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P(z) £0 DD TTDOEF B, cOL X
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Bl 1.13 0<a<l1l T3,

[e'¢) ;L'CV 27T2 za . za .
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2 cos >

FHATZ % (2124 Integrate[x~a/(1+x72),

Z DRFNZDOWTIX, Mathematica, Maple T 7 <
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%) ®

Bl1.14 0<a<l1ltFrex,

> gl ™
= — n
o l+z sinma

(HEfr )

o
1.2.4 / ST e
0 X

e CHHAHLED

I:/O"Sinxdxzz
0 2

EERBEBGREZMH L THERE L TA %,
PUR OFEIZRR Hil LA WD T, FEBICAZHNICD LE A TA S,
CDIRFBETBINH T 2 2 L 2D D 5 DITEATRITH L < 72w, HE BRI EBIE T

1 / T g ¥ AW TE B2, sinz/z REERTIIRV, HIC 2 2ERO

25%75)6\ I: -
2 T

EE, |sinz| IRELALDSZDT, TNETO LI (A 1.6 DAEATITo 72 & 5 7) i
B LW, 22T (il 1.7 OB TH o 7) FX
S T — Im 6_
T T

ZES e 2EZ S, PR
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—00
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MTIRIER (HRTRIELT. THICES): ChAEBATOS AN, Wb 5 LS
v O e 1 RO D B3 A ECERANEIRIKR 5 (HMHO % BENB) LW5

ZH o TV R,
p.v./ € de= lim (/ e—dx+/ e—dx)
o T e=+0\ J_ .

LHRRTAUL S £ <5< (L-2miRes (_o) — i LEAMETE ), MR, EERS WS
SEPH IRV, KENEZUZFHELTWS Z Itk b,

S f(2) = (e C\{0}) B, 0<c<R EMlFT e, RIHLT

z
Cr:z=Re" (0 c]0,n]),
C.:z=¢ce® (9 e|0,7]

cBE. M (HEET) OFAER C.p 1IZIHo THZ S % & Cauchy DD EMD 5,

R —€
Oz/ce,Rf(Z) dz:/E f(z) dx + CRf(z) dz—i—/R f(x) dx — Csf(z) dz.

(4) /6 f(z) dx+/_R f(z) de = cgf(Z) dz — CRf(z) dz.

(4) DT (2% = = —t L BEHAED L)

R _ix R _—it R _:
S
e—da:—/ ¢ dt:Qi/ el
€ x € t € X

(4) OEAF 1T e > +0 D& ZF 7 WPCRT 5, EE

iz 1 z'z_l
f(2) dz —mi = e—dz—/—dz:/e dz—0 (¢ — +0)
C- c. * c. * S

iz 1 .
‘ — & 0 BRETRHFRAH OO TENITS 57225, 0 DT (3M € R)

If(2)| <M. ®ZIZ / c Z_ldz SM/ |dz| = M - 2me — 0 (¢ — +0) D3I D LD),
. Ce
(4) OEAHE2HIE R — +oo DX E 0 IZPERT %, FE

™ ei(ReiQ) ) ™ _ w/2 _
/ - iRew S / e—Rsm@ do = 2/ e—Rsm@ de.
o ke 0 0

Jordan DAFEI sinf > %9 (0 e€l0,7/2]) &b

TH5 (2

f(z) dz
Cr

w/2 w/2 —2R
—Rsin# ~R-2¢ _ T 1 _—2RO/m1T _ m(l—e%)
/0 e d9§/0 e wd@———ZR[e /}0——2]% -0 (R— +0).
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UEtZzFedHbE, ¢ = +0,R— +oo D X

R .
. sin x )
21 dx — mi.

. T

hhs 1:% %18%, m

AR 1.15 ((4) OFDE 1EOERAZEICOVT) (M2 WEERO TRINIEHR L TRV, )
RIS

0 ei(eew) 0 - T ' ™ 0 - 0 -
f(2) dz—/ o - iee’ d@—z/ e d9—>2/ e’ d@—z/ df = mi
C. o &e 0 0 0

DESWCTHEEDLNED, RIED — ODIEHEBDLEEL VDD LKW, Lebesgue &5
DOHFINHEHEH > TOAURFHHETH 205 =

1.3 HEBOMDFHE

(Z XA 2, BETH, )

COHEHDOAFIX (BHTHY, BARBRARIZH S TWVEH), 1ZETNT— (6] 22 HEko 7,

& RERET DR EE VTGRSR 2 O 2 IR, B2 8EE0% W CEHR R
DEEDD B,

a, D3 n O “fEH7 X (BAEIIE. f Z2ERBIEE LT a, = f(n) DA

> a, FRE ) (-1)a,
ZEIHEL X S,
1.3.1  #fi

m

Pyp— i D)

(5) s1(z) == R (mcosecmz & bFEDILD),
T COSTZ

— =N

(6) $9(2) := - (meotmz & DEFEDILD)

EBLe BEN BFIREVTNBEE (0% h C AT TH S, 7 p(z) =sinmz D
FERE n=0,%1,£2,--- THHL ZOMNEIZ 1 TH2 (FEE HEED n € Z ITHRLT,

Yny =0 - O =0 e =16 2iz=Ilogl+ (0+2nm)i (n€Z) & 2z=nr (n€Z) TH2h

i
b, sintz=0%< z=n (n€Z).
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p'(n) =mcosnt = (=1)"1 £0 THE05H), WA, TNHIF s1(2), s2(z) DFEA 1 DR
THY (BT A0 TH206, BRI 1 MOMTH5), B

T T
R ’ = ——— = = —1 n’
es(s1:n) (sin7z)’ ., TCoSnT (1)
Res(sy:n) — 7r.cos7rz/ _ meosTz 1 (nez)
(sinmz)'|,_, mwcosmzlz=n
s1, 5o RIEBEEEHWTRT &
27_”: 22 (eiﬂ'z + efirrz) . 1 + 67271'1'2
s1(2) = oinr _ ginz’ sa(z) = 2 (eims —eimz) | "] _ g—2miz’

IN»H, r=Rez,y=Imz 255X, XROFMAENELNDE (T EDOET DRl THE
IZ72%),

(7) lyl=N+1/2 = |si1(2)| < 2me™ ™ |se(2)] < 2m,

(8) gl =N+1/2 = |s(2)|<—— <7

coshmy —

,|s2(2)] < wtanhy| < 7.

M 1. (7), (8) Zt, (& p. 106)

KK 1.16 (7), (3) 1&. —H8 [6] 22 BFR o728, BRIRBEDLE 2 572,

YI=N+12 = |z < 5™ s <2
lz]=N+1/2 = |s1(2)] = cos?nry <, |sa(2)| = 7|tanh(7y)| < 7.

(7), (8) DHES>TWB DI TIEEV, m

KRz, EOBEAB N LT, R:==N+1/2 2 LT, £R+iR ® 4THRE T AIE/F
DEAZEDAZIC—EAT2HEE Iy £ T2 (MEeHirine--)

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

DD DOZ 2T CRTHWS,

16



1.3.2 > f(n), > (-1)"f(n)

n=—oo n=—0oo

a N
8 1.17 P(2),Q(z) € C[z], deg P(2) > degQ(2) + 2, (Vn € Z) P(n) #0, f(z) = ggz;
LIBLE,

> S == 37 Res(/(z)sal2):c),
n=—o0 cl& f Off
Yo (=D ) == > Res(f(2)s(2);c).
n=—o0 cl& f Off
Rl silz) = sin7T7Tz7 52(2) = Ws(i:r(zirzz'
N J

FSERR EEOBAK N I LT, I'y ZEIEHOARMIRE 35, f O ¢ 25 T'y EIZRITH
. BBUEHELELD, j=1,21200T

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

k=—N clt f oS5
cl¥ Ty DOHER

[ OMUIHERME L2720 D T, N Ao RKREViRsid Ty BHTHICEEh S, 2oL X

N
(10) f(2)s;(2) dz = 2mi Z Res (f(2)s;(2); k) + 2mi Z Res (f(2)s;(2);¢) .
I'n k=—N clx f ofi
N — o0 DL %, Eiﬂ@%ﬁﬁj\g 0 WIRT %, REE H2EHM C BFEL T, ToRED
EED N IZHLT, |f(z)] < e (z€TnN*) &1 BDT,

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

ZEFN*

A f(2)s(2) dz

—F. mE 15 HWAE

Res (f(2)s1(2); k) = f(k) Res (si;k) = f(k) - (=1)" = (=1)"f(k),
Res (f(2)s2(2); k) = f(K) Res (s9; k) = f(k) - 1
519 % DT,

St == S Res(f(2):(2):0) - —— | F(2)sa(2) d,

k=—N & f o 2mi Jry
Z <_1)kf(k> = - Z Res (f(z)s1(2);¢) + L f(2)s1(z) d=.

211
k=—N clE f O Iy

17



N30 tdbt

S fm)=— 3 Res(f(=)sal2)sc).

n=—00 ciE f O
YD) == Y Res(f(z)si(2);¢)m
n=—00 cld f Ot

Bl 1.18 a>0 T B

=1
S=2 e

ZRKD Ko .
(f#) f(z) = e . i 117 oM RS, £ f IMEREBTH 205,

> fm) =3 fln)+f +§lf =5+ +S_25+l

n=—oo

f OWX +ia T, THD1IMNOERTH L2025, 1.3 12&XoT

. 1 1 1 ) 1 1 1
Res(f;ia) = % » =5 = "5 Res(f; —ia) = % . = = o
e 1.17 &b
Z f(n) = — (Res (fs2;ia) + Res (fsq; —ia))

= — (Res (f;ia) sa(ia) + Res (f; —ia) s2(—ia)) (A 1.5 Z W)
= — {—% - meot(ira) + 50 Wcot(—ma)}

m , m . ™
= cot (ira) = o (—i) coth (ma) = - coth 7a.

S = % (—cothwa — %) i |
fH 2.
(1) cosh (iz), sinh (iz), tanh (iz), coth (iz) = =M TRE,

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

(2) cos (iz), sin (iz), tan (iz), cot (iz) Z WHHFREEE TR E,
(BIMEIZ cosh z, isinh z, i tanh z, —i coth 2)

18



fidd 1.17 Tl&. (Yn € Z) P(n) £0 E WS RER BW2H, ZOH TR WGE bIE
D (10) %

/r f(2)s;(z) dz = 2mi Z Res (f(2)s;(2); k) + 2mi Z Res (f(2)s;(2);¢)

ks

CELETX

(11) Y fn)=-= > Res(f(z)s1(2);0),
PZSZ#o cld f O

(12) D (=D"f(n)=— > Res(f(2)s2(2);c)
sz)io c ¥ f ot

BEOENDZDT, P(n) =0 &R2ARMED n IZOWTHILHETIXREW,
5l 1.19 (Basel B#8) Euler 2"# A L7z & TEHAR

ZEZ S, (11) ZHWT
> 1 1 Z 1 1 Tecotmz

n=1 n€Z,n#0

cot z IFMERFEIK 0 < |2] < 7 TIERAIT® %226, % 2T Laurent BETE 5723, § IR ThHE
DB XS, ZOERMD 3HIZ

1 1
(13) cotz:;—§—4—5z3+--- (0 < |z] < ).
o) ) ,
ot mz 1 T ™z
b HHHC ,
mTcotmz -7
RGS< SR ) ER
W21
=1 B 1 2 B 2 .
fen? 2 3)
(17) DFERH: 0 < |2| <7 D& %,
oo _1)k 00 1)k
S D S D
CcoS 2 =0 (Qk) 1 =0 (Zk) 9
cot z = — = —= . =—--—= . , W=z
sin 2 Z (=1 e Z (=1) Wk
| |
—~ (2k + 1) —~ (2k + 1)!

19



TH20, HADE 2HWFIE, 28 w 0L LT, 0 OiEfE D(0;7%) TIERITH 2026,
%%&%&@Fﬁlﬂ%éo ?tﬁb%\ 26%) {Ck}kzo i)iﬁﬁbf

i 1

szo W = chwk (|w| < 7).
IS
k:o 2k:+1
TR\ - T
2 (2k Z 2/<;+1 2 et | (ju] <)
k=0 0 k=0
BB OMUIEET 5 &,
w  w? W o ¢ Co 2
I-gtgr gt met(a-g)ur(e-F )
REE HEEE LT
1 Co 1 c1 o 1
o= cl—— = —— S s S
0T Mg 27 6 120 24
N g o RY 5
1 1 1
C = 1, 1 = 37 C2 457
Wz Iz
. 1 LW w? N z 23 N .
cotz == - - - - - _Z_ =
z 3 45 z 3 45
il 1.20
Y BN O | O S i
_ 1 _ IR ( ) _m
; n? ne;ﬂ) n? 2 ¢ Z22sinmz 12
FER
T B 1 w2 Tntz n
Z2sinmz 23 62 360
THDHDIH
f: (—1)”_1 1 72 B w2 .
n2 2 6 12

1.3.3 i f(n)e™?

n=—oo

Fourier Z#1D1E T DI EACEBDFIH T E 72 X 512, Fourier f&EX Z c,e™ OfoEE

WHHTEZS 2 b D5,

20



( N
i 1.21 (83 Fourier fREDM) P(2),Q(z) € Clz], deg P(z) > deg Q(2)+2, (Vn € Z)
P(n) #0, f(z) = Q) EIDHEE,

P(z)
(14) Z f(n)e™ = Z Res(f(2)s3(2)e™;¢c) (6 € ]0,27)).
n=—o0 cld f o
7272 U s3(2) i= s9(2) —im = 62732%

N Y,
AROHIC, 5, TH L BNBBELT: 55 £ BBERIT B0 | f()sa()e d=

PR T 202EZTAEI, 0€(0,2n1) CR TH20 5, Re(i(z+iy)d) = —ye THH

‘6229| _ ’61(m+zy)9’ _ e—yG.

I y> 0D E 1 THMIZONED, y— —c0o DL ZX (0 #0 THIUX) +oo ITHELT
b, TDEE, z IZDE—FRIZ [so(w +iy)| — imr ERDBDT, EAOIIRL LS KB, 22
TRbH DI So DB i Rz S3 ZHW5

FlERH

1+ e 27z 2mie 2Tz 27i
- 1 — e—2miz - e2miz _ 1"

83(2) = SQ(Z) — T =T (m —
s3 ld. so ERIBKIC, MRIE n (n € Z) T, ZDHEUZ 1, Res(s3;n) =1 TH 2056,

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

Iy n=—N c & f ofi
c & T DGR

Iy Ol kLT
o y=—N—1 0Dt ZE|s3(2)| < 2me 2N (2 ZITHEH).
e y=N+1DLE |s3(2)] < 2.

