEFDFIT, AEED k€ NITH LT, {fn,, (1)}, BICRT 5,
EED e >0 LT, & Gi) D6>0%2MWb, THORERMNeN ZHS L,

neN DER T4 {man},en Cs {me’"(m)}"eN

neN

min |z —7r;| <0
1<G<N

NI AIRVASR
je{l, o \NYWHUT {fu,,(r))}, o BRI TH 225, IN' € Nsit.

p7q Z N/ - |fmp,p(rj) _fmq,q(r.])} < (] = 172?.” 7N)

Vo € [0,1] MU T, |z —ry] <0 Zi/zT j ZHRUI,
|fmp,p(x) - fmq,q(£)‘ S ‘fmp,p(x) - fmp,p(rj)‘ + ’fmp,p(rj) - fmq,qoqj){ + |fmq,q(rj) - fmq,q(x)’

<8+€+€_€
-3 3 3 =

W 2T ng = mpy ETIUIRV, =
FERBZ R OFFEBIC U THREBRICKIZT 2 (G - /M [10] 1I2i& C oFRuEEcfiib
NTWiz),

rLoEHO—Rtr*E 2 %,

BB OERBZ, R" a7 VES K ITLTHRH IO L IXIEEHATH 305, £
Boayoy MEREZER X 1L THED LD, U, ZHE/RZ S5 (Banach ZERNICEZ HL 5
B L THR D LD Z e AVRE 200, UNTIXSFEEE, HEBUEREKE T 5).

a7 bEEEEZERE X _EOBEEEUE (F 721358 SR o 2K E C(X) T 5, EF
OO 2 H T —1%

Wl M

(f +9)(x) = fz) + g(x),
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(AS)(x) = Af(x)

CERKIE S/ v
171} := max|f(z)]

DdH & T C(X) IZ Banach ZEfij & 72 %,
C(X) IZFEREZEH OME Z O DT TH 555, IRIZWDW 32 —HRICGRTHH., AFIIWD
W2 —HRERTHS I LICEEL XS, —/7TC, FREEGMX, BRI OFETRER W,

-

TEI2 7.2 (Ascoli-Arzela DFE) X ko> 827 MEEEZEHE, O(X) & X EOEEKIE

BRI D & 72 5 Banach 22, {fo}neny & C(X) NOREANE T 5, {f.} DEHR

(i.e., sup || full < 00) 22D —AREIFEELHEHE (e. (Ve > 0) (35 > 0) (Vn € N) (Va,y € X:
neN

d(z,y) < 0) |fa(®) = fuly)] < &) BBIX. (—H) T 2EDF] { [, bren DFET 5,

COEMIZ, EMT1 EFEMICEFATX 3, X OFZ B 0EENREN IR A M, &
WZOWTIE, ROMEE REIZE W,

fHRE 7.3 a2 %7 MEEEEZEW] X W ER[TH B, Tihbb X OREESSES ST, X T

P27 6 ODPIREIET B,

BEBA 2 € X, r >0 WXL T B(z;r) Z X WZBIF %0 2, ¥ r OBk 35
B(xz;r) ={ye X |d(z,y) <r}.

BZneNIZHLT, {B(x;l/n) |z X} I X OBFETH 2056, X Oar 7 MER
X, HRESWE S, = {B(x,gnwn) \ 1<k< kn}ﬁfﬁﬁmo TRbE

k
n n "’ n 1

ZZT

S = {x,(fn)
eBLe. SEAEEETHY (MEEOFREGDENHTDHS0256). D X THETD 5,
KR AERED 2 e X, FED € > 0 IINL T, +OREV R ZWMD &, L <e DD IO, S, &
X OWETH 255, 32V e Xst. ze B 1/n). 2 e STHY, d(z,2") <1/n<e
DD LD, WRIZ S I3 X THHECTHS, =

neN, 1§k§kn}

711 BERE

JFEIZDOWT, HEYRED Z L & h, BRADNE I Vo leahil, 12! THbo, 71> x
21] DICHERY R MIZ#H > TW2Z 5 T, Google Books TAFHAIRETH %,

Giulio Ascoli, 1843-1896

2lhttps://blog.goo.ne. jp/kei_matsuura2007/e/bleae56382662e3c4e93585cfIb6f4f6
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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 IEIRIE
T FERBEOEREEZ %,

EFHE 7.4 (IEMRKE (normal family)) D C R*, D # (), F & D LOEREUESE RIS
Kk C(D;C) OB 2HNEEGL TS, F PIERKETH 3 L1d. F NOEEDHI{f,}, o
D TIAF—FRIOR T 2E8535 { fo, tren 2RO ZE RV S,

ZI5WVWI bDERD oD DFBIIFETL TN TWT, BRI ERIEGH R & TH SRR D
5, EWDATERDAZILT,
D 23 R" O compact 8H K THAUIX. f € C(D;C) XL T

|11 = ma | (o)

EBLe, C(D;C) & |||, &/ /v e LT Banach 22 & 72 %, T Banach ZEICHIT 5
INFIEZ, D EO—HIGRTH %,

D 7 R" OFEAETH 255G, D D compact LS {K,} 2l % &, C(D;C) & |||,
(neN) ZtI /N2t T 5 Frechét ZZl & 725, ZD Frechét ZENZHBITF 2 I0HIE. D LoD
JRE—RRIORT® %,

7.3 Montel DEE
(IERIBEEA D IRFE—RER 2O W TIE, BEZ 22 TH->TW3, )

D 7 C OfEi T, BEE F o/ EEZD D FOIFRIFRTH 2356, F DIERBETH 30
EI3DDHEIIZOWT, ROERLREHNDH 5,

4 R
EI 7.5 (Montel DFEHE) D %= C Ofll, F 13 D LERSI W IERIBEB2EOES L
T3, ZOLE, XD (i), (ii) 1ZFMETDH %,

(i) F XEMBETH 5.

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

+OO) VG% 50
N J

SRR (MEfH, BIEGROPLRREDRE VT ¥ 2 M AKEEWTH 3, X IEEE [22], £
I# [23])
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7.4 Hurwitz QTR
(Z DIEOWEIE, §§27 ICAND D, TOHICANS D, D LEop, FEL BRZ L5
B2 D TEZDT, HARNKR §§?77 3BT T, ZHLTHRTLEZ 2L )

DFo 320, ¥id Hurwitz OEHEMIEIN D 203D 5 (TFAMIE-T, ¥
N E DI DRL D), 3 DDDEHD, KEID Riemann DFAREHDFEHICHENTIR 5,

- N
FIE 7.6 (Hurwitz OFE 1) D % C 0w, {f,} & D oERIEKOFIT, D L fi
JRFE—RRICRT 2235, (f DEBBIEO0 TRL)ce DD f O m MNOFERESIX,

(3po > 0: D(c;po) € D)(Vp € (0,p0))(3IN € N)(VE e N: k> N)
fi 1& D(c;p) TEHEEZIADTS x5 m HOFELZFFD

K7bS‘ﬁJ‘ijOo XHIWINEGDEETZ Lo 00 DEX, ¢ WZINHET 3,

SEER  (MEfEH, RADFEHICX 3, )
MFo2o0FEHIX, COEHORTHID, HETHLTHETF A M2,

FIE 7.7 (Hurwitz DFEE 2) D % C O, {f.}nen & D OIERIBAE DT, D L f
WIKR—RRICR T 235, EFED n e NIZMNUT, f, & D THERZREROVELIX,
[ D TERZFELROD, 720X f 13 D THEFMIZ 0 1IZF LWV,

SEFR (HEfEH)
B2 ERIBEE D Z & % BBEERREK (univalent function) & FE3,

EE 7.8 (Hurwitz DEIE 3) D % C DI, {f,}nen (& D TIERAIDDHIEL KD &
2BHT, DE fICABER KT Z2 T2, COLE fi3 D CTHETHIL, Tz
3 D TEBEBEBTD %,

SEPR (tfii)

R 7.9 Adolf Hurwitz (1859-1919) 13 BEEGH. FEBGRAE, BRGRICHEIED D %, Klein (1849
1925) D H5F, Hilbert (1862-1943) S Minkowski (1864-1909) & ®BIH D B, =

8 Riemann OE{RTEIE
(L, BHRETRAEST, )

8.1 Riemann OERFEIEDEEA

8 8.1 D X C OHGHEHEI, DAC 352 &, I EMREHEMEE Q c C 2 MUE
HIB% ©: D — Q BFET %,
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SEBA o€ C\ D ZMEREIC1IDHD f(2) =2 —a 2BL, ZHUIERIT, D TX 01Xk 5
3. D IIHEATH 2006, HEAERIBK g: D - CBEEL T, f(2) =g(2)% (BT3B
Vz —a O—IERIZZ 98K g DEL S, )

gFHEFTH2 (D LEITRITNUI, f=¢° DEFTRIARD, FEPEL D),

Dy :=g(D), Dy:=—g(D) &8 &, DiNDy=0. (bLEZSTRINZE. H5 2,20€ D
DIEIEL T, g(z1) = —g(22). TDEE z1—a=g(z1)? =g(x)? =2 —a ZODPD 2 = 2.
T5L g(z1) =g(22)=0. WX 21 =2p=0a. WA ae D ZHUIFETH5S, )

be Dy YAEEHZ 10D, h(z) = ﬁ LB Y. hid D, CIEHIDORSITH 5.

D(b;r) C Dy Zifi7ed r B2, DY E, z€ Dy BB |z—b| > 7. WRIZ|h(2)] < 1.
L7235 T, (D)) I3BERTH 3,

Q:=hog(D), ¢:D—=C, ¢(z):=h(g(2))

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

iz T X2 ICHN G, EHIEZ. DcC D0;1),0€ D & L TiEHTIUIRW,

(8.1) F={|f(0)]| f: D— D(0;1) iEHI, f(0)=0}.

W8 8.2 D 13 C DHEMEEAT,. D#C,0€D %273 3%, FIiX(81) TED
%o, WIERIZZ foe F BIFELIzE T 5 L

|/6(0)] = max | f*(0)] .

fer

SEBE fo € F AWERITH 572252, (FED f e FIIXMLT, hi=fofyt tBLL,
h: D(0;1) — D(0;1) XIERIT, h(0) =0 /=5, WX T Schwarz DAL D

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

hofy=f THBME
|£/(0)] = [I'(0) fo(0)] < |£5(0)] m

4 N
78 8.3 D X C OHEIEHES T, D#AC,0€ D i3 35, Flx (8.1) TED
50 f() < f 7b§

| f6(0)| = max | f(0)|

fer

Ziti/z 72513, fo(D) = D(0;1).
\_ /
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SERR BERICE B, fo(D) £ D(0;1) 2 RETBEHB a € CHFELTO< |of < 1| 2

Dad fo(D). (2)
ol2) —«
fi(z) = Sh(el)
eBLE (fo &y BB ZRMARICE T 1 XDBEHDS B, a ZRAIRETHD, O
B, fi & D TIERIT, |fo(2)| <1, (Vz € D) fi(z) # 0.
D FZHEATH 20 5. fo(2)? = fi(2) (z € D) Ziti7=T1IERIBEIE fo: D — C DFET %,
B:=fo(0) &BLE, B2P=aTHDH

f2(2) -

o) = gn—1 BEP

B fseF. &ZAD

/ , ] (0 , (0

0 = (oF =0 0. 70 =12 o) - L0
THENH )

£1(0) = *;a'm )
W Z T
710 = 28 oy s 1))

28|
CHEIFETHS, m

B 8.4 DX C DA Tac D 5%, H(D) &, D TIERIZEABEEKOESIC
JRZFE—RRICR DA% A7z Frechét 22 35, ZDL & H(D)> f— f'(a) € C &
TH 5,

%IEEH 5”5@@%'@%%%0&@&% {fn} %f H(D) W@ﬁ”"é\ n — oo O)t % fn N f %?ﬁf:j—
DY T 5o r EINEREDORE LT, y(t) =a+re? (0 €0,2n]) ¥BLY

) = 5 [ 22

2mi )., (2 — a)?

f'(a) = L/—( f(z) 5dz

2mi )., (2 — a)

DD LD v* DETE f, 13 fIT—ERIRT 2D T, n—00 DEZE fl(a) = f'(a).
EEOSA 0c D, DcC D(0;1) & LCREHTIUIRW,

Fo:={f€H(D) | f EHEH, f(0)=0,[f(0)]>1, f(D)CDO;1)}

t£<0
Fo# 0 (FEBR. f(z) =213 F BT 3),
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[F8R] Fo 12 H(D) OB EETH %,
@E@{h}ﬁbe@ﬂf\H@)Kﬁmf@?ﬁf:fﬁﬁDﬁOZT%Z%\E%®
2€D,neNIZMLUT |f(2)| <1 TH2256. |f(2)] =lim, o | fu(2)] < 1. LT

£(0) = lim £,(0) = 0.

L) = lim ()] = Tim |£;(0)] = 1.
FIZEMEETIERVOT, BAMEOEMICED [f(2)| < 1. 7. Huwitz OEHICE D, f
EHETH B, LLEDS fe F. (FROIHK)

FoldERTH205 (- |f(2)] < 1), 2T compact ZERTH 5, WRIZ, HB fo € Fy
DMFAE L T.
| fo(0)] = sup |f'(0)].

feFo

WRES3ICE D, fo(D)=D(0;1) (Z?RE??). WX fo: D — D(0;1) ZXERITH 3,
|

8.2 H¥M: —E{tEE

—2{tEHE (the uniformization theorem) HMEEDHEAS Riemann i, HAIFHE, EH3R
SE, Riemann BREOWTHICEMFEETSH 5,1 Z OFEHEE, Riemann B C OFEBIC
FR4UZE. Riemann OBEBEMTIXIZMRIRT 5, Z 5V OEKTIX, —ELEHIX Riemann O
FREHD—RILTH S, LEZX 5,

(Abikoff [24])

9 iRt (analytic continuation)

B R TIEFITHWTRE, MEL TG ZED 57012, ENTEHEL, jloxxE:
HEPT, ZORRED L7206, THELHICWMDADTETH 5, )