2T
1+ e 2my°

o |z :N—i—% DEZE, |s3(2)] <
WINDGED ’53 ize’ <2me™ LEHTHMZONS, WZITN w00 &F5E, FHATIXO
WIR L. (14) i))’%—ﬁlﬂéo [

1.3.4 FoOofl
fll 1.22 (2IBFRBDOEHTHESH)

(1) neN keZ 0<k<n t¥5ysE. (Z):i/ A2 wmar,



(1+ 2)?

< ez rene,

2) |2 =1 T3LxE, ’ -

o0

3) Y (25)5% ke X,

n=0

n

(I+2)" e ny i —~ (n j—k—1 —= 1 A dy = 1 ((=-1)
W =2 Z(j)z_.()(j)Z e, 2m'/z|:1 ! _{o (¢ #-1)

3 . 1 (14+2)"  (n
THDH0N5H, 2m'/z|1 s dz = (j)

2) |2l =1 DL E, |1+22=14+22<(A+|2))2=(1+1)2=4, |5z| =5]z| =5 TH 2
: (1+2)?
A 5z

4
< -.
)

271 zntl

2n
(3) £3 (1) &b Qn) L/ (1+2) dz TH53, (2) DFHfi & Weierstrass @ M-test
|z]=1

2\ 1
Mo |2 = sz<u) D BRIHT B = L 12 LT,

52

“/m\ 1 (1 (14 2)> 1 1 & 1 /(14 2)%\"

= - ST g ) = — . d
; (n ) 5" ; (2m' /|Z|1 ot 7 5”> 2mi nZ:O/Z|1 2 ( 5z N

1 L= [(1+2)%\" 1 1 1
:f/ _Z<( +z)) ds = — 2 _dz
20 Jyzj=1 2 = bz 21 Jyp=1 2 - (1+2)
%4
1 dz 1
210 J1 22 =32+ 1 CZ<1 o (22 —3z+ 1’C) Vs

2 IEFRIRABORIE — HERHM L ERE

(ZOHEHIONFIFZFL S HHA LD % & F UL WO T, AL THELRFIOMEMTEHD T
%, HHMEMSPL D - voZidhe, 5 bIRHEINCEE ALY, )

2.1 ELC®IC

Taylor FEB, Laurent RSN S . (IERI, HHA) BI#E BT 2 5k13H 5. L0535k
%5 5.
(Cf. ZIHADWE R, FHAXDERT DB, )

22



i BiF 2 5FHRE. FID TR & FRIRRFITE T 7203, AXNTAS B4 L BRI
A TRT, ARIOHDE D2 2L 2B ICONTRSEVWLDDTH 2,

N 1 1 00 9
t et 1‘[“ _ — _
meotme NLOOX:JVZ—TL z +222_n2

n—=— n=1

FEAOEHOWE = = n (n € Z) T, (HU3 LB WEE 1 (L Q&Bd) TH B
. Lawent EHOEME —— T, Tho LVRTHEN, TAKIY Y IALE | KB,

2 1 1
: — + VG@%O )

zZ—"n z+n
cot ZHISTZWADT=DIT

1 .
cotx = = BT tan (/2 —z). 777 713X 1 (p. 23)
tanx sin x

FESTHNIZIE. SRAD tangent & W5 T & THREE (cotangent) & M-I Tz,

KX 2.1 2L DA cot DEBT D EIBBIDE - TV B D3, cosec DERT I EUEBHIZ AN —
LCHBA52 0, BN [7] 1o TN T, BB 25 -7,

1)"2z
cosecz—smz +222 SUSCE
ERK-R
T =T (—1D)"21z 1 = (—1)"22
T CoseC Tz = E+Z::—(7rz)2—n27r2 = ;—l—; JERpCE

1: EREE LTD cotx DI T 7
RDZEHRIX Euler 1I2X 2 b0, ‘WD XS5 T, #IHTHZ e REEREISR

23



EROANDBZWVWES S,

e ([N (B [ I SN (RE
:772H(1—%>.

(sinmz ik z=n(n€eZ) 1 NOBEHRETEDT, (z—n)=-n(l-2/n) ZEKE LT
KD RS Z IS, FRDBWMD ZODIFHHEIZIHE L 50, )
(R Euler 1%

2 .T4

T
42 ... (Maclauri
; & T o0 (Maclaurin JER)

DD

o0 2
OEDEEML T, o? DEORREIBT 52T Y % = T D CHAL A (1T484F), )
n=1

2.2 (188) —HINE

F—U—F —RICR) 122oWT, BL BH2#HHEZT S, BEHOLSRIDIEK LN A
WX ZDHEZRIELTHEDORW, RETHIRFy T2 E5,

-
EE 2.2 (ABFIOZHNEK., —HFKINEKR) [ Q= C, Ve NIZOWTf,: Q- C
b B

(1) {futnen D3 f 12 Q EBERYNER (pointwise convergence, pointwise convergent, converges
pointwise) 3% & I,
(Vz € Q) h_}m fo(z) = f(x).

ie. (VreQ) (Ve>0) (N eN) (YneN) n>N = |f.(z) — f(z)| <e.
(HB2ZWVIE (Ve>0) (Ve eQ) (AN eN) (VneN) n>N = |f.(z)— f(x)] <e.)

(2) {fatnen 23 Q b fIZ—FRYNER (uniform convergence, uniformly convergent, converges
uniformly) 32 & &,
lin sup |fu(z) — /()] = 0.

n—oo e

ie. (Ve >0) (AN eN) (VneN) Vz€Q) n>N = |f.(x) — f(z)| <e.
(Ve>0) (3N eN) (Ve eQ) (VneN) n>N= |f,(z)— f(x)] <e.)

J

Bl 2.3 (EGREAHTOERINRIERISEFE TIIHBWVWHD) {f,} 2 f TBRICRT 205 7%

24



T, [, IR TEBLTDHoThH, [ OEE TR DD 5 5,

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

EBE {fu i f KEREDNERT S, f, BITRTHEFGETH 225, flid 2z =0 CHEHT
H5, =

fl 2.4 (BRICGRETTRIFEHESDEERGVDD) {f.} 2 [ IZERINKT 22057213 T
& BRI RV S LR,

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

rHELLE. (L) BT 2, £ 25T,

2 1 2 2
/Ofn(@dx:i-ﬁ-n:l, /Of(x)da::

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

n—oo n—0o0

ThHIH75H,

R 2.5 (EHREEE O—HRINVRIRRIZEFRIR. —HRINR 9 NUSTHRITES FTEE)
(1) i RIRAN A —RRIPR § AUSHRIR & 385 TH %,
(2) BRI IAUI, B e lim 3B ATRETH 2,

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

e z€Q

%. Va € QI LT, fy i a CHEROT

CO

I>0,Vy e |y—al <d=|fn(y) — fn(a)] <

C»JI(‘r)

W2 ly —al <0 ZH7zSTEED y X LT,

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

- =

Wl o

it
A

IA

IN

+

Wl M
oolmz
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/fn d:c—/f

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

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

z€[a,b| z€[a,b]

=((b—a) sup |fulz) = f(x)] >0 (n—00)m

z€la,b]

HWEFEDITOVWTHRIETH %, #hifk C Of C* D LT, {f,} BRI f ITIRT 3

7% 513,
/Cfn(z) dz—/cf(z) dz

[nné 2.6 (CEEHN—RIER I NISTERM D FIEE) XM I c R Lo O Ho %A {fn}}

< sup |fu(2) |/]dz]—>0

zeC*

P FACHRIER L, {f} 2T E g i a—HRIRT 272013, f1d C T, f=g.

SRR e el ZERICEET 2 &,

+/ﬁﬂ@dt(x€ﬂ

DR DD, n—o00 T 5L,

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

C OFEIR Q _EDOFRIBIEG] { f(2) ey B3 f(2) 1S U EEEDF] {g,(2) bnen
P g(z) IR T 272 513, fIZEAIT, f =g

VS EENG SN D0, FEED o LIROWEERDEL D LD (f 2.9).

AR 2.1 (BE—HRIGRITNIFEIMO D HRD) HidadE 2.6 OREFED-ND, {f} 1
I BIRT g IZ—RRINKR T 2 081372, BHDD 2BEHETHRINETZRW, Thbb,

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

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

SBIICIENT= X D12, F' = f 7123 F DMEET 254, / f(2) dz = F(b) — F(a) (a, b ZZTh2h C DI
c

ﬁ\%ﬁ>f@5@5\/‘ﬁ@mczh@y<mmy

26



7o )
f(@) = fla) + / g(t)dt (zeV)

DELH, Thps fllx) =g(z) (x € V) DEDIPNDZ DL, WO ZRNZERETHZ Z L
DARERTH 5,

I DERODD ZEHETHRIPCRT 2 2 WS RFIE RO a Y7 MREE ETHRIPERS
2tV I ETH S, D% [ TIEE—MRINRT 5205, HIHETIE, “uniform
convergence on every compact set” & 2> “uniform convergence on compacta’ &9,

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

WIZED &, ZNETIKEN L@ED 5 5T, AR RIS TIEBKE 2 D% (—HRIX
WORETZDIZ), HAEDTZ G TH 5, =

—RRICROHIEZE L LTiE. ROEHITED K b DHMENTH 2 (ZUF—D2D 05T
H o TREADFEMETIER VD, IEHICZ DGEICIOEM T—RICEDGEEHTZ %),
4 N

iRl 2.7 (Weierstrass @ M test) ZM IR T 2 IETERECT, {foneny EZETRW

G Q BERSNTEREED Bﬁ@(?ﬂf

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

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

/
BEBH THOICR T 2 S 3RS %) DT, V2 € QML T, ) fulz) BIRT 2, A
n=1
% S(z) €8,
> M, ofE U 8L L,

VijNeNWmN'nZNzﬁU—XM@<a
k=1

DL E, Ve QITH LT,

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

k=m-+1

Z |fe(2)] < Z Mk:U—ZMk<€.I

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

AR 2.8 —HRCHERIOR S 2 2, SRbDB Z|fn )13 Q E—RICRT 2 2 v

27



F I DINHRMDTHE, PECRFANTIRZFR IR 2 Z & PERFA iz in 5 67 TIH
ARED RS e v—F URENCE L T AEkOaENRF 65 2 eid MERBRL Tl
HLTH 2%,

2.3 IEFRIEESIDLE—RINR

ERIBER A & 72 2 BRI OWT B T—HRIR 3 AUSTEAIRE A BE ) DSGLS %, 272
TR ROGEDELD LD,

el 2.9 (IERIBEFINLEZ—HRIGR I NUISTERIMSA FIEE) Q 1& C DT, {f}nen &
O FTERSINIIERIBED SR 288831, f: Q- C &3 2: {fu}nen D Q L TIEFE—
BRIZ IR T 27201, fIZIERIT, f(2) = nlglolo f1(z) (z € Q).

(—IZ. fICERINORT 2 C #EEES {f,.} DEBIEZID g ICIAEZ—RRIGK ST 22613, f
W CHRT =g WO EHDD 205, EHIBEICOW TR, EREESIDINK T 5 RE DE
LRWEMMRH L, EWVHT Lk, )
BEB F9 A Q THTH S Z L IFHL L TH 5 (—HBISHFLBEIES D L 7R — R IR AR
ERTDH B0 5),

a€Q T3, Diaje) CQERde>0%M5, FED 2z € D(a;e) ZIEET %, VneN,
Vk € NU{0} iZxf LT, Cauchy DED LD 5

k) — kL fa(Q)
) 1) ./M e

271

k=0D%EIT. n—oo 32L&, BRI | —al = ET—RRINKT 2, FFX
di=ec—|z—al B d>0T, [(—a|=¢ ZiTERED (ITHLT

[C=2l>|¢—al=la—z[=e—]a—z[=

iBDT, QWNDay 7 MEE {CeC|¢(—a| =¢} ET. {f,} & fIT—RRICET % Z
CIEFEELT

Q) O] _ 1
il ol B |<§1i£s |fal€) = F(O] =0 (n — o0).
W 21 , 40
P07 0 e
BESNE, ®ZIT f1F D(a;e) TIERITH b,
k! f(¢
o) when) 0@ =n [ e cepwe)

Bz, 9 o 0 BER—HIGRTH 2 Z L BRT,
196) — PE)] < o s 15 f%|/

T |¢—al=¢

|< o Z|k+1'

28



K:=D(a;e/2) BE, 2€ K &35, [(—a|=¢ ZlTHEED 2L T

K—zhﬂc—a+a—42K>wp4a_4zg_g:g

S = , — < (= - 2Te.
¢ — 2" T \e c—al=< |¢ — 2" T \¢€

sup () — £ < b (2) 2 swp 10 = Fa(O1 20 (0 ).

z€K |(—al=¢

ThHho2H7156

zhd {7} B K TRIURT 2 L 2 EKT 5, =
BEEFIDS Q T—HRINCR T 272 513, HBARRH S Q TIEER—FRICRT 2 (2HbA ST 2
NL)o EoT. RDZEBRMDILD,

% 2.10 (ERUBSHEIA— IR T NIZTERIMSFTEE) Q 13 C ORIRT. {fu}oen 13 Q Lk
TEBEN RS SR ZEEFL f:Q = C EF 20 {foluen 75 Q ETHC f
RS 372513, [IREAIT, f(2) = lim fi(2) (= € Q).

T ZETOEmE. TR DICEL T, HRiiird o722, HEEBEBGETHEZ2EEYLY L
T. LU FodbonEsN,

4 N
FEIE 2.11 (Weierstrass D —ERBEE) QO LoIERIEE D & % 285 {f,} 25, Q &
T fITIABR—RRICRS 5 & =, f 1% Q TIEH|T,

(Vk € N) ﬂW@:l@j@@)(Qfﬁ%—ﬁ)
512 C NOEEDOX TN & 27z i ¢ 1ITR LT,

nh_r}olo/cfn(z) dz:/cf(z) dz.