9.1 —HOEERDER CEERMETES
$T T 20O EEERBEVHLTEI S,
[E%gi(ﬁmmuﬁm&&)@5%ﬁzuccy@ﬁﬁént%ﬁfﬁﬁmm@mmwm{J

Thd . D DFEDEET, [ OIRETBICETE2 %2595,

R 9.2 (BEMr vs IERN) MEHTRER X, D b E ETIRI LS T74 7 — BT Z 58
BDZ eieh, EFIERIBEE (1 E I rIE72EREE) TH2 Z L LRETH 5, XHEEIE
D&, T2AMBEL EEZALADVPRVEGEDLD S (w = f(z) B1DD 2 ITEED w ZXt
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JIEXB25E, TBE EFERIRETIERN, EWOIGHHDEH, BEGHTIE T2
B 2RDBHBEDZW), 2L 2D 258, 10D 2 15T 722120 w EXHE
B 5E WO Z 2, MFA LT N MMBIEy PR, TR L MESGEIE LIX LI (BT
D7 <) 2AMBEECEFF 325, ERIBIE L MESGEX MBI 37 & A (1 fiRE%Y) SHan 2w
E5TH3, B, ENER oz % TIEAFE) C3EbRVWEH5THb, 2D 9.1 T
. THATREE X L MRIECIR 2 (7220 S IERIBI E FER A DR WA S LR WA, X4 hL
n iRt otuwr, BRFTS W tLTH3), m

a N
EIE 9.3 ((B18) —DEIE (identity theorem)) D & C O, f & gl& D TERR
ST EATBAEL (IERIBEED) . B {2, nen FRD (i), (i) ZHi7z 3T & T 5,
(i) ILm Zn = a.

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

DY E, DEIET fEglda—HT5:

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

N J
[,% 9.4 ERBND D 2 K DEFHET—ET 2N f & g & 2EFT—ET 2, ]

e ™
R 9.5 EFBADH 2 MR (7272 LR T3 R we 35) LT85 2B f &
Kg F. 2R T—%T 5%, )

4 N
% 9.6 [EFEANC 0 THRWFENTEREE DR SISBEEINTH 5, EBE o DT f OFERL
TBHEE,

(3Ir > 0)(Vz € D(a;r) \ {a}) [f(2) #0

) AIRVAON
\_ J

Bl 9.7 (REMDERBHADIIR) 71 7 — B (FREVER) 2 eERFEREE o I —» R
(I R OXHE) 1&. BRFHENOHER D (O 1) ZERBE 3 2BHEE f: D — C LR
ND (f 2o DIETHZLid, Ve e I ITHLT, ¢(x) = f(z) DIEDILDEWVWD T L) B
EFRBEEET SR, —BEWNTHZ, DFD. L g: D - C 230D o DIRRTH
5753, f=g o, PFEE(ZHEABEE. GHEL =A%, EBEIEL xR
B, M=AREK TS AR &, EREAE LT BENICERITHEEST S (0% D
FRTEI & WS SF 2D 2[R D | HRROAE T IIAEINC /72— D LRV T, BEMEIER
W), =
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4 N
EH 9.8 (EEMBIFIER) D, D, % D, C D, %723 C Of#ERT, fi: D, - C &
fa: Dy — C I XfEHTBIE L 5 5,

(Vz € D1)  fi(2) = fa(2)

\iﬁﬁi DIDEZE. [ fi D Dy NO (BR) fi#T#ES: (analytic continuation) ¥ FE3,

BT, THEIZRZL BN ZFERN, e XA 5 7 DICEEMBHT & FFEN 5,

[?é 9.9 (—EEBDRIE) MR (b LFET 245613) —ENTH %, J

9.2 FMEAHEZRDOHIRICA S BT, Weierstarss DfFHTRIEK

—fE L LTEWTH 25, ROMEBE DG G 2 QBICH T & RU,
WRERI h(2) BEZ 6T LT, ZOIRM%Z D= D(¢;R) £ 3%, Vae D IZHBW
T, h IZEREVERTX %:

o0

h(z) = Z an(z —a)".

n=0
ZOWHKM%Z D' =D(a;r) €358, ridr>R—|a—c Zii7THTH 5, FiZ r > 0.
LIXLIE D& D ZidAHT (D'\D #0), 2D %=,

) (z e D),
M2=9 S az—ay (e D\ D)

X, h D DUD ~O (B8 i e 72 %,

FALtZe% D\D DHID1HRTETT 5, ZOFIEEEDIRT LT, ERHEZP LT
JRWFTOWIT B A[REMEDS B 5

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

Frcd 2 g b R 2l o TRIRESR 2 TR L Tn < 2 & &, BRiRICE S BT &
& Do

HIAR C 2% 2 = p(t) (t €[0,1]) THRABN BT 5, &K te[0,1] LT, pt) ZHDLE
T HBESR (h(2), D) DB o T, FfF

(Vt € [0,1]) (36 > 0) (Vs € [0,1]: |t — 5| < &) Dy N Dy % 0 53D hy(2) = hy(2) (2 € Dy D).

7232 &, (hi(2), D1) & (ho(2), Do) @ C IR ST CTH B LW\ 5, 1 DDOBIBERD
HHFEL T, H oW 2 HIFRICIH - TRIEERIR D TRt 21T - T 51 % [E8E % Weierstrass
D FEATBIER & .2

2ODMIRE C ¥ C BHEDIAS o LR b O X, o LT ABBESEE. C b
ClTiftoT b TTMIHER L2 L &, Bon3BEEEZE ZhZR (h(2), D)), (a@,ﬁl)
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Y3, NSRRI AEENND S, ZOLE, 1ODME b ITHEEDME hi(b), hy(b) 235
JEL S DT, XT3 EEIIZ MR 72 2,

9.3 XA DETEEG
mAR TEREGEEEE) ([25]) 2R3 22 BEIDT 5,
FE# logx % v =1 T Taylor BT 5L

logx = Z (_1)n($ —-1)"

n

:<x—1>—($;1)2+(x;1)3—--- (-l<z-1<1)

3%, FZT

>
o
S
[
(]2
|
=
3

(- 1)
n=0

B, THUIPERENRE T, DCRMNE Dy .= D(1;1) = {z € C;|2—1] < 1}. £HLRIC
Vo € (0,2) ho(z) = logz.

(ho(2), Do) 2B HIFEL T, Weierstrass OETBIEZAES 5,
iﬂ@z%fﬁéikmﬁﬁﬁéa

ho(z) — d_f (v 1 Do 9T 1 & 2 25X ICH & 27 i)
vy

DD DZ e300 %, v DD FEEABHZH, 0 2EZHWIE Dy NIZH B Zeh b,
CNEEATHIETOMEIIEDLL RV L ICERL LS (BEBEFOFRM), Z0k57%

%é\u?f@\im/72/23%<o

1
éf\feC\m}Zi\C:y:ﬂﬂ@emﬂb%\C\m}mflkz*%%ﬁB%%K
WO RIFEDOHIRE T 5, (ho(2), Do) % C T o TN L7 (hi(2), D) 13

Dyi= {2 €Tz — =] < ||}, m@p:[}?+/ﬁ? @eDQ,#ﬁ:m@ﬂ:[;?