(COBCIEQNDay T MVEETHE00, {f,} 10 ET fIT—RRIGRT 52
CITERE & )

J

Ihpo, (FEHRE. v—7 VLA D) B4 BRIz ED 5 2 etk 2,

] 2.12 (Riemann O —2EH) AT TIE. n e NITHLT n® =exp(zlogn) LERT
%, TZTlogn l3FME., ZOHEFET 2T logn e R &7%2%, BREFETBREADEHM
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ZWKHTHRELT S, MOOHEDFHMT 2) 25, A oo ITEDT 2, RT3 Z e 2EKS
&5, BRERZEEERT b,

- FRH T & R O MR K D3E W ~

FERBDOMFRD oo bERFBOMFAD oo 1X, FEETRAIDODRVDIED D TH 5,
TR ZHHAT 2720, FEHIEFD o 1T +oo EEFEL ZEITT 5,

FROMFUIE, —00 VI3 BDIH o> T, ZHUE +oo EIZES DD TH S, HERR
TEDY. 400 3HEDET, —c0 XEDRTTH %,

—00 = (—1) - (+00) # +0o0

DI D 31D,
BEBOMFIZIX, BEAPSRTULARLE VA co S 1ED 37217,

(—1)-00 =00

VG%%Q
N J

3.1.2 lim & ¢
ZNET +oo, —00, 00 1&, lim KHNEHDTH o7z, ZHZEEL XS,

KREAMDBE [ E2EEBM 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 IFEEBH TR,
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BEBHOGE [ 2EFEK 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)=0lFE WS 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. ZHEiFHE &,

[ 7. li_)m % =0 2Rt
B 3.2 (H5PLEFL L EERDOBRE DHER) XIS T 2 FEEBDMIR & O @ T
BysZ,

PUR, R R, EREE e F L OIREERO T, RIS ZWIRD . ZROHARNS 2 %2
WG a3 EREE. « ZHWRGEI3FEREBE T 5,

n € NIWZXLT 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 I . 1 g N
n e NIZxLT lin(l)z—n = oco. (Cf. n 2MEHZ 5. limx— = +oo. n DA S,
zZ— x—0
1 1
lim — =400, lim — = —0c0 THE0 5. llm— EFELRV, )
x—+0 " z——0 " z—0 "
lim exp z IZ1FE 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 3ZAMTH
z€ —00, 2SS —00,

z—>00 z—0

505, Relogz = log|z| (BAD log EFEEEE LTD log) 2D T, [logz| > log|z| (A

46



D log 1FFEEEE LTD log). WRICHEIFFEMIRELZLTH, R&ED lim logz = oo,

Z—00

lim logz = oo.
zeC\{0}
z—0

HEC\{0} 22— 22 5 —RICIIZMEEIKT 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 HATE D720
POoND GIHETES) LR LTBINETH S, ZOHF=MEABIrOAKEE T
FTHRADZDEWVIGFFHEMT VWS, HRIIEZTBI AL (FAUIANRZ X TERSY) »
5, BORAKZ E SR o TEL Z2RBTL2008EE LW,

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

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

M 20@E 2 lim f(z) = —o0 & (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 BUEHT 5. 2 © bi Q= C\ {0} BDERBTH 2, H£ED

z—0 2

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

U] +1
1

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

Qﬁl’—‘

Z lim1 =0 XL TW5, =

z—0 2

(5 D@E »— - biQ—C\{O}#ia&kﬁiTZﬁ% 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 & FLLRIEFICHZTOWHND K5 KD T (B7RAIC tan 1F
EAXTTE), WOBZEINHRAX—bTED, ANZLo Tk, 47 —DRK e = cosd +isind (&L
. FARO DY OEiEE RS (gsz Cz;“j) (LATHIOBDIER) B AKX — F T 205 LKV, —

Fid ot SADRREE I RARATEBITS, LI ABWVWEES I,
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3.1.3 Al

AIEICH TR 2 0o I3 L72EKZROE/ TIER W (oo B THTRZ DI TR T,
T 4 00" HBWVIE lim = DL W B THA, TAUIMIMES EARB LD b KEL
KBLVWSEKRTH 7).

00 BHLWVA (0 ¢ C) ¥ LT, CIRZNEDIMATIIRLZDD%E C HBWIEP &
<

C =P' =P (C) :=CU {oo}.
(2 (FICPYC) tFH VWL %) 13, 1 RTERFEERM LTINS D TH S0, 2T
B CIERITHNT S [Riemann BRE) LPFOH 25 2 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 ) L5ICRDISITEDZ 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} ZMETIZR L, BERMER LIFKEIC KA,
FABDTROEIND ? Bl Z21E 1 Koy s
az+b

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

X, C OHFETEZ 2L, EHTERVEDDHL L, BHEEDLVWI LPEE 25, C 2
AT 2, f:C— CHFAMEER (BN OMER) 12725 FEFITToZhrT35),

1W&4«ﬁ@b?)lmﬁﬁﬁﬁtmﬂf@%:;izki“%E:”%iét\z#—gmﬁ
Lfﬁﬁfééooibfﬂﬁ{—awﬁCfﬁéoZh@i%(ﬁ#@ s f(z) £
ﬂ@»f@5ﬁ\é%6ummo£@\ﬂ@:%%ﬁkﬁzmﬁﬁummgirlzém

3(z+2)=3z+4 LAMET., TARBERT-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, fldeWghicinz, 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 IZFEMEEM (homeomorphism) 127£ %, m

3.1.4 EHBAFEHNA A—T — Riemann EKE
C & 3 XITCZERINDERE ¥ AT % 3 2 L 23T 3,

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

EBLo Flexiae VH (23 =0) 2 H TRUERVEC L[A—HT 2, TK2DDB (21,29,0) €
HIZ zqy+ixy € C ZRIEXH S,

VP e S\{N}ICHLT. N & P2ELHEF L. H LORM P Hrit—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 k2Rz@5ERE. 526071 F
HEDREZRDZEHE) ITKD

T Ty T1 + 129

y= , Tty =
1—I3

T =

_1—I‘3’ 1—.%3.

8 ZoZrrlfEhdk,

0: S\ {N} - H Z2HEHNTHS, ZOZ LIERMAFEHNA X =IO TH 503,
2 = (1, Te, w3) DIRD XD IWZEMRANT 21, 29, 23 ITOWVWTIREITZZ D HBH 7051,

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

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

SIE Ay s = — =
EET DEPNDLDT, 1 = (1 — z3)

FIRRIC 29 = y(1 — 23) =

IN%E 23 IOWTHRWT, 23 = D5 1 — 123 =

2> +1
z2—Z 2 —i(z—73)
2 2241 |z2+1

z+7z 2 _ z+z
2 zP4+1 0 2241

49



(ALHIR) = {2 € C | 2| > 1}, o(FiB) = {2 € C| |2| = 1}, o(M+FIR) = {z € 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), ZD 0 130 h 2HETH 5,

Z5LT. C=CuU{oo} EAEDIF7ERE S DI &% Riemann 3E (the Riemann
sphere) & FE3,

Hbrbhr P NDOLE, oP) = oo THEHhE, COMHEEEINCERTIUE (20K,
ERIZZNEITD). o 1F N THlie 22 L HIFTE20, Hidp: S-Cd o :C— S
HEHTTH B, DFED o FEMHBETH D, MAHKNICS CI1E S LR—HRTE3 (2 2Tl
AR LT W3), 22T C HE% Riemann BRE & FERZ X 20,

FEE 3.5 Fi3. Riemann BR[ S DERIZ. RICE->THER S, SIE a? + a2+ (v3—1/2)° =
(1/2)* TH 2 L7, b D ICrmil) & OSAEGHZ AW D (8o e #HEE [10] &
ZobTLED ), BABNVIZ—2ardidd, n

COHFarya—x—%foT, 2 FWVWAHILOIH RV, CESDETE-

6 DERE N(0,0,1) & P(xy, 20, 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 ZIC
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

BHDORR=, HOHEA ETER I N-FEMOMR0EG M &2 ER T 5120E, (ifH e e
BN AWEEERT DDEND 5,

ClZoWVWTIE, EED R 21,20 OHEEE |21 — 2| ZHVWTHHEZER L. ZAE R S
R" D ZrFEEDORH AT, BRTWE2DOTO2heTWeEbs, BEGHEDZ DT
F 2 FClE, BRSO AR RHICEDSZ 22 TC OMEEEZRLTVS, Y
TZNZEAL X5 (£ WO EHERNRHAPHETZ 2 X 512K oTIEL W),
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C DB a TN LT (AT a OEAEHEREMENS Z 21272 2) £EKE U, ZRRTE
H5:
(26) U, :={U(a;r) | r > 0}.
ZZTU(a;r) i a D r B MHINLEET. ROKDITERI NS,
(a) a € C (a EFER) OBE
U(a;r) = D(a;r) ={z € C| |z —a|l <r} (CTHEBRTCADLD ).
(b) a =00 DHFHE
Ula;r) :==U, . ={2€C||z] >r}U{cc}
(Joo| = +o0 EBKRLT, U, DI L% U, = {ze@ ‘ r< |2 §+oo} vy ET, )
KEDICRZD, 20U, ZHVT, XD E512C ORIES. SFIOIE (R), BERo
2 ERT B,
4 R A » N
E& 3.6 (C DFEE. RFIDONGK. BHOERME) () QCc C 2 C OHERE (Va e
Q) (3U eU,) U c Q.

(b) C D EH] {20}nen 25 a € CIZIEE (VU € U,) (3N € N) (Vn € N: n > N)
zn €U.

def

() QcC f:Q=CacQb3aLE, fhaTiHlE (VW el BUelU,)

fUNQ)cVv.
J

s brdrd COBELHNTHLS ~
FOEFRLHRPLT T B0, HRORD D ICM#ZME> TRILELTH 5,

(a) QCC 2 C OHEE L (Vae Q) (Fe > 0) D(ase) C Q.

(b) C HDEF {2 nen 75 a € CRIKE (Ve > 0) AN € N) (Yn € N: n > N)
zn € D(a;¢).
(Bl |2, —a| <e &EFE A%, 2, € D(a;e) LHFEXHZTH 5, )

CC fQ—>C acQbFars, fiaTHlff (ve>0 (35>0)

Q
f(D(a;6) N Q) € D(f(a);e).
(El (Vz e |z—al <0))|f(z) = fla)| <e DEDITEL & ZA%, f(D(a;6)NN) C

fla)ie) L EEMETH S, )
N Y

ZDEIWCERT D, ULFDRD LD,
o FHEAZRDNHI DT 3,
16(1) g ¥ C IIHES, (i) “o0OMEAOIBEIIHES, (i) HESD SR ZEAE {Usher OADE

U Ux 3pasEA.
AEA

(c)

S
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e QCC DEAE. QONCOMESTHZILE COBESTHZ L IZFAMETH 3.

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

e, cCneN)THdrE, {2} 0C Too XIHEFTZZLL
(VReR)AN eN)(VYneN:n>N) |z| >R
DD IO L IXAETH 3.,
Bl 9. ZozZrziErD X,

R 3.7 (TBALRBICK) —ic. GAONLES X TN LT, ZOH O mFIORRS,
B oM EE 2 2121F, MHEEN 2 MEEZHW 2, X ONHEERT 2D, X O
FEER (FHREEGORK) 2ED IR AZERAT 222020 H, X OFR a i LT, a
DEAEHER EMEN I EEHEEED RN D5, ZHUTOVWTE, MHZEHOFELHD
7HF A+ (BIZIEEFFO D BRI [13] . HHERT A M THAAH - =4 [14]) A
5rRV, =

WER 0 1T LT, CTa lRE WS DIE, ChETLRIUEK (C T a i2lR) T, C
T oo lZPREWVS DIE, TNFET — oo (HRRICHMN) tE-oTELILITHET 5,
(ZRET, HEIZ TH9/hEWVe) BoZzDiz, K& W Ry AFIET 2 DIEMEA
HBHEEID, £DZ D e-0 imEOFHEAIIC TREV Y, VX W) 20 S FEIIA-TVARD
ZeERVHZES, )

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

1215)1 f(z) =00

THDE0 56, 11_1)1(1)][(2’) = f(0) DI D LD, [AIBRIC flF 2 =00 THHEHHGTH S, =
513 C=CU{oo} &, RRTEHKINS d ZFEHEL UCHEBEZMIc R 2

(27) d(z,2') = |l¢7(2) — ¢ ()] -

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

ZHUIET 312, 2,2 € C Oz, 53 2 Riemann Bl S D5 o '(2), ¢ ()
DR ICBIZHEHYE LTERLTE2DIITH S,
M 10. 71 2,2 € C DFEIF. KD XS HITF 2 Z & Z2R¥,
2|z — 2

VL) 1+ [P

Z O d(-,) 25 C OiHEED 3 2 L HAHEZ M, 2 LOREAREHERTED A
HEFRIULTH2 ZeHEEHATE 2 (Z ZTIEEKRT ),

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

NAHZED 2121%, BESZERT 2 LM, SROBFEEREZED L. LWVWHIRH LD
bHb, @ ETHAT %,

X FETHRVWESGL L, X OFE v LT, X OHFDEEHE B(x) BEZ>TWT, U
To&H (BEREFERORIE) i3 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 Vre)@UeB@) UcQ

YERT D . BHESOLKIINMEORIBE S (MHZEMDO T 2 b 2R X),
ClZBWTIE, ace CIlTHRL T,

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

EED D & BEARFHERDNEN T S, ZADED SMHIE. BHED C OfiHTDH 2,
%ﬁfﬁbi B(oo) ZEH T, Bla) (a € CU{oc}) BEAEHERONE 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 DFICEIT 2 TREE LW > bD2EATE, 2RV Z & CHEREA
TOMAAREERENERTEZ S (RFH Lo E0d LAKW, EiZZHUE Riemann
HDO—fEimo 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®%otﬁb
BMEWLCOVWTEDP 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,+00)) {2 € C | |2| > R} & f DERBUTE T,
ZZT fIREAITHZZZ2VS, ZDE X,

sy =1 () ©<lul<p

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

(i) oo 2 f OFREAEEFER (removable singularity, IERBUSR, regular point) TH % &
. 028 g DIREFEERIRFATH 2 282V I,

(ii) oo 2% f DR (pole) THBElF, 023 g DMTHBZE%EWVI, 025 g Dk HLDOM
THHLE. cold [ Dk HOWTHB LS.,

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

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

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

(28) flz) = Z%%—a(ﬂrZanz" (R < |2| < +00)
n=1 n=1

DAL D D, FEiX
(29) _ 1 f(€)

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

SEER  THRZRBEIEG T, FEREE A(c Ry, Ry) (0 < Ry < Ry < +oo) TIEHIZZEE%X Laurent
B HR 2 Z 2 BEFHEATH %, A(0; R, +00) IZDOWTHA LT, (28) 2{ifi7z3 {a,} »°
—BINSIFEL. (29) DD Z e 238 5,
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—7J. g & A(0;0,1/R) TIERITH 255, 0% g DIMVFFER T, (FH{by}nez € CP)
- — b_
gw)=> byuw"+b+» — (0<|w|<1/R).
2

FiZ0<r<1/R ZWilTHEED r IZHLT

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

(28) DIE DR D —EMD 5
(Vn€Z) b_p = an.
W 212
o 0 f DRREMRERIREN & (VneN)b_, =0« (WneN)a, =0.

e co B fOM < (FTkeN) b, #00D (VneN:n>k)b =0 < (FkeN) [ag #0
D (VneN:n>k)a,=0]

eoco S f DEMFIEN & VkeN) (GneN:-n>k)b,#0 < (VkeN) (IneN:
n>k)a,#0 m
(28) &, f DMK co DEDH DD Laurent BR. 7 Zanz” ZZDEEBL IS,
n=1
BAKINC a, ZRDZDIZ, (29) 3D F HHI RNV 22, f PVEHBEBOEEIX
PR BB RED D 5 (RIS ),
c € C OE LS, IR0, lim f(z) IS > THETE 2,

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

(1) oo 8 f DIEAIA « lim f(2) & C WTHIRERD (3 a9 IZF LT 202 5)

zZ—00

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

z—r00

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

z—»00

L72WY)
J

SR - — % DEED DS L E. 2 00 0w — 0 THEHE. AR O S
JOEHENSHONTH S, m
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SR 3.12 % T Riemann & (1 ZTEZESHK) 22288, C = CU{oo} #% Riemann [T,
~ N ol N 1

oo DHEEIEE Up — {2 € C| R < |2] < 0o} 1251 B RFTHEEA w = - THBHLIRTE

5, |

Bl 3.13 f(2) % . 2= oo ZERIE (REMASEL) £ T2, HE

o) = £ () = =w

1
w

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

z—0 Z

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

sy =1 (5) =+

Fw=0 225, 2T limz=c0 HDHLNTHS, =

Z—00

- 88: c € C TD Laurent B, BRI ~

c € C EZE f OIMIFFRER (isolated singularity) TH 2 &i&, (Je > 0) f &

{zeC|0<|z—¢ <e} (ZNIZF D(c;e)\ {c} £dFTF2) ZERBUCEZ A, £ ZTIEA]
THHIrrWVI, ZOLE, (Haplnez € CE)

[e.9]

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

[ DINIR R ¢ BT D 3 DI T 5%,

(i) ¢ DBRERTEEIFE S (removable singulariry, IERIAL, regular point) TH % & 1. (Vn €
N)a_,=02EDUDZ%2 VI, ZIUIRD (a) % (b) LEMETH 5,

(a) (Fe € (0,8)) FIE0<|z—¢|<e THHFTH 2,
w)%g@nicmf@@%%oﬁﬁiggma:%%

(i) ¢ D% (pole) THBrlI. Gk e N)a , #0222 Vn>ka, =0 DKHILD
TV (ZDL X k2 ¢ O (order), c & f D k fOMEFER), T4
li;n (2) =00 E[AMHT D %,

(iii) ¢ 2% (FMIL) EMIFER (essential singularity) TH2 &% (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 2B (residue) Res(f;c) &
Res(f;c) = Res f(2)dz :=a_

TERT %, c DEDY ZIEDAX AT 5. XTHNTHE S D(c;e) NDORARFR C
R LT,

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

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

! 1
1)
w ! 1+w
w
Fw OB LT w=0 DEFETIEATHZ205, fiF 2 =00 ODEHTIERITHS (?67?

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

B 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 n iOMTH5, =
il 3.17 2z = 00 &, sinz, expz ¥, ZHATRWERH O (i) EMRELATH S, =
BR. f: C — C DERERUZ 513,

(Hantnzo) f(z) = Zanz” (2 €C).

n=0

ZHATRHRVEWS ZEId, a, #0 2T a, PEREDZ 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, »
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3.3 HEEERTOEK

~
EZ 3.18 (BAHOMIFES oo ICHBITEBE) Q1 C OMESET. f: Q — CIZIERL
oo B f DINIRIRL 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 LI, Res(fio0) £72id Res f(z) dz T
E N
N J

r>0 LT, z=re® (§€0,2n]) TEFZMMREZ C L LS5, ZhEEHAZFDE
T3 r OMAE LZ, KEHEDIC—F 3 2R TH 2, REDITR-oTLES N, C I
oo DD ZEDHEZ—FHTELEVI, 2D CIKNLT,

(30) 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 EEOEHND),

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

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

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

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

AR 3.19 (fBRERED 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) BADPERF L LTW SR [10] T BE%Z Res(f;¢)
T < Res f(2) dz 2HEE, BB REBUL, BIECf TR BT f(2)dz ISH L TER
éh%\k%ié®ﬁﬁﬁfﬁéb%\tbfﬁé L2L, CORSZHRALTHETFR

MEDHE DS R (DA (6] 101E, BRERRMA TR L TERI N2 b 07
EENTH B, §E%¢i%57£ofb\7’£b\) f@éib$< DY LHEZE»STHAS, L
L. 2OH701Ek. ARBEOSVADEL S5 5, =
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& o
&
e

I s BIERE BT 5efir Th b
T E.

2 (FeDRMICEZ]WZ LS5, 2 FH, w FH, Riemann BKE D 3 D Z2#iWT, )

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 BRDEETFEEHDOKDF) FEEFHD co TD Lau-

rent JEBHD FEI L FEDOKRD T ZHITHHAL X 5,
244102249
22—z42

1+ 7i 1—/Ti
= , 8= 9

(*) f(z) =

1+ 7 rB<.

ZOFEMEEK O C AToMmix THb, a:

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

EHERD 2RV,

(x) DEADTFDZHEK 24 + 1022+ 9 2. FROZHEK 2 -2 +2 THOHET I . ¥
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224249 BD 72-9THE06, XRDEICEZHER + EFTBROBICETE 5!

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

2—242 z—a z—p
iz 3 A B DBFET 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. LENZAD»EREVWEZ LT, 0EKEID W) S THAEL TV, )=

AR 3.23 (BEEHD ~ ICHT3 Laurent BRADEPEFHBOFE) HHEVTIRDIRS
. FHEEBD. oo 12815 Laurent EFDEH & BEUI—MITRD X 5 IR ZEHETK
¥ %, (Laurent BHHDBRBUIETINEIZZ 2 28 EHE DR T, BHEZ A2 UIHDE
D2BZEeMNBVDT, ETHHEHNTHS, )

GHEBEA f = % D oo IZBI} % Laurent EBHDOEEIX, HIDBOBZEIRET S22 TKE
%o DED Q(2) = q(2)P(2)+7r(2), degr(z) < deg P(z) E LT\ f=p+5 L72DBD, p D1X

M EoEZED TS DD Laurent BEDFETH 5, FREEUX, Res(f;00) = — lim ar(z)
IEHCHHRTHS, =
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4 HBIFFEHK

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

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

4.1 FIEBROIBD DD R

(BEE [10] 1ITZ VWS ABEPHEIN TV S DX, Mittag-Leffler DEB AR EZEHL T
WbD7EA 975)'7)

EHBEB ORI # (partial fraction decomposition) (&, M3HED DRFE T, HH
BBDONERDTZHET I ZWIBREATHA S8, ZITIIEIRBEEGROBA»OREL
Th b,

Jel it 2 AR E W TB L &,

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

ﬂ@:gg,<p@¢m@ugmm%a@%%ﬁ%@ﬁ>

YERT, f(2) DCHNOMIX P(2) DFEMRTHZDT, ARMETH2, Tk c,...,c, 5
2. % o B2 EEH R

() ()
N B
fj(’z) T (Z_ Cj)k]' + + z _Cj
B,
R :=max{|c1|, - ,|e;|}+1 &BLL &, fIER<|z] <oo TIERIT® 2225, FH{an}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} L ARTH. f(z) =2 LHELLT

C AT, BAMNIEIKENTH 225, BIGEHE L TEXAIL 2w,
Brzor xid, FEBOHMHTHREST 2 X512, HHIXPATH 2 X572 2 RPNz D Lehs, EREE
oHEER. EEOZHENI 1 XKoo fREh 2720, b o Lf{HICR 2,
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% f D oo DEDLDD Laurent B, F/-IEBDHZED

o
= E anz"

n=1

Z. f D oo DEDHHD Laurent BEHDEFZL L FERDTH - 7=,
n:=degQ(z), m:=degP(z), N:=n—m B & %,

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

Z—00 ZN

DD LD EEZBEZITTD 5. R

N N
D)= a2t (NSODLE Y =0rEZ3)

n=1

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

E%(Z\gM@T@%%tT\iétzéﬁﬁf%&
FHZ g 13 C THATH B, FBE lim g(z) = ap EHSDTHE 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 DEH N &, g I FEKEEHETH %!
(F3C € C)(Vz € C) g(z)=C.

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

TAUIRERIX f(2) DI BRI S v, 2D ¥ BHET 272912 RS0 ED
—BEM ZRZI,

AR EARO—EN HO DB OVTIE, RD XS WXHEAEANDZ W B s, T
BOEHKX f(2) BEALBNIL E HEFIH (H-oTWBRIETROTI ZTIIET S0, b
LHIB R TGEEEZBbALRE L TRIATES L5112 L'C% SREDIBD %) ITHDWTEE
HI 22, RO () DIVICEETE T, ZOMRE f(2) DR BOFHEE WS, FHHEFIEE
LT, T2 OEPICERZEDE S L, %@ﬁ@#@%hfh%ptkﬁéo
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- BRREEEKX DT 8o iR ~
EROEER f(2) IS LT,

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

1< <m

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

j=1 k=1 (z—¢)*
N J
ZITHEZERL TS {a,}, 7, {¢;}, {m;}, {a1} K& U PRRTERTO—BEEDLD
%0 DI ZZDIMDT A7 4 7 & —FECHMAL £ 5,

ZHADRB O —BIEEERLLRA > T0WETHS S5, TRDb5,

Z%Z —sz (z€C) = (ap,ai1,...,an) = (bo,b1,...,bn).
COHEEFOLBIHOE AR 208, ZZTRERBEEZAWE S, 3. IREODXERIEL /-

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

N
PR LD LICIERT B &, HADROROZIARED Y a2t O—EIERF LKL

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

(ii) ¢ # ¢ THHUI,

3

=Y o (FCHER).

=1 V7T C =

20 (i), (i) ZoDFEERZHWS &, ZHAXETLHDERTITOWT S —BEM0ErN 5,

z—c!



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

224321

f@”:(z—n%z+m'

COREL f DT RTOMUTHEIT S Laurent B O FERZKD 5 Z & T, f(2) DELT 7871
ZRDTAHALD (EBNTZD f(2) DEDDBOEZ KD 51203, MABETTHEERITATY X A
DI WEHETHZDT, LTOFHEEHL TTH, LOREMROHERE T 2/20DbDTH3),

—21% f(2) DIHDIUDBERTHE0H. f D 1HUDOMTHD,
#+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

WZIZ f D —2DEbYD Laurent BHDEFRIZ. [ o(2) := ZL—FQ TH%,
11X f(2) DORRD2MNDBERTH 200, f D 2MUDOMTHS, M-oT fD1DEDLD
@ Laurent ERAIZ.

bo R— N

DR LTWE, ZTNLLEHZIC

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 BEDOEERIX. fi(2) := L + TH3,
f(2) 1T 2<|z| <oo TIEAITH % (C ATHUX -2, 1 DAH) 225, H{a,tnez 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 2., B 2, R
D322 4+2—-1THA2H»H

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



WHEET 5L

ao+(a1—1)z+Zanz”—>0 (z = 00).

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

DEONE, WZIT f D oo DEDD D Laurent BHDEHIX, fo(z) =2 THB, D\ T
B RO TEHEL &,

2 —
Res(f;00) = — lim 2 5 +2Z L _ —3.
=0 (2 —1)" (2 + 2)
FiziiR7z k512
1 1 2
f(2) = fo2(2) + fi(2) + foo(2) + a0 = z—|—2+ (Z_1)2+Z_1+Z

B DILE, ZOD f(2) DRI ABAIRTHS, =
11, M THERIAFEERWT, Lol f Z2Ho 08B 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 &5t RELHS (BIZIF. N > 1 DHEE R = max{|ci],..., |en|}+1
EBFIFRWV),
TDrE, BBUEEHLD.

(P(2), Q(2) RE W E R MBS HR)

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

211 |z|=R

—F. 00 BT BRHBDERICL > T, £0IE —Res(f;00) TH B, o TROMEER 5,
\

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

N

ZRes(f; ¢;j) + Res(f;00) = 0.

j=1

N J
ZOmEIZ— Y7 DA (trivial) TH 5 K5 BT 208 LAV, B 25 Tl

BV ZORIREEDTEPRVE, BHLBPIBNDPRCERTH 2,
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5 4.3 (BEUCHHEL THZHITHEER) 1] 4.1 TR
22 +32-1
(z—1)*(2+2)

WZDOWTHNRTzD (Laurent D FEEBZ KD 5 & G BB Z. LWV D 2 & ORfERR
T H200HBNTH - 7). FRHIC

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 L %,
bed acd

(32) (@—ba-aa—d  Gb-a)b-ob-d
N abd n abc t1-0
(c—a)c—b)(c—d) " (d—a)(d—b)(d—c)
B,

() T ot HIIRFZARTZOF IFHEME) PHEINTZL 720, 2 TBE,
a, b, c,d DWTFNRDH 0 TRVE LTORT (W 0 THBHEIZEMRT (32) BELW
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
5
. 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.

o T (32) DL, f O C NOMIZBI 2BEOMTH %, WRIHIE — Res(f;00)
WKHELWETTH 5,
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f(2)1F 2z DS RZBEROHFHMTH 205, lim 2*f(2) =0. R hm 2f(z) = 0. RofnéE

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

WZIT (32) DEEHE N, m
RO, FEIZ LOBIoF TR L THW: (RO 7DIZEZIRVTHEL),

8 4.5 co DY f DANIFRHET, lim 2 f(2) 2VEROMIRIE A ZFF T3 Res(f;0) = —A.
FHZ lim 2f(2) =0 72 51, Res(f;00) = 0.

SEBH  f D co DFEH DD Laurent EH%Z

EIoLE,

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

n=—oo n=—oo

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

W Z1Z
Res(f;00) = —a_; = —Am

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

z—C

i A ZF072 51X, Res(f;c)=A) EWVWIMAENKDIID, m

F= 4.7 ( TIEBI = BEUK 01 1E 0o ICDWTIIARRRIL) AROERE ¢ 2° f DIERIRTH %
&, Res(f;0)=0TH22, [ D oo DIEETIERITH 5T, Res(f;00) =0TH5 LI
RS0, BIZIE f(z) = % DEE, lim f( )=0TH305. flF co TIERITH 223,

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

4.3 BIEREHK

AHERR L H 2 BT TV S, FEABKZHENT 5, FA MO D Fic+orEn 7
DT, ZNZPIII L EALSTRNTHEICANTALS, LS =27 Y R7?