THEZoNZZ e ZiEBAL L9 (h(z) DERROALE 2IHIZ, 25 225 2 IZHAS Dy NDOX
THNTIE SRR S FET TH %), £DT®D, Kt e (0,1 1L T, h(z) & Dy %

d ©d
Dy :={z € G|z = o(t)] < [o(®)[}, mw%:Lf§+/wé;

”z@%ﬁﬁ&bﬁo:kﬁ%@ﬁ%m\@gm@:%#6ﬁ5m%kgx:/f?%@5@ﬁ%$?%%o
1
ZHDHEIX Taylor B TH2 I 2EDLDIEZTH %,

112



R
[0,t] s+ p(s) € C

DIrTHD. / E. Dy T olt) % = L EERKAMICHE & 2 i (B2 S E s

HRWV) TH D, t_1@z% BECEFRLTHD Dy, by T WCHERLES,
he(2) . o(t) ZHDICERBERTE 2 Ze 2D X 52, 1/C &, D, IZBWT,

1_ 1 _ 1 1 S ¢ —(t)
¢ e+ =) wlt), , (el wt;% ( ))

" w(t)
CIRFE—RRINR T 2 B IC BT E 5, WX ICHEBIEDIC X > T,

B T A e VN G DA NS S ) L
Lm<f_¢ﬁkém2;(l>< o(t) ) dq ¢@ﬁpwém¢ﬁw(< p(t)" d¢

S e g

n+1
o p(t)"

¢ g (=1 (2 — o(t))
ht(z):/l ?CJFX;EH)l( So(f;ni)l (= € D).

2R (BT T I BRI T B B
© OEFHEDS (e — § FWIED € = |p(t)] £ LT),
36 > 0,Vs € [0,1],|s —t| < §d = |p(t) — p(s)| < |e(t)].

WAIZZDEE p(s) € Dy WA D,ND £0 (DR D ofs) BELNB). Vze DN D,
R LT,

= [ [ (L)L

ZUud, B 1/¢ @, D, NOEAMFRICIB S BT TH 2025, 0 1IZF LW WRIT hy(z) = hs(2).
L/U:i)) . (hi(2), D1) & (ho(z), Do) OHIFR C 120 5 MM HERITH %,
IR AR S BN DIT TR WD, (ho(2), Do) 2 H18 5415 Weierstrass DRI
dg

f(z)z—/l} (zeC\ {0))

5%, U_L/ . C\ {0} T, 1 & = ZRERKAMICHE & AR C 105 B

REKT S, : ZEELZEEDL, C OO HIEfascH D, 72 C DD HIZX - T, &
TTOMEIXER S,

BIERIMEIZHAS 2 72h 6, FRBURREK 2 DIZE7 D, L F A 24, I T TIEEMARINCEIERER L T
A %o
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9.4 F0Dik

EIE 9.10 (£/ FOX—% I (The Monodromy Theorem, Monodromiesatz) ¢
GHGERETEEL, o € U, f & o BT ZBBERT, Q NOERE DRI > THAATHESE
TE2L9%, TOLE, [IFQ CTMEAZBEREED S, (QIXBID [ OEZER
BDFEETS D) DINVDIR 7))

E/ Mo @i, e eI s 2 b2,

10 Schwarz DIFRD[FEIE (Schwarz reflection principle)

FRTEPT, LAY IARDZENTWVWAEDT, BAAZEEIZ. BTIZKE2Z23TTH
é L\o

Schwarz OFMRDFIIFELTH B30, BHLEH > TORWALRD L v, HiloTWVWTh,
fHEIGE LS L TOWRWH DRZ W,

Conway [26] 235 L\,

10.1 H#EHZEBI TDILR
COIETIE, AC CITHLT,
A" ={z€C;ze A}

B, TDLBE, A F A ZFEMBELTHDRLEEETH 2,
A*=AThHsrE, AZEMEALTHMTHE, EEHITLITT 5,

a I
e 10.1 Q13 C OB E. f: Q- CIEERI2 T3 L %=,
O ={2eCzeQ}
EBE, O -Cx L
[(2)=[f(7) (e
TEDD ., f*IZIERITH 5,
\_ J

BEER ceQr &35, ceQ. fIEQ TIEEAIZELS. Je >0, Hantnso st
)=S0 (ze D).
n=0

DL ZE,. V2 D(e) WNLT, 2€ D(Ge) THHNH,

fz= a, (z—72)".

n=0
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[e.e]

[r) =717 = Zan (z—-0)" = Z%(z — o).

n=0

WZIZ f* & D(c;e) TIERITH® 2, X2 f* 13 Q* TIERITH %, m
FIFRIC w 23 Q THMZ SR, v (2) :=u(z) 1T QF THNITH %,

78 10.2 QX C DT, Q#0, O =Q (Q FXEMICBEHLTRF) 232 %, Qi
Fh OB XMz & L,

BB ONR A0 TH5B, EFE LD QNR=0 KR53

Ot =QnH", QO =QnH , H :={2€C;Imz>0}, H :={z€C;Imz <0}

LILLE,
Q=0"uQ, Q" nNnQ =0.
THUT Q DEREEICTFET 2, WAITQNR £
r€QNR T2k, QDPHEATHZ D5, I >0st. D(ae) C Q. TDEE,
I'=@x—-ca+te)={teRz—c<t<z+ep B, ICOQ =

78 10.3 Q13 C OEIKRT, Q#0, O = Q (Q IXEHIZE L THM), f: Q — CIXEH]
Fih Lo HBFAXMT fIZFEREZIRE LT 5, 2O =

f2)=FfE) (€9).

GERE w5, BIRE I CR BPFEL T, f(r) €R (x € 1).

9(2) = f(2) = f(2) (2€9)
e e, gl Q TIERITH D,
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/ N
EIE 10.4 AMEAKROEROERIE) Q 1X C OFEMT, Q#0, QO =Q (Q IXEicEEL
T &35,

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

oc:=0NR
EBL. v: P Ue={z€Q;Imz >0} - R HEFT

Av=0 inQY, v=0 ono
DD ALDTE HIF

—u(z) (2 € Q)

EBLE AV =0in Q. $2bHFEM LT 0 TH 2 MBI F BBHRR THRFNIIAR
KVG% %o

V@%:{v@) (€ Q*U0)

J
BB AV =0inQ @EHLLTH 2, €0 2 LT, AV(zy) =0 BZRZ S, D(xg;e) C Q
L72% e >0 DHN S, .
Py (z) == o /|z_r0|:€

Pyl |z — x| <ec THMTHZ205, V- P 3Z20MBO YD, TETOZNZNTH
MTH2, V-—P FHELETOTHS, MBNOEMLE (Co) TRV =0v=0, £LETD
WFEDS Py =0 TH 23006, V- Py =0. IR ORANERE?S V — Py ZAED k
P, FEDTORELY, WXIZV =Py FHC AV(2) = APy(20) =0. m

R 10.5 (GRAFMEAHKRO “ERELHLER”, “EFEAMINGR") LoFE2FEM e LTRTALS, B
<5 &1z, ERIBEE Ficxf LT, i, Bz 2z u, v £BL, DFD
fle+iy) =u(z,y) +iv(r,y), .y ulzy)o(zy) eR
ZDEE
@ +iy) = flz —1y) = u(z, —y) —iv(z, —y).
w & v DBHME R u(r,—y) & —v(z,—y) DFAMTD 2, WELICZENTIAL D,
u, v QT Uoc THHITHE LT 5L X,

_ ) ulz,y) (z,y) € QT Uo)
Uz,y) = { wlo ) (o) € 00

_ ) v(zy) ((z,y) € QT U o)
Viz,y) = { o) (@9 e o)

EBL. FTU R Q THMTH 2, V ZAEHDRD LRV, HEHiTH 27012

V=0 ono
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THAIRERD S, WICZDOEEDRWI->oTWVWE X, VI Q THITH 2, 1 ZTHEH
BOBBEEIRR. FREBIERDE S L X DFFICERL LTV, =

oMo FRIEEER, R LTOREAY . Morera OEH%Z WS Y,

10.2 Mil%Zi8 X TDILR
10.2.1 FICEE 3 &%

BRFEANOH C: |z —a| =r ZEET %,

M CIELT. z € C OFB (FHEA, HHMR) 2w THD LR a, z, w H—ER LI
RO

|z —al-|w—al =r?
Zii7e 3T I 2E I, 2 DHB wlid 2 2O —EHANICEE S, DT, Thz 2» tEFELZ LI
j_%o
(") ==

DD LD, FTe,

lim z* = oo lim z* =a
)
zZ—a Z—> 00

D DALD, (KAINE 172005 ) a OHFBRIX 0o, co DFHRIE 0 LEFKT S
a* =00, oo"=a.

C:=CU{ox} ¥ T3, R(z) =2 1C&D, R:C = CH»WEX 2, THEFAMEEHRTHD,
R™'=R.
z # a THHUI,

(2 —a)(z—a) =1r?

M DIAID, Thh D

*

ze(C & zZ'=z

VAR BN LR
ACCHH C ZELTHNMTH 2 &id,

R(A) = A

D DD e Z NS,
/

ME106 acC,r>02322% R:CoCE2MAC: |z—d =r IcHT 38K
) RN

T’Q 7’2

T =a
z—a’ (2) a+z—a

rHr,. SIEC\{al T. T C\{a} TEHIT,

S(z):=a+

R(z)=S(z)=T(z) (z€C\{a}).
g (2) =5(z)=T(2) (2€C\{a}) J




10.2.2 FICEAY 3 Schwarz DIHRROFE
AIHOFS R 2, I Q 23 EEFRIANC & 0. Eill EORXHE o 2355 00 o—Hie 7z -
TWa e E, Q TERINLIEAREE D, MEFEHADOIEAILYNRZ RIES 2 EHE & 5 2,
FEFHORDODIZH C ONERTE XA T2EMEEZ L S,
Cr={z€C;lz—a|=m}, Di:={2€C;|lz—a|<r},
Cy:={z€C;lz—as| =m}, Dy:={z2€C;|z—as] <ry},
QcCc Dy, c:=00NnC;=C; or {a—l—rleie;ﬁ € (a,ﬁ)}, B—a<2r

f(Q) C Dy, flo) CCy

7o) m { 1(2) (= € )
Ro(f(Ra(2))) (= € Ra())

0= QUoUR(Q) 3 Cy 1B LTHFRRERT,. [ O TIEAICH 2, 0. ERIRK
Si: C\{a1} = C, Tr: C\ {ap} — C T\

Ri(z) = 51(Z), Ra(z) =Tx(2)

723 DMBEFLET 5,
Ry(f(Ri(2))) = Ta(f(51(2)))

THED 5. flr o FERTH 3,

10.3 iRz X TOLR
(HEfir)
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A MRE
BE1. x=m+1/2(meZ) DX
eiﬂ'z _ eiﬂ'(m+1/2+iy) _ e*ﬂyeiﬂ’(m+1/2) _ e*ﬂy(_1>mi’

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

2mi 2mi 2m m
51 (Z) — ine iz —my mg ™ m+1, - m (o—m vy (_ ’
ez — e e (=1)mi —emy(—=1)mt  (=1)™ (e=™ + e™) cosh 7y
ey eminE Ty (1)l e emy
So(z) = M e ot = ™ (1) — e (1) My Tew — tanh my.

WZIT (x=N+1/2, —(N+1/2) (NeN) DL &)

(=)l = cos?nry <7, [s2(2)] = 7 |tanh(my)| < 7.

y=(N+1/2) Ok =
e’iﬂZ _ eiW(CE+(N+1/2)i _ e—W(N+1/2)ei7rx _ 6—7r(N+1/2)€i7rz’

e imE — e7r(N+1/2)e—z7rx‘

B 21 B 21
s1(z) = T (NH1/D gina _ on(NT1/2) gmims . oN+1/2)n (_g—ime | o—mEN+]) ginz)’

- 21 o Ne 2T
|51(2)‘ = e(N+1/2)x (1 _ e—w(QN—i—l)) =me 1 — e—m2N+1)°
2e~ /2 2e 2 T .
1 — e T2N+L) — | — e a em/2 — o—m/2 — 5
—mN
e
[s1(2)] = —
. _€7r(N+1/2)ei7rm =+ e7r(N+1/2)6—i7rx 1+ e—27r(N+1/2)€27rim
SQ(Z) o ”T_efr(N+1/2)€iﬂ'x — em(N+1/2) p—inz o _Zﬂ-l — e 2m(N+1/2) g2mix
14 e—27r(N+1/2) 14e ™
[:22) < T ST o < 2T

y=—(N+1/2) D¥ &

eIz — 6”nr(z—(N—l—l/2)z _ e7r(N+1/2)ez7rz
e imE — G_W(N+1/2)6_”rm.
27 27TZ'€7(N+1/2)77671'7W:

s1(2) = en(N+1/2) girz _ g—n(N+1/2) g—inz - 1 — e-C@M+1)mg—2miz"

- 27T67(N+1/2)7r B N 26771'/2
|81(2)| = 1 — e~ @N+D)r = me 1 — e~ @N+D)7°
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2e72 _ 2e7 2 1
1 — e m™2N+1) — | — -7 o em/2 _ e—m/2 — 5
e ™
1)) < T
_eﬂ(N—i—l/Z)eiwx_'_e7r(N+1/2)e—i7rx ‘ 1+€—27F(N+1/2)e27rix

So(z) =im T

—on(NT1/2)gine _ on(N+1/2)p—inz 1 — e—2n(N+1/2) g2nix

1+ 6—2#(N+1/2) 1+e ™

120

|52(2)] < Ly B — < 27r.m
MRE 2
z —z z _ =z inh h 1
cosh z = i, sinh z = 1, tanh z = S Z, coth z = C?)S S
2 2 cosh z sinhz  tanhz
ThHhdH756
cosh (iz) = % = Cos 2,
sinh (iz) = c T _fC isin z,
2 2
(i .
tanh (iz) = > (ZZ) = PE _tan z,
cosh (iz)  cosz
coth (iz) = - = —icot z.
ttan z
Wz 12
cos (iz) = cosh (i*z) = cosh(—z) = cosh 2,
1
sin (iz) = = sinh (i°z) = —i - sinh(—z) = isinh 2,
i
1
tan (iz) = - tanh(i*z) = —i - tanh(—2) = i tanh z,
i
1
cot (iz) = — coth(i®z) = i - coth(—2) = —icoth zm
—i
R 3. (YEfE)
BRE 4. (MEfE)
fRE 5. (YEfEH)
BRE 6. (M)