TH 48 (BEEMEK) D # C = CU {x} Ofir T2 %, f 2 D THER
(meromorphic) &%, MZRWTIERITH 2 Z & Z2WVW5 (REFBERFESDYD 256

Z I CHBOEREZBIELT, ERITHEEEZS ), $”bb. (BECD)D\E X <C
DT, f: D\ E — CIIERL Vee EIZHLT, ¢l f DMITH 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 oMTHD, FricHlaL
RRETHE25, AR>0) fld{z€C|0<|z—¢ <R} TERINTWVWTIERITH %M
5. D(;R)NE ={c}. m

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

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

ey BT BEE, IEC\ (.. en) TIEHICHY . fld e, #BETS (j=1,2,...,N),
— . z2=00 IZOWVWTHNI S,
1
g(w) = f (—)
w

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

(BRFY-DHEEA: R := max{|ci|,...,|en|} +1 &BLEE, R>0T, R<|z2<oc0 T f &
EAITH 205, oo & f DIGIFIERENTH %,

B, HLMNIZ
g(w

lim f(2)

z—r0o0

X oo FRREROEEMTH 2 Z LIXBERB T 5, HIEDLE oo X f DWT, B&EDYS
B oo ld f ORENRERESNTH S, )n

RIXME 4.10 OMDAL D 3D,

[ﬁ%4il@fﬁ@ﬂ@%ﬁ@ﬁ@%ﬁf%éo j

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

X FIIARESTH S, FE b LERESZSIX. FHetnen st. VneNge, € E, 2D
Vj k¢ # cp. CEIREICEMETH 25532827 FTy {enbnen BITRE DS 2D, Z
DR %Z ¢ £ T2, 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 cTH2Zh»5, ANENst. Vn> N, —c| < R. ey & cyyp (FHE
Y, BT E DRTHE05, D(GR) NIZ2DOD E DEMBH 5 LIT%5,
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ENEREETDHLDT, Eric (j=1,2,...,N) B} 5 Laurent EBHDOEE f; 2%
N
DT, f-> f; #EZB Y. Lo#kR L AMCERBERE 25, ZOERE C tBLL
j=1

N
f2)=> fi(z)+C (z€C).
7j=1
Laurent RO EH f; l3dWIhd - OFHEKTH 2056, [ SAHEAKTDH S, =
CIZBWVTIE, IREDIN R 72 WRANDTRET 5, ZAUIEIFIBTHER TR VST
H % (Bolzano-Wierstrass DEMZ BN Z 5), ZD X5 LRFNE. 0o ITFHMT 5 & 5 7%Eh
SHN RO, CleBWTIE, ZHUE oo ITIRT 2 2 LICEEL &5,

ﬁ@m@ﬂfﬁmﬁﬁtbfﬁ\ﬁﬁﬁﬂﬁ%hﬂﬁﬂ D S 2 OB D 5, EMEFE
B, MWV RRSTRWEBIOERT I ZFERELTEL,

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

{zeC||z—¢ <R} TREHETRVIEEZWVD,

e f OINFRETH 2 &, BERFEEDZODERDEMHFIFEMETH 5, FEBE. ¢
D f OMNFRERA (3R >0) f X A(0,R) ={2€C|0<|z—¢c| < R} TIEH]) &5
HIED S & T, (a) (FREFRERFE ), (b) () OWIThDEED. f & D(ce) THHEAY
THH, —7 () I EHRER) OHE. [ & D(ce) THRHEHAIL IR SRV,

J
e f OEMFRRSTHZ I, BT 3IZ, cld f ORETIERR AP TR Ve WS
ZrTH 5B,

FEIE 4.13 (Picard) flZ0<|z—c| < RTHEHAIT, cl3 f OEMRESE T2 & X,
O0<|z—c|<R 2 f(2)#4w

TH2E57 weCRFEETILELTCHEA 2 DOTH 5,

SIPR (BIRT 5. BIZIREO [15]) 2R &, )
C\ f(A(c;0,R)) DEZRIZ 2 U TFTH 3,

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

5 1RGOBEH
R OMST 1 REAEL f(2) = ax +b BEANTDH 2 Z L IZRDTHHZ L2 TH A5, [

iz, C OHRTIR 1L RBEEDEAR, tS-oTdHEVAD LAV, C ottfitik., 22T
YT 2 1 ROBEDEARTH 5 |
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5.1 E&H

LRGP &, —HRES b, w= 22 O¥ORTEES C 26 C A NOEHTH %,

4 N
EE 5.1 ad —bc# 0 i3 a, b, ¢, d ZFHWT

(i) (c # 0 DFH)

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

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

cz+d

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

)
oo TOfER, —d/c TOEIF, MR LTERINTVIEEZLZDBHZILT W,
- HANF = 7 ~
(a)c;«éoo)}i%oZ—>—CEZ@K%cz—i—d—)O,az—i—b—)—%—kb:—ad;bc#()&C?‘f
HLT,
. az+b . az+b . a+b/z a
1 =00 = p(— 1 =1 =—-= .
e i A - T i

(b) c=0 DL E, ad—bc£0 THBHE. a,d#0, P@i&:%#o*&%%m’))fo

N

gg (%z—l— 2) = 00 = p(00).

- Y,
c=0DHEE. —d/c=00 THZDT, MDD 2K (—d/c & o0) B—ET B ki
EFELE S,
ad — be # 0 1%, EEEEBTR W=D DENETH 5,

ad —bec =0 2 B XEBEETH 5 Z ¥ DIEH
ad — be

. R N | B _az+b b (ad—be)?
J:Dtb&kbo @(Z)—m,%%h Li@(2> SO(O)_CZ—l—d E_W7%
BOBHIDEL OIS o) = & L. 0

d@mfh#%@io

c cz+
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5.2 &

WEE 5.2 FED 1 XRH¥EHE, C 2o C AOEFMKTH 2 (B CHHBETH S
LB,

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

lim ¢(z) = ¢(20)
Z*}ZO
ZREIERWV, 20 € C DD czp+d#0 DHEFHS D, 20 =00 HEWIE czp +d =0 DI
Alx. Lo Tfi>rwWFovZ) Donh b, =
a b _ _az+b
A= . d) € GL(2;C) IZM LT, pa(z) = o d
R BEE IO 2 TH 5,
4 N
fid 5.3 (1) A, Be GL(2;C) 251X w4005 = ©ap.

LB, A pa 3 GL(2;C) 5 1

(%Iz(é?)ﬁﬁbf\w:kuﬁ®ﬁ%5@)

(3) A€ GL(2;C) 2ol pa-1 = (pa) .

slEFA

(UA:(QZ>B:(%q)eGM%QZ?%Z%\

C r s

ap— (@ b\ [p ¢ _ ap +br aq—+ bs
c d] \r s cp+dr cq+ds)’
2€C,rz+s5#0,cop(z)+d#£0 T DL %,
NEE
PZ+Q>: rz 4+ s _a(pz+q) +b(rz + s)

rz+s CPZ+q+d_c(pz+q)+d(rz+s)
rz+s

010 08(2) = o (pn(2) = o4 (

_ lap+br)z+(ag +bs) _
B (ep+dr)z+ (cq + ds) = pap(z).

W AREDMERO T, pa00p(2) = pap(z). C 2 HRMDHEERRWEEEZ, C
THETH 20T, FREROFHD? X, 041005 = pas.

20 [(X,d), (X' d) ZEEZERE T3, Q& X OMELHEIEEL T 5, MHETE X > X, gt X > X'
IZDOWT,

Ve f@)=g()

D AIRVASYASY >N
Vee X f(z) = g(x).
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(2) c=0 DHFEHLET2DT, EELPH

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

ZHE o A C LOESEEHRTH 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

iR WEBRBEET 2056, =

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

Z%Hé#%\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 DI HR L= F

BADPDRTOLDHNKR N, DFED a=re? (r>0,0 € R) MEARTEE, w=az = re
. (=2, w=r( LR TD L,

BIRRPDDARE 0 DEFEEZR L.

FIEK (r > 1 OBE) £REHD (0<r <1 D5E) 2RT (r=1 D& 2IEHEER),
w&mazém\
I 0-z+1

z 1-240

EEFEIFLDO. 1 ROBERTH %, 1751 (? é) DIRIET %o
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DB e, EATHE), B8 (RAHODDEELR LK - fi/). IR 1 X EES TH
BH, WITRHI D LD,

el 5.5 (EED 1 ROoBELUX., FATH8E), TG REOGHRTERINS, ]
SIEBA
(a) c£0 DFE. az+b & cz+d TEIDET S L, B afe, RDD b—ad/c THE01b,
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?': Z il %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 OF

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

D% LIz A TREIND (FFRE [10] p. 9 DHIE 1.4) a =0 B HIXERR. o #0 B5IE
EWOMZRT,

[ﬁ%aeﬁ%@1ﬁﬁﬁ§ﬁ@\E%@@@H%@@ngﬁo j

SEEA  HATEEN T, . EAIERIC. HREOMITEEOMICE XN S,
TERUE M, (a #0) T, EFIERC, HEOMIEEOMIE XN,

Rl w — R(z) — % CYSRAD, FAES, 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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ZAUICOMICER L REKT 2,
(HETF 22,
{2 €C;azz + BZ+ fz+c =0}

D w=112 k55D
{we C;dww+ fw+ fw+ =0}

WS T EFIRLTWE D D, GEIEED (BUEER) LireoTwihvn, Xa%EE
S ANOHEL T3, )

B 5.7 (HEfEH)

5.5 EEDHERELS3RZAEEDOHRLS3RAICET

; R N
Rl 5.8 o, B,y e CHERZ3IRET I L X,

K%ﬁt? 1 RO R @ DI—EINTFET %o

AEBA (171E) ERRICHR L TAE 2,
Oé,ﬁ,")/ S (C O)i%/ﬁ\\

B = oo DA

v = oo DHFHIE

a =00 DEGEIE

ETIUXRW,

(—EM) 01, o2 DI, B,y ZZNETN 1,0, 0 IZD2DFT I RBEH L T 5L, o=
wa ot 1E. (1) = 1, p(0) = 0, p(c0) = oo Eiii/zF o p(oo) = 0o & D, Ja,b € C s.t.
e(z)=az+b(2€C). p(0)=0&D b=0. (1) =1 ZHWVWTa=1. ZHO25 p=id. B
AT o1 = py. W

R#K 5.9 p(z) ZEMAANTEK L
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%z, «a, 8,y DIEFRAMLE (cross ratio) LML, (z2,a,8,7) ERT ZeDH5:

_a—y z-p
(Zva7/877)_a_6 Z—’}/
CHUEEABNRDE D E, T TIEREADLEY, =
e I

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

ela)=2ad, @B)=0F, o) =2
K’E‘?Fﬁf:?“ 1 RBEEL o DIFHET 5,

J
REER A 5.8 O 1 ROBAERE @op, ERTIEIWCLT, 0= @l 0 apy EBLEL
BRI RIBENRTH S, =

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

(=222
a Z) = .
@7577 a_/@ Z_’y

ThoIHNH,
1-3 2-2 2(z—-2) 2z—-4

“1-2 -3 z2—3 z2—3"
2—1 z—3 z—3 —z4+3

901,2,3(2)

proal?) = o T IR T Lo

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

o= ‘Pié,l 0123 THB, ZIUITH

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

THEABND 1 RpBEHT,

p(z) =

5.6 B (LEH)

@WEE5.11 C % C OMFEAIIER. D % C 2ERE 3258 (MONE or MK or 2
FH), f 21 RGBEH e T2 %, f(D)IZ f(C) ZHALITI2HHTH S, IHIT 2
M C LE D REFICABAZICEL L&, f(2)1F f(C) £% f(D) 2EFICRBAEIC
<,
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ZEER  f MEMEBBRTH B Z o, TIROFBFESKD IO, ... =
/Eisiz@@HE%?%%@@&EM?M@@HT%D\RPG@ET%O A
PP BCOMCIELTEWIEBOMNEICHZ IE, P P M C OHL O
POFETE2—AROFEMR LCH ST, Lhrd OP-OP = (HCOFFE)?2 BEHIDOZ

W, ORI co CIXZFDMICBEL THEEGDONEBEICH 5 & AT,

P, P SEHE C I L TEWZEBOMNBIZH 2 21X, P & P 25 C 1B L THIDAL
BIZHDILEWVI,
N )
e R ™
B 5.13 (1 ROVBEROHFEOFRE) C 13 C DM, P & P iX C B L THEWIZH G

ERONEICH B,
- Y,

GEER  f DIATREN Ty: 2 2+ d, 5K - Hii/h - [FHE M2 2 — az D & ZIFHAS2THD 32
Do M 55 WCED, AR R: 2z L DY ZFRWD IO 2HEPOIIRY, ... =

fRd 5.14 1 ROBAEHNIERLL 2 Z 2700, T7hbb, EED—RBE [ 120
LT
(2,0, 8,7) = (f(2), f(a), £(B), F(7))

) AIRVAON

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

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

zZ— 20

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

1 -2z

R 5.16 BT, ZomELD BV, M8 6.6 ZAFAT 2D T, ZOmEX. RIS
Bwnwhd LKW, GEFHDO 7 A4 74 7RBEIZR 2D THRLTEL, .
SEFR f(D) =D &0 (3 € Dy) flz) = 0. BHEDEIEID, 2 OB -2 == o f

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

zZ— 20 Z— 20

z—1/7 Cl—z_oz'
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2
2| =1 2T 5L, z:’z—zéib\

z

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

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

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

SR (Eefi)

g 5.18 ¥ FHEZHTHHD LICET 1 RoBELIX

w:az—l—b’ ad — bc = 1.
cz+d

SRR (Heffie)

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

o(z) = a _é, la| =1, Impg > 0.

sEBA (YD)

6 FAER

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

U, V2BCORES., p: U=V &35 %, o BWIER (biholomorphic) TH % &1iF. ¢
DIERIDOZHST, o1V - U DERHITHZ Z 2205,

6.1 IL®IC

EIE 6.1 (Riemann DEREIE, 1851 F) C NOIERE O HEFETHIN D (# C) 1. HA{
i D, i TEMIEINS ), TROBEHES 0. D — D) T, ¢ & o ! ONFFHIEL]
TH2HDDEIET 5,
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CDEIIT, AN D I LT, D »SBAMABD X 57k TR fERAD
WBIERIER o 232 v =, » &, I D OFABBRD 2 WV IZEIREE » MR,

COTEBIIHERINCHEETH 20, THEMICH, MEE 2o TWAHEE D OFMEGD
Bond e EHARGENEL. TOREZRIET 2 ZOEHIIEEHEINT VWS (K5 TH5B).