FRE 7. (HEfFE)
fRE 8. (M)
FRZE 9. (MEfEH)

R 10, (ZHIRICHRNEET TR > TAHABLHLVTRVWEES, ZARICHEL KW, )
|

RE 11. (BHK)
FRE 12. ¢ = 2z7/* ¥, Cayley Bt w = C L EETT AU R,

Zre—

f(Z):m-

(772U, FEAEL 2P 1%, 2P = exp(Blogz), logz = log|z| +i6, 0 € [0,27) L EFKRT %, ) m

fRE 13. F(2) :== E2 &, F(-1) =0, F(1) = oo, F(0) = 1, F(i) = i &¥ifF, R
F(Q)={CeC|0<arg¢ <m/2}. WRIT F(z) := F(2)? = (H2)* 13, F(Q) = H ®1i7=5
Zhre Cayley 241 G(¢) = % ZERTIUI X WV,

BRE 14. Z20M 2| =1, [z~ 1| =1 DX a=1 L, b=L+i3 Fr) =20 t B

Cvy Fla) =0, F(b) = oo, 1 |2 = 1, |2 — 1] = 1 IBEAE oo %12 EOM. 5% hEE

WXE %,
o () () e
- (3+ig) (3-0g) o
RO = = S = e
Wz 12

2 4
F(Q):{MEC‘§W<argz<§7r}.

ZZT F(Z) = %6727”‘/3 r¥3y

z

2
F(Q):{wGC‘0<argz<§ﬂ}.

Gw)=w?? L EMT 3L

GoF(Q) ={¢CeC|Im¢>0}.

121



Cayley Z#4 H(C)z%zl—% EEWRT B e, BIE D0;1) 725

HoGoF(Q) =D(0;1).

—21

(ﬁefzm'/:s)?’/2 +i

flz)=1+

DM Z -3 ERTH S, »
R & 18. Joukovski ¥ TH 3,

BRE 19. (LD DHRT) (THAUIEAD |2 +a| - |2 —a| = p? EWWDH T T, Cassini DR

= — [t N T - -
Hoe a=1t3dLE, f(z)—\/ﬁ EWnws kol )
Z=zla B, Q={ze€C||2-ad?| <p} DB{ZeC||Z?-1] < (p/a)’} TTkB, Z
Nz |w <1 ZBTDH, w= lo/a)Z THEH1b6.
Vip/a)t —1+ 22
L lara

Vil 11 /ap ol a2

CHADBIEL WA E S RIS Z, KTH#HWTALDESS, ) n

B iE{E

OMETIE, AFICOVWTEILTR, AHZEROTF X b (Hnwiihe, Koz
PHEFICENTH 2SO L LT, ML [17), FH - =8 [18] 2BIFTHL) TEHBEL LS.
W3 REVAEIRY. SEOERLSVEHHLTEC 5.

BUF. —JSid— M7 B0y LCHIT 325 X =C B THDIZ T4 TH 3,
(#% B.1 (BOERE, FER) (1) X 2AHZEE. cec X,UCX £33, U a OFE )

(a neighborhood of a) TH 2 lF. X OFEE V T, a €V C U ZililzT b DHFE
522205, UDPHEATHI5E. Ulda DRABETHZ L0,

(2) X ZMHZER, o e X 528X, a DIEFBFEEKROEEZ o DIEEZR (the complete
system of neighborhoods for a) & PFES,

J

R B.2 (MBOEEDERE) AT BRERSIIHLTH, ZOHENERSI NS,
X ZtHZEM,. AC X, UC X &35, UD ADEEE (neighborhood) TH 2 &1, X D
FEREGV T, ACV CU ZiliT dbONFET LI 2V, o

— D GEfE 3HISRLETH, Teilitf) EWVWHBEIH > T0WE ADBZVWEeIERT 5, a
D elrfEeid. a ZHULE T 545 c DRI D(a;e) TH 5,
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Bl B.3 (¢ afBIFAFETH D) acC,e >0 T2LE, a Deilith U:= D(a;e) 13 a DB
FTH2, EBE V =U B, VIEHEET, acVCU WAIZU X a DFEFET
H5, m

fl B4 acC,UCC DEE, UM aDiEFETH 37201213,
(Je >0) D(aje) CU

THZIePREFDITHL, (BENESTVEILICKRZD, o IKHRILVRIZDNERFA
TVLOPEETH %, ) TOFMFZERAT, REGOEREZEVHTABZVEE S, HES
X 2R T A ERDORDEHETH S,

1. ZoOZtZilAYE X,

M 70FE UL aDilitied2L, HIMEEV HFELT, acV CU. HEEDERE
5. (32 >0) D(a;e) C V. WZIT D(a;e) C U.

M2, (Fe>0) D(ase) CU BEDIDEFTBHLE,. Vi=D(ae) &BL &, V IIHES
Ty acVCUDPHEDID, »

4 N
E& B.5 (MAZEED 1 ROBEREFER) X ZHZEM, ace X 95, X OHDEE

U D a DEFEEREIZ. RO2FEMDRDIOIEEE I,

(1) U DIEEDIL U & a DEHETH 2 (U ik a 280D IHEEEED),

\(@(Wévma®ﬁﬁuﬂunnUcv. )

BEAGEBERZ, AEROEDEETH 205, BES, RIIOMIR, B OMIR - HEiitt e &
DHE I, EAREFERZ T HIUI T TH % (Riemann FRADHEDEFE 3.6 2 H X)),

fl B.6 (H3RZFDETBIHRDEIF. TDRDBAREER) a c CLTBLE {D(a;e)}n0
13 a DEARLFERICKES, »

M2 ZoOZrZifHE X, (LTBA®EHFHLTHZ0OT, FHHFEIED, )

PEE. 60 CDMMHBRE > TWS (ARERNGZONTVWD) HEDFHETDH %05,
MMHDEF o TOWRWESIIN LT, EROEAREFERERINEEESHELZEZ 5 Z & T
ZED D Z DK S (Riemann BRE DNV HDRED L X IWZZNTH o 72),

ZDIDDEMEL 22 DBROWMETH 5,
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/'lﬂélii?’g B.7 £8 X O 2 WL T, X OFDEEDLSRI2EEGE B(x) D52 60T
WT, XROFEMEZm-T e E, X OMNEP—EINICEEL T, 20UV T, Bz) i«
DEAIERE 125,

TED v e X I LT,

(i) B(x) # 0.
(i) (VV4, Vo € B(x)) (U € B(x)) U C Vi NVx.
iii) 0 & B(x).

\( ) 0 & B(x)

(B2, (i) EVV eBr)z eV EFREN? ?)

J

3. ZoZrzitBt X, (7t HESZ I ER TRV, TCEWDLT
HrH5, 2D E, it (BEER) ORI D DT L IFHBEICHEETE 5, ZOMES
REMMo CEFEZER LI 2, B(x) 2z OREARAHERICKR->TWE L 2R T 5, — &
‘Iﬁbi“')

i 8 DEEE (I¥)

R 9 DEE (%)

C B9RBRXE: aER, 7q0)L32—

HZEE X L ZDEFE a 3D B L Z, a DR (the complete system of neighborhoods,
the neighborhood filter) &%, o DEFEERDEETH S, ZZTE U(a) 2EL ZLITT 5,

LG B(a) 23 a DEAEHEZR (a neighborhood basis for a, a filter base of the neighborhood
filter) &1, ROZODEKMH (i), (ii) 2T L L ERT %,

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

Bla) % a OEARFFERTHIUL. o DEFHERIZ. Bla) DERZGL X REGORKT
H5:
U(a) ={U | (FV € B(a)) V CU C X}.

BRMEZER (X d) TBVT,
B(a) = {B(a;1/n) | n € N}
TEZE S Bla) & a DERLOHEZRTDH 5, (Bla;r) ={x e X | d(z,a) <r}.)

FIEFES (X; <) DFPEEOHR F 37 4 V2 —TH 5 i,
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(a) F #0.

(b) Va,yeF) (FzeF)z<aAz<y.

(c) VeeF)VyeX)z<y=yelF.

7 4R =Dl LT, fMHZER X, a e X LT, a DIEFER Ula) BT 5N 5, FEE.
(a) U(a) IZIEFES 2%, C) DERPEEGDOHETHD. X cU(a) THE0 5. Ula) # 0. (b)

UVelUla) £FT2LE W:=UNV 2528, Weldla), WU, WcCV. (c)U e Ula),
VCX,UCV BolXV el(a).

D REAOD—FOD Cauchy DFE7ZTEIE

MERERL R — b OfER TR R - 7 Cauchy OFEDEM, oA EEUER
@Z ~ — ?\/\\3_ % %%o

D.1 FABR#RDEEEH E EDHEE

X I PARMBRDS BT HEBI T H 5 (Mo rlREME 2 IE L72W) HE DEREZMNT 5,
a€CtaZlBORVCHNOEAMKR C: z=9() (tel:=[a,8]) DB T 5, (CHa
ZHEOBNVEWVIDIX, agC*={p(t)|tel} EWVH I TH53, )

r(t) = le(t) —al (tel)
EBLE, riF 0 RS RWVERBEIE TS %,
(D.1) o(t) —a=r(t)eD (tel)

Z i 72 S RERL 0: T — R DFEET 2 (REFAXER),

FARRCTH 2 Z 225 p(a) = o(8). T 6 r(a) =r(8) 2 0(a) = 6(B) (mod 27). W
A
0(5) — 6(e)

2m

BEBETDH 2, n(C,a) & a \TET 2R C OEIFEE (winding number) F 72 133E# (index)
IS,

[IFREL (F68)) 2RI LTI —EI N TWRV, n(#ifR, <) 1 Ahlfors TERAZHTVWS B
DTH2 (DDA FTEROARNESTHL),

CHC* i r0 b CHRTHY, C BRIHC Bz biE r,0 XK C HTDH 5,

(D.2) n(C,a) =

E D.1 i C X O FTHB L F. n(C,a) BRI TEIND:

(D.3) n(C,a) = L/C dz

2mi Z—a
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SR (AT, C 2 O G EDFEHZE 2. KRN ¢ DG EDFEHS < A
F—FzITHB, &L D5 )
z=7r(t)e?®D Kb dz=1r'(t)e?D +i0 (t)r(t)e?Ddt T

B 0t) o spl i0(t) B /
1 dz L/ ' (t)e") + 29‘ (t)r(t)r gt = L/ (7“ (t) N 2'9'(15)) ot
r

21t Joz—a 27 J, (t)ei?® 270 J,

= o (ol +ifoo)2) = ) o) m

Z 2 5 Xor C IR - T, ZOEDTRR (D.3) ZEHHDERL LTHE T F X
ESEZRN
(D.1), (D.2) 25, EBHNCIE.

58 n(C.a) 3. C D' o DFEHDEMEE (REHED IC) B3 hERL TV S,

YTV TIXERE T 5 2 eI OND, (BEREIZIRTZHFBRNDRR?)
\

N ——

(2) C:z=a+re? (0 €0,2n]) DEEn(C,a) = 1.

(3) n(~C,a) = —n(C,a).

(4) C*C D, a¢ D i3 RUHEER D BFEET 272513, n(C,a) =0,

(5) T3 D a I LT n(C,a) = 0. THROLEEEDHIE C 1T LT, (3R € R)
(Va € C: |a] > R) n(C,a) = 0.

(6) be C\{0},ceC &FTBLZE, p(z):=bz+c &BL L. nlp(C),p(a)) =n(C,a).
\f) n(C,a) & C\ C* OFHEREHSY ETERTH 5,

ZIERA
(1) &b —fkoEHAHBRDOLGEITRLTH %,
(2) BLHIGNTEIRETH 2, dz = ire?dd TH 205,

2 .10 2
n(C,a) = — / F—ﬂi——dezi- o = 1.

2mi a+re?)—a 27 J

(3) Wif xR S #ET X —1 15127 %,

(4) a € D TH205, Dazwz_aeCdEWf%% D ZEFHEHTHY,. ClE DN
DXITH C WPARIFR T H 202 5. BIEHEBUIN T % Cauchy DFEDEHIC L T

1 1
(Oa) / dz :—.'O:O.
C

i zZ—a 27
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(5) C* Ix C DRFHAEETH 206, THRZIVIER R ZH5E. C* C D(O;R). D :=
D(;R) B, FED a € C\ D XML T, n(C,a) = 0. KT |a] > R KolX
n(C,a) = 0.

6) f:C\C* =R % f(a) :=n(C,a) TEDD L, #HETH 2, BEHELIESRNZ D
5. C\ C* OHEFERITTERTH S, =

D3 ceC,r>0,C:z2=c+re? (0 €0,2n]) T 5L =,

_J 1 (aeD(cR))
”““”_{o (a & C\ D(c; R)).