B, FEEDOEE L AEVTVRWT F R M 220V, ZEEEHEBROGEIC S FEDE
B (272 UEBIEEA MR TR OFFERRIES 2 EHRH %,

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

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

6.2 H{ME D, OFATERR, Schwarz DlE

ROFEZFAAL X5,
Dy 725 Dy ~DOXUERIZBEE D — X

zZ— 20

(33) flz) =¢

1 —%2
21U e, 20 1ds Je| =1, |20 < 1 Bz THBRCTH 3,
E3. (33) TEDI f B f: Dy — Dy BRIERITH 2 Z ¥ DI, B EETRE 5,
B 12. 20,c €C, || <1, |e| =1 T B L &,

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

L—[z0") (1= |2I")

(2) 1—|u]*= ( 3
1 —%02|
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Z— 20

f(z):=¢

N 1—2yz
eBLlk.
2l <1 < [f(2)] <1,

lzl=1 < [f(»)]=1,
lz| >1 < |f(2)]>1

DD LD, KR f(Dy) = Dy Ty flp,: D1 — Dy WSERMIEHITH 5,

- N
W 6.3 ((33) TED f IZEMUABOZAMER) ccC, |c|=1, 2D, LT 5L E,

J

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

11— zoz*

-1 ) =

DD IO, 1— 2> >0, [1—Fz]* >0 THBH56, EHDOFEIE 1 - |2 OFF5 L —K

j—%o

Izl <1=|f(2)] <1 &b f(D)CD. |fR)<l=|zl<1id |lw<l=|ftw)]<1

EFREWKIT 20T (D) C Dy @ZIZ Dy C f(Dy). WZIZ f(D))=D,. m
Wz, BAMHBOEMEBRIL (33) DIEZ LI DIZRS Z & ZREHL £ 5,
ZDI=DIZF 7 Schwarz OffiEE HE TS %,

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

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

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

i AIRVASYSIY =N

dee C:le|=1)(Vz e Dy z) = cz.
L (JceC:lef=1)(Vz€ D1) f(2)

J

C oz RS 5 72T, IEHIBRORAMEFEEABET2 5, ( TERBEEL THRHH

BT TH D) anfo, HELTBZ S,
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a N
i 6.5 (IERIRAMODRAMEREIE (the maximum modulus principle)) Q & C O
:bjj\ g: Q — (C ciIEE\IJ\ ZO E Q,

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

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

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

)

Schwarz OfEIZLL RO X 5 1ZFEHHR 5,
S g(c) = L) 13 -0 BREAERRAY T 50T, Dy TEHIY LTHW,
0<r<1 %P EEDRE  SHLT, gl @ D(0:r) = {2 € C| |2 < r} 0B A
[, BAMEEEC k-, [ |2 = r FCEBRENS 204055, Thbb

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

. | f(20)]
_ =)l 1
19(2)| < |g(20)] = o] <
Sl 1
VzeC:lz| <r) |g(2)] g;'
N g Wi N5

(Vze Dy) |g(2)| <1
DEONS (BHELMHZALME), f TEE

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

7z 9(0) = li_r)r(l)g(z) = lim Jz) = 1) =f(0) THBH2 50,

2z—0 z2—0

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

Thb, ZIUIFEE D, CIERIBEEOHIE |g) ORKMENTFEET S, EWVWI L E2EKT
DT, HKANEDFEHIC X > T, ¢ FZEHEETH 3.

(Je e C)(Vz € D) ¢g(z) =c.

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

z€D1
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el 6.6 (BAUMBOFAFKROKHMIT) f: D1 — Dy BIUERITHIUL

Z — 20

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

G 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))

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

AU
2l <[E(2)] (2 € D)

PEKT S, ©ZIZ
|[F(2)] = 2] (2 € D).

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

F=fop ! ThHrrb,

6.3 RNERNLEHOEFEHER

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

6.3.1 RIICECD

zZ— 20

w==e

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

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

o H 75 Dy ~NDMEAIFERIZ

zZ— 20

w=¢ (eeC, el =1, 2 € H).

Z—7Zy

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

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

6.3.2 IEBAER: Jordan EIHOEAER

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

CHND C tiZFR7 2RO HERHER Q 1T LT, Q 25 Dy NOIIERIRBBRBFES
% (Riemann OEMGREH),

Q ZEED Jordan HEEE T2 &, QX C 2IZERZHHEGEHEETHE2006. Q056 D,
ANDOWIERIREAG f DFFET b,

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

20 € Q BAEEICHLD |

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

EWVSRMFEERTE fR—ERICEE %, ZO&RMFZERSEMA TSR,

6.3.3 BN(IM4E

D, 225 D; NOXMEAIZZBEGHO— KX

Z—a
fe) =22
772U Ja| <1, |e] = 1.
IERI LS
f(z0) =0, f'(z)>0
s SN
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CEFED, TDEE

. zZ — 20
ROMED S & Dy & Dy WHIEANCE T Z 23705 %,
a N
fHE 6.7 c,20€C, |e] =1, |2 <1 &FT 5L X,
L Z— 20 _
f6) =72 (e {u/m)
Z£< Z\
Izl <1 < |f(2)| <1,
lzl=1 <« [f()=1,
lz[>1 < [f(2)]>1.
@i@: f|D1: D1 — D1 &iﬂXEEUVC“% %o
N )
aIEEA
P =1— |z — 20\22 _ 11— Zz|* — |z2— 20|
|1 — Zpz| |1 — Zoz|
_ (A —%Z2) (1 —%z) — (2 —20) (2 — 20) _ (1 —%02) (1 —20%) — (2 — 20) (Z — %)
11— Zp2[’ 11— Z52|”
-l 0P
-z

B 6.8 1 ROMLH 1. C — C 2 f(Dy) = Dy #7257 512,

Z— 20

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

1—72z

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

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

BT e COMEETH L i hb, |o| =1 LT HL &, E:%“C“Zf’oéi)ﬂ%

11— 20/2] Zo/z\
1 —Zoz]

o L= 20/ Zo/Z\

F) = lel T—17 T = le]-

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

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

F(z) = f (¢7'(2))
EBLEE F: Dy — D EMERIT, F(0) = 0.
|F(2)] <1(z€ D) TH3H) 5. Schwarz DMEL D |F(z)| < |2].

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

F(z) > |z| (z € Dy).

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

f(2) = F(p(2)) =€

6.3.4 LEH¥Fm|

% EAFE L IER,
LR

Z—1

(39 fla) =

1¥ Cayley a3 5,

-1 () -

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

(22 —iz + iz — %)

_2i(Z—2) 4Imz

oz +i)? |+l
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THEDH

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

INHh6,

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

fEEREE H 2 D0;1) @ RICETIERIBHRTH 5, 2F D, Cayley ZHUE EEFiH D
BARBAETH %, FHZ Cayley ZHUTE 2 HAHEICE T,

RKTH B, AT MLVEET, HORBRIEHZED “Cayley ZH#Y 53 unitary ZH#UZ72 5.
0D AN E BRI E R R T,

0 1 1
I+tJ EWVWOBERMBEDIIDE &, a, b, ¢, d %t DN THRYE.

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

AR & RPN O BUE R BAR O — IR

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

az+b

f(z):cz+d’ ad — be > 0.
6.3.5 BL&OLEXCLDXE
Dy 225 Dy ~NORIERIB I
(35) SDE,ZO(Z) - 81 —Z_()Z’ ’5| - 17 |ZO‘ <1

ZOWEMBIIF CEEZ L TWAIETTH 30, EDIIC

w — Wy

Pz (W) = Em, Wy 1= —£2.

EE e =z 1 FELT

Z— 20

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

€ + Zow
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H 7% H ~NOMIERIBARI1Z

az+b
cz+d’

(36) Gabed(?) = a,b,c,d €R, ad— be > 0.

ZOWEBRBFECEEZ L TWVWARIETTHBED., MEMIIC

dw —b
—cw+a

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

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

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

(37) Ve (2) =62, Tmz >0, |g|=1.
Z— 20

M 2R 5 7 DIRIRMEDET R

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

1—ef

RE DA

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

U Dy 5 H NONERIBERO—RIETH 5,
A2, w=e DYl DMITTZ D & (FEDPIT Y.z (00) = 2P D)o

H. ZI0. FRZEOWANDLRITNE 20 =1 LB EHHETRVWEAS, W05 Z i

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

w—¢€ w—¢e
o LB LTNZ, 20=d,e=1(e=i DABRVR?) LT

VYei(2) =€

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

=71 )
w—1 1—w

(24D Cayley ZHDORIRATZ, )
EWANDH 61:7%/5\Li zo=Ri, R>0 & D
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6.3.6 Cassini O#EH
a>0,b>0&F 5%, 2/ (£a,0) 25 DHEEEDFEN b2 TH 2 OPEFD HFERIZ

V(e —a)? + 92/ (z +a) +y? = b

LTV 7N B

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

e a>bRBIX2DODERIT, o <bZRHIF 1 DDEREIT T, Cassini DR (Cassini
DINFEAR, Cassini’s oval, oval of Cassini) & FHIN 5,

e a =053 8 DFIFE,

e V2a >b>a 7% OXHMART. MAD D B HEE FH T,

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

2ERT (£1,0) L (ZNETDaZ 1 L), b Z2Hila b EZET L
(x+1)2+9*) ((x — 1)* +4?) =a".

a=11FVA=RAr— T, a>17%61F Jordan BT, BUERSTEE Q 2T, o < V2 12
513 QEMABDRD B, a> V2 BHI1IE QIXNEBTH 5,
f(0) =0, f(0) > 0 Zii7= 3 MEAGH f: Q — D(0;1) I&

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

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

.112 y2

SV AT Y

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

2 z
22— 2wz+1=0

z=w+ Vw? —1.
z=w+vVw+ 1vw —1

CWHKEHTH 5,

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

Bl13. 0 <a<2r &£52%, Q:={zeC|0<argz<a} Z D(0;1) O LICHEAFBRT S
w= f(z) ZRD X, (BEIZ p. 108)

M 14. D(0;1)NH % D(0;1) WCHFEAESRT 2 w= f(z) ZKD X,

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

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

(2) C\{z€C||z|=1, Imz >0}

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

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

2 2

. . z Y Ny ) -
M 19. c>1 ¢35 %, {z =z+iyeC ‘ CESVAE + PERYEE > 1} % BN DA
EFEMEBRTDw=f(z) ZRD K,

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

2 2

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

a? b2

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

FAEMR (conformal mapping) £\ 5 5HIX, BEGmIce CEo T RINICHWS NS
SET, "5 TWVWO e, ROIZMROLRTAHZZEZRY, WO EHE2HEZIEBRD Z 2T
H3,

(conformal transformation (& "HZEH L BRI ND, THLE2HITIRSTRLED
N2 ?FEREZMES N TWED, BEGROEFAGHR EMHEE > EIRTH DD Z eh
H2E5THB, HAMRD IFAL YL FRLAT TV X5 RHRG D5, ZDUDH
BEREL 25V, )

CHeHET 2, o @R EATH L I1d, EHITWEZ 2 [ #0 &k
ERNR AN RGP PPN N (DR ), QI RTASH

FIE 6.12 (X223 TDFEIE) #Hl D TER S NIERTRWVEREEEL f(2) 3, DI
BWTIEANC 2 2 720 DOREA535E1, D NOIMWNIESZRWT D DK T f hEMA
BRI TH 5,

[%613@%@@%%@ﬁ%@5@?%h@\%ME%%ﬁfﬁéo ]

BABGRDIXE TR VY a 7OEBICENR T 2 DIXHEIZ2 6. FABH X, EREFED 012
BRHBRWIERIBI D Z &, @IS 2 DA fiE2 D LA,

EZATHEABBRDERIC, EHLIHEHBDPENTHE I 2E3D5TEVD 5, 5 L FE
T IFEABB]R) L Eok Z, E5VIERTH > TV A IFFEENDBEL VWD ZEiZiR 5,
EARNCIE, BREOEKTIE TRUEA E WO BEZHWI WX RGN T 2, £5FTHT
DR,

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

e ™
i 6.14 (ZILEYYDFEIRE) C NOMETAFE IR 3 2 HEERIEE| D MR 23 #X
\%ﬁfawhm\@m%iﬁfbéo )

4 h
I 6.15 CERAMKERE) fHk D TERINIEHIBEE w = f(2) BB D, wy = f(2),
['(20) #£ 0 THIUR 20 DTI/INSIZBEEE U & wy DT/ NS 8BRS V 22412353
EFIRU DSV DOEANDINIEBRT, ZOHER ¢ 13V TIEAIE 22, ¢ (w) = !

f'(2)
) AIRTASR
\_

J
(EIE 6.16 (AEHROERE) EHTHRVIEAIBIRIIFRAES ZHESICERT 5, ]
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% 6.17 EIEFAES D ECERIDDHIEE (2 £ 2 = f(2) # f(2)) BEE f & D »5
f(D) @ EAOfEEET, #EH/ 1 1& f(D) TIEAIT® %,

ZOMZ, BEOEKRPEBLALEL > TR TRELPEY (GRS EHL 25 H 3
),

7 1ERIEEND 5% B ERKE

FTIHTHDOX L LTEET %, RETHHT 2 Ik o726, AW ANA—T g
> EES,

7.1 #{&: Ascoli-Arzelra OFEIE

H472 Ascoli-Arzelra DEH ZHIAT 3,

Ascoli-Arzela DEMIX, EMD AR OWIHHMERED M DFEZRIES 5 Peano OEHD
FEAH=e. Schauder OAEAEHDFEFICHWS LS, BHTHEICE - T, DERARIZEHT
5B,

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

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

(ii) (—HEEFRREEEBETE) (Ve > 0) (30 > 0) (Vf € F) (Yo, 29 € [0,1]: |21 — 2] < )
|f(z1) = flz2)] <e.