QA IZEED D 205, FENZ C\ C* OFBEERT ETEBE 7o TV 2 Ll TH 2, =

a N
E&E DA (VICKREOD—FME) @ 2 C OF%EE. Q 2 D NOXITH Ct HEAfFR &
ERAE

(Va & Q) n(C,a)=0

B DD E, ClE QAT (KAL) 0 ZREAY—[FME (homologous to zero) & %
\L\Gi ClEFQATEHREA—T 0V,

J

n(C,a) #0BEHIIDZ % [Clda DEDLDERAIZ ] WS ZIZT 3L,
CHDNTORERERY—[fEXIE C2 D OMESOEDEDLY ZH LN L,
H BV
C»DNTORAERY—[AELIE CHE>TWSRIZHNT D ITETS

YEZ %
rbF2L. n(Ca)£0BEHEDZE CldaZHlT) LHEWELREH, THE
WO BRILZGICEBRLBRVWADPRIZITHS (ROEFED.10 R X),

e R
FE D5 (LRT) FTAY, ¥, ¥4 7L OEEE)

(1) C HOHERRED X C" FllROBRF C = O, +- -+ C, % CHD 1 KEFTA
> LR,

(2) C NOAHRMEDX 7K C* #EAFROEXM C = C1 + -+ C, & C D 1 XjH
AONEMER, ZOB C*=C;U---UCH ITBE7R\Wa e CIIMNLT,

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

Jj=1

% a ICBT % C OEERE (fak) &R,

127



AYEZZED> L TVRVIRRLEBNVEVWITIRVDEN (SOFERL, 20DF =4 ¥
BELVDLE I D F L BITERTEZTWVARWY), Ahlfors [11] THEVIREFEVTHR-TH
5L, BHEBALEVTHEIREFHATLHICT %,

Abhlfors [ZFE bE—Z—UfEDLLRVDT, BETEZEZ 5 & F, HfRIZXTHIC C He
RELTWS X572,

C=0C1+(-0C) DB C; D, ZHed C~0RDOEDLL, 1D, HEALIE
ZBDM??

I HNATHIC K 2012 RILEE 2 DDz,

D.2 REOZ—FD Cauchy DFE5FEE

RDOEMIZ, Ahlfors [11] 1Z1&. Artin X Beardon 12 X %AD& > T\ 5, miDFET
k. UNIZEI S % Dixon [27] (1971) OFERADY “HF&IY O X 5 RFEAKHBEL oz, M
HTDH, 1979 FOEME [22] KERAZINTWVWS, LarL, 2L hRICEI NI 23] T
X, Beardon OFFFAPRAINTWVWS (RE1EA5 ?), ENEHHAT 22138BKOMERD
DD LI,

ROMEIZ UIX LIEHAMAHZ 52,

fﬁ%[%ﬂ%%@@%%é\fi%»CME%KﬂLT\nyQ—MZ% h
9(2.0) { M ez
f'(z (z=¢)
TEDZEEZ, XD (1), (2), (3) KD LD,
(1) V2, € QITH LT g(2,¢) = 9(¢, 2).
(2) VCeQITHMLT, 232+ g(2,¢) € CIXIERITH 5,
(3) g 13 Q x Q CHFETH 3,
Kfﬁﬁd\gﬁﬂxﬂfﬁﬁﬁﬁéo) J

FIERA

(1) EBROW» BHEITH 5,

(2) Q\{¢} TEAITH Y, ( THARTH 205, ( THMIAHETH %,

(3) g PRAMESOMESTHEMRTH S Z LIFHLITH 5, (20, 2) TOESEEHEDD

HENIFADAAFSL T O o 7o (BB EORIIFEHREL 5 7213 TED, #lo T D Z icKpMFHh 3. FEA
b:% & o t%%b?‘:ﬁg\lf\tﬂi]i%%)o
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b0 T/NEWVr>0%2H5E, D(20;7) CQ 2, € D(zp;7) WXFLT
0= [ M ge= g [ T

270 Jj—zg|=r W — € 270 Sy s |y W — Z

THE20H, 2£( DX

JQ—fz) _ 1
g(Z,C) C e —% (w—zo[=r )dw
2= DL X
1
<ZC :2_71'2 |w— zo\—r - e

I 5 (2,0) = (20,20) DE XL
1 f(w) /
9(z,¢) = /|w i (0= w = f'(z)

27
THDHDZEDTD5, n

I—A b2 I FVELDIND D X575, MARESOMESTEAITH 2 Z L35
(B, 2ZZ BB 5, IERIE WS DEEZ TV B DDIR)e Vzg € QITH LT r = inf |22

> SEGR N

_ 1 f(w) w (2 2057
0:0=55 | eyt (€€ D)

IS g Qx Q TEAITH 2, WTFHIZLTH, &if [22] DFEFRIZTEETH 2,

4 N

EIE D.7 (REOY—FOD Cauchy DFESEE, Cauchy DFESLR) Q & C D%
B.CEQHND LTI A ZLTQWNTO0IZKRERY —[FfH (e, a € Q= n(C;a) = 0).
[: Q> CRERIETZEE, XD (1), (2) DD ILD,

(1)

SEFH g OxQ - C %

TEDD, [EED (e QITHLT, Q32 g(z,¢) € CIXEHIBETH D, ¢1d QxQ T
MTH 5,
E:={acC\C"|n(C,a) =0}
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B EBARETHY (HEERTOEMHTED ).
(FReR) {z€C||z| >R} CE.

EHOREED QC ETH2h5H, C=QUE.
z€EQNE T5L, 24C*, n(C,2)=0TdH350b,

/CQ(Z,C) dC:/CWdCI &_Qﬂi.n(az)]ﬂ(z):/ f(Q) dc.

cC—=z cC—=z

Wz I
Lo e
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72AHIMD?
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(v) (IEHIEAE D FELABIE DIFAE) D TERSINIALEDERIFEEL Ficx LT, f OIEH]
B F DFES % (D TERSNIERIBK F TF = f DD LD DHFFTE
T5)o
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R BARDIFIE 2 AR S %,

134



(vii)= (i) Dy &M OTHERTH2, D Ix D, LAMAATH 205, D b HEET
%, m
e () (ii), (i) = (iii), (iii) = (iv) DFEHZEFE O TWRWD, NEHEZREEL Oz
(HEH[4) T, (i) = (v) ZiEBALTH 3 (i) 225 (iv) 259 LD DBEAL TH 2) OT
(i), (v), (Vl), (vii), (viii) DFRMEMEIFEEATR TV 5

F misc

F.1 Wirtinger OWMBRE 0/0z, 0/0z

MSIERL 2 DBEE f(2) 1E. (v,y) ZEBE T2 ARYE 5,
W2 (2, y) OB u(x,y) &,
zZ+Zz zZ—Z

> YTy

THDI00, 2, z DB AT RS, HlZIF

pay ZTE g (272 LB (1,3,
x = =l=-——=z -+ =)z
Y= 2% 27 72 277

2 WHEHIX, 2 & 2 3N TRV T, AYEBEL LWL,
2 & 23N TRVLDT, WHW B FEMT TIERWDTH 30,

' oz o 83/ 0z 2\ox Oy
EERT B,
CDOREBRD & 5 BIEAWE R 58 » N2
0 8x8+8y8 12_‘_12_1
0z 0z0r 920y 20z 20y 2
0 odxrd 9yo 10 10 1
2

Tr =

9z 0:0x 0z0y 201  2i0y

DAaNT4H—

Wirtinger DM SMRE & FER S L 26,
FDIRLIZRZ D, 2 & 2 T TldRnwd

(F.2) — =0, =0

DD LD, FEBR

1 0 1 P
5—5(%+28—y>(x+1y)—§(1+2-1)—0,
0z 1,0 .0 1 .
5_5(%_26_3/)(‘”_@_2(1” V1) =

20Wirtinger (1865-1945)

135



DURE, 55 28] #5&I1C LTz,
[ o THhIuR

o g o _0v Ou_ Ov
0z or Oy 0Oy  Ox
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