D E, FANDERDH {f.}, o LT, [0,1] TRRINK T 2D { fo, ey D3TF
KE‘;—%O

j

GEEE [0, NQ EIFIHEATH 200, {r, |ne N} ERTZe2HK5,

B {mon}, ey & mon=n (n € N) TED 2,

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

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

LURFEBRICL T b = 3,4, 1OHLT, {me-1n},en DHEBTTH {min},en T {fmk,n (Tk)}
DUCRS 2 b OHE 5,

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

neN

neN

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

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

Wl M

Vz € [0,1] MU T, |z —ry] <0 Zi/zT j ZHAUR,

|fmp,p(x) - fmq,q<x)‘ S ‘fmp,p(x) - fmp,p(rj)‘ + ‘fmp,p(rj) - fmq,q<7nj)| + |fmq,q(rj) - fmq,q(m)‘
g € 9
< § + g + § =c.
@i&: N = Mgk t?h&fﬁb\o |
ERBZ R OFFHEIC L THREBRICHKIZT 5 (G - /M [16] 1I21& C oF R cfib
TV,

roEHO—BtEEZ %,

BB OERBEZ, R Dar 7 MESG K ITLTHMH IO L IRIEHATH 205, 1
BOay o MEREZER X 2L THMRD LD, U ZhZ/R"% S5 (Banach ZZEIC{HZ HL S
BN L THR DD Z e AVRE 200, DUNTIXSEEE, HEBUERK Y T 5).

a oy NEEREEZER X B OBEBUE (F7213580E) @i o2k O(X) T 5, d@F
OO 2 H T —fF

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

Db & T C(X) I& Banach 22 & 72 5,
C(X) M2 oS 2RO DI TH 5035, ICRIFVWDW 3 —HRIETH D, AHRITWD
W3 —RERTH2 I LICFEREL XS, —/7C, FREEGME, 2RO FETRELR L,

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

neN

kd(m’w <0) |fu(@) = fu(y)] <) TR BIE. (k) INKT 2D HN { fr, Iren DIFET %o

&L

COEFZ, EH T LFERICEHTE 2, X OB DEEHPREIIIR D,
IZOWTIE, RO E REIXR WV,

{8 7.3 a2 %7 MEEEEZER X 3R] TH B, Thbb X OF[EHNES S T, X T
%72 6 ODTEET B,

N

GBEBH 2 € X, r> 01N LT B(z;r) & X ZBIF2F0 o, FE r OBk T 5:
B(z;r):={ye X |d(z,y) <r}.
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ZneNKMLT, {B(z;1/n) |z € X} XX OBBETH 205, X ©a v 87 MR
;b\ﬁ@%ﬁﬁ%&F{g@ygmw1gkgm}ﬁﬁﬁﬁao?ab%

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

ZZT

A&:%ﬁ)nEngkSk&
eBL e, SEARESTHD (MEFOBAREGDOEHTH 202 5), 7D X THETD %,
EEEAEED v € X ERED e > 0L T, TREVR ZHD L, 2 <e KD ID, S, &
X OWETHZH5, W e X stz € B 1/n). 2" € S THD, d(z,2\"V) <1/n<e
DD ILD, WRIZ SIE X THETDHS, =

7.1.1 EREE

A IZDWT, HAYREDZ L & h, BRADPE I Vo lahid, 12! THbo7, 710> x
[17] DBV R MIZ#{ o TW2Z 5T, Google Books TAFAIRETH %,
Giulio Ascoli, 1843-1896

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

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

7.2 IFHRKEE
FFTHBOERE 5 5,

EFE 7.4 (IEMR (normal family)) D C R", D # 0, F & D EOEFBEEEBBIE R
tk C(D;C) DB BEDHKEL T 5, F HIERETH 2 Lix. F NDERDHI{f,},cn D
D TIRFE—RICR S 2805 { fo, bren ZRDOZ E 2V S,

250V DRI T2DDTFERIIET TN TWT., BN CBREEGR TR ¥ TR D
50 EODDHATERDAZILT,
D 23 R" @ compact F£H K THIUX, f € C(D;C) IZxLT

111 = max | ()

eBLe, C(D;C) & |||, &/ /v& e LT Banach 22272 %, T Banach ZZHICHIT 5
PERE. D EO—RIERTS %,

D 7 R" OFEETH 255G, D D compact LS {K,} 2l % &, C(D;C) & |||,
(neN) ZtI/NV2LE T 5 Frechét ZZli & 725, T Frechét ZENZHBITF 2 IHIE. D LoD
JRE—RRIRT® %,

2lhttps://blog.goo.ne. jp/kei_matsuura2007/e/bleae56382662e3c4e93585cfIb6f4f6
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7.3 Montel DEIE

(IERIBEBH D JRZF—RRICRIC DWW T, BEC 2.3 TH->TWw3, )

D 2 C OfEIE T, B F OREEDN D FOIFRIBTH 23558, F DIEBRETH 35
EIDDHEIZONWT, RDOEHLEHED 5,

4 N
EI 7.5 (Montel DFEHE) D % C O#lK, F 13 D FERSI W IERIFEB2EOES L
T3, ZOLE, XD (i), (ii) 1ZFMETH %,

(i) F XEMBETH 5.

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

+OO) VC\-‘% 60
N J
SERE (MEfEH, BIBGRORREEDOE VT F X M KIEEWTH 5, il 2 1EEE 18], 2
i# [19])

7.4 Hurwitz DTEIE
(ZOHEDONEIE, §82.3 ITANSE D, ZOHEICAND D, D LK T2, FHEL KBRS 2 EE
B 72D TEZDT, HEARNR §§2.3 XTI T, ZHLTHHRTIZ LT )

DR 3 2o0EMiE, £hd Huwitz ODEMHEMIINE 2 D5 (TFAMIE-T, ¥
Nz Z S MIDTRL D), 3 DDDEHD, KD Riemann DEAREHDFEHHICHENTIR 5,

~ N
EHE 7.6 (Hurwitz DFEE 1) D2 COEE. {f,} & D OIERIEEDH|IT, D Lk fi
JRBR—RRINR T 2 255, (f DWERBB 0 TRL)ce DD f O m DB SIIR,

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

Kﬁﬁbﬁooé%K:ﬂ%@%ﬁ@k—Mm@t%\Cﬁﬂﬁjéo

SEBR  (MEfEHR, RAOEHEIC X 5, )
MURD2o0EHIZ. ZOEHDRTHLIH, EHFIHLTHET7FAMBEZW,

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

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

SRR (i)

K& 7.9 Adolf Hurwitz (1859-1919) 1 ZBIGH. MBI, BBGERICHEEDIH 5, Klein (1849
1925) DT, Hilbert (1862-1943) % Minkowski (1864-1909) ¥ ®RbH D E D, =

8 Riemann OEBERTEIE
(L, HREETRAEZST, )

8.1 Riemann OEREIEDEIEA

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

BEBH o€ C\ D ZMERIC1IDHWD f(2):=2z—a &B<, ZHUIIERAIT, D TIZ0IZR5
3. D IIHETH 206, HAIERIBK g: D - C EEL T, f(2) = g(2)% (BT3B
Vz—a O—EAIZR DK g B 5, )

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

Dy :=g(D), Dy:=—g(D) &8, DiNDy=0. (bLESTRIINUI, 5 2,20€ D
DEIEL T, g(z1) = —g(22). TDEZ z1—a=g(z1)? =g(x)? =2 —a DD 2 = 2.
TB5L g(z1) =g(22)=0. WX 21 =2p=0a. WA ae D ZHUIFETH5S, )

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

D(b;r) C Dy Zifi7ed r DSBS, DL E, z€ Dy BB, |z—b] > 7. WAIZ|h(2)] < 1.
L7235 T, h(D)) I3AHRTH 3,

Q:=hog(D), ¢:D—=C, ¢(z2):=h(g9(2))

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

iz T X O ICHN G, EHIE. DC D0;1),0€ D & L TIEHTIUIRW,

(39) F={|f(0)| f: D— D(0;1) IEHI, f(0)=0}.
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#RE 8.2 D 13 C OHUEMEREAT. D#AC,0e€ D %®ifileT 35, F I (39) TED
%o MIEHIZ foe F RAFELIzE T 5L

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

feFr

SR fo € F BAWNEAITH 5722 T2, [EED fc FIIMLT, h:=fof,! B,
h: D(0;1) — D(0;1) \ZIEBIT, h(0) =0 %723, WZIT Schwarz Offi K D

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

hofo=fThHsHI5H
£/ (0)] = |W'(0) fo(0)] < [f5(0)] m

4 N
18 8.3 D13 C OHEMEAT. D#AC, 0D i3T5, FiX (39 TED
60 f[) 6]:273\

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

fer

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

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

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

150 =

2
T B> 10

CHEIFETHS, m
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B 8.4 DI C DHEATae D 3%, H(D) &, D TIERIREB2KDOESIZ,
JRZFE—RRICR DA% A7z Frechét 22 35, ZDL & H(D)> f+— f'(a) € C idiH
TH 5,

SRR AIAEE R R IZ B, {f,) & H(D) HOFIT, n—>o0o DEE f, — f Zili7zd
bOLT D, r B HNSBIEORE LT, (t) ==a+re? (0 €[0,21]) B L

/ B 1 In(2)
fn(a’) - %[y (Z — a)QdZa
oy 1 f(z)
f (a> - %/7 (Z— a)gdz
DD LD v* DETE f, 13 f IS 20T, n =00 DEE fl(a) = f'(a). m

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

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

£(0) = Tim £,(0) =0,

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

FoldBHRTH200 (- |f(2)] < 1), 22T compact 22 TH 5, WRIT, H5 fy € Fo
DIFEL T,

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

f€Fo
WEI83 12X D, fo(D) = D(0:1) (2?2 ?2). WZIZ fy: D — D(0: 1) 1ZWERITH 3.
|

8.2 H¥M: —E{tEE

—E{LEIE (the uniformization theorem) MEEDHEAS Riemann Hi&, HAFHE, #HR
SEMH, Riemann BREOWFNICEMFETH 2,1 Z OFEHIE. Riemann BE C OB
FR4UZE. Riemann OBEBEMTIZIZMRIRT 5, Z 5V OEKTIX, —ELEHIE Riemann O
FREHD—RILTH S, LEZX 5,

(Abikoff [20])
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9 iRt (analytic continuation)

FRRTIEFITHOWTR L, MEL TG ZED 57012, ENTHEL, jloxxEE
HEPT, ZORWED L7206, THELHIKWMDADTETDH S, )

9.1 —HOEERDEE CERERES
9 TR CWHI BEERBRWHLTEZ 5,

{E% 9.1 (BRIREY, ARARRIEN) » 27E D (C C) TERSI N f 2 ERIFHY (analytic)}

Thd . D DEEDEHET, [ OIRETBICETE2 2259,

R 9.2 (B vs 1IER)) MATREE Y 1Z. v b id ETilRE XS T4 7 — BT 5
Bz ei2n, FIFIERIBIE (1 B0 TR EREE) THL 2 L RETH %, XIEBEE
D&, T2 EZEZATADBRVWEGEDLD S (w = f(2) D120 2 ITEBD w =Xt
JEXEZHE, T CPERNETIERWL, 2WOISEDH B DE20, BEGHTIX TR
B BRDBGEENZWV), 2B 2D 258, 12D 216372721200 w ENHE
BL2EMODZ 2, mmaA LT NHREEL LI, MTREE L IPRIGE I LIE LI (W
D 7<) ZAMBAE R FF 305, IERIBEEL & FEIG S 2 MBEE 2 3F S 72w (LEREEY) JHahZn
XoTH 2, 7B, MR oz e% NEAER LIEEDRVWEITHE, 2D 91T
. TRENTBERL X L EREEUCIR 2 (720 HIERIBAE E MESTT DR WD LR wal, &4 hv
B TN OBV, BRETY THTEEL tLTH5),

e N
EIE 9.3 (BB —BOFER (identity theorem)) D & C OFEIK, f ¥ ¢ & D TEF
ST BERL (IERIBER). A {2, nen ERD (i), (il) 27T &5 2,

(i) li_r}n Zn = a.

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

ZorE, DRIKRT f & gld—HT5:

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

R 9.4 ERBANDD 2 AOEHET—ET 2N f & g3, B2KT—ET %,

N J
% 9.5 EFRBND D 2R (7272 UEBHIFR T3 nWE 5 5) ET—85 2RI f &
g 3. BRT—8T 5,
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% 9.6 [HFHNZ 0 TRV OFE RIIBEREITH 5, EEE o BT f 0FR L
ERCR-N
(3r > 0)(vVz € D(a;7) \ {a}) [f(z) #0

i) RIRVAON

B 9.7 (REBDOERBBNDHGR) 71 7 — A (FREUER) HSTeEREREK ¢: I - R
(113 R OX[H) 13, BRTVFENOTEIR D (O 1) ZEFRIHE 3 2B f: D — CITHHGRE
ND(f 25 DIRTH D LIE, Vo e I ITRLT, p(z) = f(z) DD ILDOE WD T &) B,
ERBZBEET SR, —BHTHL, 2D, BB g: D — C 2D p OILRTH
201 f=g Ihhro, UIFER (ZEARK AHEK AR AR
B, =AM 20 o OEMBIR) & ERERE LT HERICEIRAHES 5 (0% D
FEATHI & W0 S R D IR D | IRIRO T EAEINT /272 —@ D L7 T, R R
W), =

4 N
T 9.8 (EEMBIFIES) D, D, # D, C D, 2i7=% C O#EKT, fi: D, - C ¥
fo: Dy — C IXRHTRER . § 5,

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

BT, IR RER BB TR, TR XAT 5 7= DICERENITER 2 X 3,
[;é 0.9 (—EESOEE) MIESIL (b LT 24 513) —~HNTH 3, ]

9.2 BAHBEZOHIRIZA S FEITESE. Weierstarss DT

—fER e LTEWTH 55, ROMBIE DG E 2 @BIcHiir & Ru,
WRBERI h(z) BEZ oMz LT, ZOICRM% D= D(¢;R) £33, Va € D IZHBW
T, h I3EHEEFHTE 2!

h(z) = Zan(z —a)".

ZOWRM%Z D' =D(a;r) €328, ridr>R—|a—c ZifiIBTDH2, FiZr>0.
LIEXLIE D& D 2i3AHT (D'\D#0), 2Dk %,

h(z) (z € D),
H2= S az—a (e D\ D)

X, h ® DUD ~O (B @kt y 72 %,
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ML Ze% D;\D DHID1HTHFEITT S, ZOFIEEZEDIKRT Z T, EREEPLITO
JRWFTOWT B A[REMEDS D 5

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

FHZ D 2R Lozl o TRIBER Z Mfmi L T\ 2z, BEiRISE D Bk
& Do

HIAR C % 2 = p(t) (t € ]0,1]) THABLNZET D, K te[0,1] ITHLT. ¢t) ZHiDE
T AEBER (h(2),Dy) DD o> T, FF

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

DRRAFRER L I35,
2ODUR C ¥ C AHEEOM o LHA D BEOL E, o B THMMERE, O &

émmofbif%m%ﬁutz%\%am&%ﬁ%%%%m%mamaim,@m45Q
YT, TMBIRERIZIRENAD S, ZOY E, 1 ODME b ITERDME hi(b), hi(b) A3
JEL S 2 DT, 2T\ BB S MERIC R %,

9.3 XIEREIRDEEIIERT
mA TEEGEEE) ([21]) 2R3 22 BEIDT 5,
FBE logx % v =1 T Taylor BT % &

logz = Z (_i)n(m —1)"

n=0

:(x_1>_($—21)2+($—z))1)3_ (—1<l’—1<1>

LR B2, 2T

(z—=1)"

>
o
X
i
(]2
|
=
3

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

d b e ; .
ho(z) — ‘f (v 1 Do 9T 1 & = 2 AEREAICH & s i)
il
w:@%ﬁﬁ&bﬁo:zam@ﬁmm\mg@uzéwaﬁamék%x:/“§%@5@ﬁ%¢f@50
1
DL Taylor BEATH 2 Z L 2 HEDIDBESZTH 5,
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MDD DTG5, v DD FIIELDH 2D, 0 ZEFRWHE Dy NICH 2 Z b,
ENEEATHHETOEIIED LRV EITHEREL &5 (EABEFOREM), 2o k57%

e LRI %k/ / P

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

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

C C z* C C (
THEZoN2Z 2L £ 9 (h(z) DERROLGUE 2IHIZ, 25 225 2 IZHAS Dy NOX
NI B PRI S B TH ), 20T, &t (0,1 HLT, h(z) & D, %

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

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

z

DTrTHD. / E. Dy T olt) % = LEERRAMICHE S 2 (Bl 2 H
w(t)
HBRWV) ThHb, t=10D %, BIICERLTH2 Dy, h IT—HTEZIFEREL L,

he(2) 1. o(t) ZHODMCENREERTE 2 Z e 2D L 5%, 1/C 1. D iI2BWVT,

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

n=0

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

-y SRR cen

n=0

— (1)) d¢

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

ZAUE (BEHEZDY) HED ICRABUBBT® %,
© DHEFNEN S (e — § FRED € = |p(t)| & LT).

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

BIERIMEIZHA S 272 h 6, FBURREK 2 DIZE7 D, L F A 25, I T TIEEARINCEIRER L T
A %o
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WRIZZDE X ¢(s) € Dy. @RI D,ND#0 (Db o(s) ZEBL05). Vz e DN D
IR LT,

i [ ([ ) [ 5

2, B 1/¢ @, D, NOBAMFRITIR S FETTH 2025, 0 1T LW W RIT hy(2) = he(2).
L/U:ino\ (h1(2), D1) &\ (ho(z), Do) DHl#R C 120 5 TR T D 5
AR AR S BN DT TIER WD, (ho(2), Do) 2 H13 5415 Weierstrass DT BRI

f<z>::/lzd—f (e C\ {0})

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

PREKT S, : ZEIELEZEED, C O Fi3srdH b, £7- C DD FITX - T, Hfl
TOEIZER 5,

9.4 FD5%k

EIE 9.10 (E/ FOX—% I (The Monodromy Theorem, Monodromiesatz) ¢
GHERTE, o € U, f 13 o BT ZBBERT, Q NOLEDHIFRICI - THATES
TE2L9%, ZOLE, [IFQ TMEAZBEREED S, (QIXBID f OEEZER
BDTEETS D) DIV 7 )

E/ Mo g, ~MMEE eI s 2 b2,

10 Schwarz DIRRD[FEIE (Schwarz reflection principle)

FRTHAPT, LIAEIARPENTVEDT, BAAZHERF. BILICKE2 TR
S

Schwarz DFRDIFEIIFEHLTH 203, B E > TORWEADL DI v, o TWTH,
LGS LS L TOWRVD DRZ W,

Conway [22] 23FEL W

10.1 FHEH%EFBZ TOILE
ZODHETIH., ACCIZHLT,

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

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

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

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

DL ZE,.VzeD(e) WNLT, 2€ D(Ge) THENH,

WZIZ f* 1% D(c;e) TIERIT® %, W2 f* 1 Q* TIEHITH %, m
FRRIC w A5 Q THMZ 51, u'(2) = u®@) & Q THMTH 3,

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

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

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

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

I'=(@x—-ca+e)={teRz—c<t<z+e B, ICOQ =

R 10.3 QX C OERT, Q#0, O = Q (Q XEHIE LT, f: Q — CIXIER]
FEih EoH HHAXET fIFEREZIN T2, 2O X

f(z) =f(z) (2€9)




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

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

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

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

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

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

—v(Z) (2 €07)

B AV =0in Q. $hHOBEET 0 TH 2 FAMBEELIF BEEILE TR LR
K’C\‘% 5o

V@%:{v@) (€ Q" Uo)

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

Pylid |z —a9| <e THRMTH 2006, V- P 1ZZ20MBOLYS. FETOZZNTH
MTH2, VP, ZHELETOTH2, FHBANOERLE (Co) TRV =v=0, £EITD
SFMED S Py =0 TH 2556, V — Py =0. ANBEROBKERE? S V — Py dM#Eo L
3. FHEITOIFELVL, WRIZV = Py. FHT AV (%) = APy(z0) =0. m

R 10.5 (AFBEKO “BEEBWLE”, “FEYBILE’) LoOFFZEEBE LTARTALS, B
B EHiz, IFAIBEEL T LT, i, Eir 2z u, v EBL, 2% D

flz+iy) =u(z,y) + vz, y), =,y u(zy)v(zy) €R

DO =
[ +iy) = flz —iy) = u(z, —y) — vz, —y).
w & v DBFHMEHIE u(r, —y) & —v(z,—y) DFAMTD 2, WELICZNTIAL D,
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u, v QT Uoc T THD LT 5L X,

_ Julxy)  ((zy) Q" Uo)
U@wy_{UWrw)«%wGQﬂ,

) v(xy) (z,y) € QT U o)
V(x,y) = { ) (@9 e )

B, T U Q CTHMTH S, V IZAERED)LD LKW, HiTH 5720121
V=0 onco

THAIREND S, WICIDOEEDED ToTWVWEeE, VIXQ CTHINTH 2, 1 BHFEH
BOBBEIRHLRE, TFRABILRDE SN XDFFICEL TV, =

FoEHEO IR N, R L TOHEHY ., Morera OEM%Z HWBEFIAY

10.2 Mil%Z8 X TDILER
10.2.1 MICBY 3K

BRFEANOH C: |z —a| =r ZEET %,

M CIELT. 2 € C OFf (FHBA, HGMR) 2w TH2 LR a, z, w B—ER LI
DIAON

|z —a| - |w—a| =r?
Zi/lzT CERE D 2 DHER w T 2z PO—BWICEE 5, MU, Zhz »» rFHEL LR
j_%o
(") =z

DD LD, F Tz,

lim z* = o0 lim z* =a
)
zZ—a Z—> 00

MDD, (KTHNCIE 72005 ) a DFBIE 0o, oo DHFIF a L EFRT 5!
a* =00, oo"=a.

C:=CU{x} £F3, R(2) =2 12&D. R:C - C »EF2, ZHIFAMEEBRTHD,
Rl=R
z # a THIUR,

(z* —a)(z—a) =1

M DIAID, Thh D

*

zeC & zZ'=z

YD B N3 oS
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AcCC PM CIBELTHEETH 3 i,
R(A) = A

VA R AR
f

R N
M 106 acC,r>03%%, RRC>CZMHC: |z—a| =7 XHETIHEHBET
5, ZOLE, ; )

S(z):==a+ r_a, T(z):=a+

z

rHr. Sk C\{al T. T C\{a} TEAIT,

Z—a

R(z)=S(z)=T(z) (z€C\{a}).
g (2) =5() =T(2) (2€C\{a}) J

10.2.2 MICEET B Schwarz DOIERORIE

HITHORIR 2. L Q 28 E-FIPANCE $h, Rl EORIXH o 2355 00 O—#f 7o
TWa e &, Q TERSNZEABEZD, FEFEADOEARGRZRIES 2 € e & 5 X,
EFFHRORDDICH C ONERTEESMALERZEZ XD,

Cr={z€C;lz—a|=m}, Di:={2€C;|lz—am|<r},

Cy:={2€C;|lz—as] =m}, Dy:={z€C;|z—as] <ry},
QCc Dy, oc:=00NnC;,=C; or {a+r16i6;9€(a,5)}, B—a<2rt

() C Dy, flo) CCy

o {10 (D)
Baff(Ra(2)) (= € Ra()

Q:=QUoUR(Q) 1FC, B L THMARTEIRT. fi3 Q TIERITH 2, EBE ERIBEL
Sli C\{a_l}—HC, 15 C\{ag}—)CT\

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

BT S OWBFET B,
Ro(f(Ri(2))) = Ta(f(5:1(2)))
THEH b, [l FEATH 3,

10.3 FRFTERIRZ B X T DI
(HEfie)
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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) O &)

(=)l = cos?nry <7, [s2(2)] = 7 |tanh(my)| < 7.

y=(N+1/2) Ok =
e’iﬂZ _ eiW(CE+(N+1/2)i _ e—W(N+1/2)ei7rx _ 6—7r(N+1/2)€i7rz’

e imE — e7r(N+1/2)e—z7rx‘

B 21 B 21
s1(z) = T (NH1/D gina _ on(NT1/2) gmims . oN+1/2)n (_g—ime | o—mEN+]) ginz)’

- 21 o Ne 2T
|51(2)‘ = e(N+1/2)x (1 _ e—w(QN—i—l)) =me 1 — e—m2N+1)°
2e~ /2 2e 2 T .
1 — e T2N+L) — | — e a em/2 — o—m/2 — 5
—mN
e
[s1(2)] = —
. _€7r(N+1/2)ei7rm =+ e7r(N+1/2)6—i7rx 1+ e—27r(N+1/2)€27rim
SQ(Z) o ”T_efr(N+1/2)€iﬂ'x — em(N+1/2) p—inz o _Zﬂ-l — e 2m(N+1/2) g2mix
14 e—27r(N+1/2) 14e ™
[:22) < T ST o < 2T

y=—(N+1/2) D¥ &

eIz — 6”nr(z—(N—l—l/2)z _ e7r(N+1/2)ez7rz
e imE — G_W(N+1/2)6_”rm.
27 27TZ'€7(N+1/2)77671'7W:

s1(2) = en(N+1/2) girz _ g—n(N+1/2) g—inz - 1 — e-C@M+1)mg—2miz"

- 27T67(N+1/2)7r B N 26771'/2
|81(2)| = 1 — e~ @N+D)r = me 1 — e~ @N+D)7°
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2e72 _ 2e7 2 1
1 — e m™2N+1) — | — -7 o em/2 _ e—m/2 — 5
e ™
1)) < T
_eﬂ(N—i—l/Z)eiwx_'_e7r(N+1/2)e—i7rx ‘ 1+€—27F(N+1/2)e27rix

So(z) =im T

—on(NT1/2)gine _ on(N+1/2)p—inz 1 — e—2n(N+1/2) g2nix

1+ 6—2#(N+1/2) 1+e ™
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|52(2)] < Ly B — < 27r.m
MRE 2
z —z z _ =z inh h 1
cosh z = i, sinh z = 1, tanh z = S Z, coth z = C?)S S
2 2 cosh z sinhz  tanhz
ThHhdH15H
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. (HEfH)
fRE 8. (M)
FRZE 9. (MEfEH)

FRE 10. (2K ABRNUIEDT TR o TASSHWVWTRVWEES, ZARICHL SRV, )

n
RE 11. (BHK)
FRE 12. (%)
FRE 13. ¢ = 27/* ¥, Cayley Bt w = % ZEMTIUIRW,
2Tl
T =i

(772U, FEAEL 2P 1%, 2P = exp(Blogz), logz = log|z| +i6, 0 € [0,27) L EFKRT %, ) m

FRE 14. F(2) == 2 &, F(-1) =0, F(1) = oo, F(0) = 1, F(i) = i &¥ifcF, R
F(Q)={CeC|0<arg¢ <m/2}. ®WRIT F(z) = F(2)2 = (22)* 13, F(Q) = H %75,
Zhe Cayley £#: G(() = % ZERTIUI XV,

e ()
f(2)=G(F() = 12— m
(l—z +1

BRE 15. 00N 2| =1 ¢~ 1 =1 ORAE a=1 — i3, b=3+i¥3 Fz) =2 B

LY. Fla)=0, F(b) =o0. M |z] =1, |z — 1| = 1 3B oo B2 RO, D% b EH

WZH-%,
_(1_,;\B 1 ﬁ) .
F(l):l <2 ZQ) _ (2+22 _ 6./3 _ pi2n/3
- (%4—2’73) (% —N;) e~im/3
—im/3
_a_¢ __—i2n/3
F(O> T p em/3
Wz

2 4
F(Q)—{wé@‘gﬂ<argz<§w}.

%CT F(Z) = %6—27%/3 t_;-% Z

z

F(Q):{wEC’0<argz<§ﬁ}.
Gw)=w?? L ERT 5L
GoF(Q)={CeC|Im(>0}.
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Cayley Z#4 H(C)z%zl—% EEWRT B e, BIE D0;1) 725

HoGoF(Q) =D(0;1).

—21

(ﬁefzm'/:s)?’/2 4+

flz)=1+

DM Z -3 ERTH S, »
fRE 19. Joukovski ¥ TH 3,

RE 20. (LD DHRT) (THUIEAD |2 +a| - |2 —a| = p? EWWDH T T, Cassini DR

= — [t N T - -
He a=1t3dLE, f(z)—\/ﬁ EWnws kol )
Z=zlatBlE, Q={ze€C||2-ad?| <p’} DB{ZeC||Z?-1] < (p/a)’} TkB, Z
Nz |Jw <1 BTDH, w= lo/a)Z THEHh56.
Vip/a)t —1+ 22
L lara

Vil 11 /ap ol a2

CHDBIEL WA E S RIS Z, KTH#HWTALDESS, ) n

B iE{E

OMETIE, AFICOVWTEILTR, AMHZEROTF X b (Hnwiihe, Koz e
DHERICENTH 2D LT, ARk [13], IH « =4 [14] ZHIFTHEL) THEL LS, &
WIH AR Y APITNY, SEOERLSSWITFHHLTEBZ 5,

DUR, —iE— B2 Of e U TaHiAS 528, X =C L BoTidld+n0Th 2,

4 N
EE B.1 (ROEE, AER) (1) X ZMAMHEZEM, ce X, UC X 35, U D a DEE

(a neighborhood of a) TH 2 L&, X OFEE V T, a eV C U Ziili/z3 b DHF

ETBIe205, UDHEEGTHIHE, Uk o DREFETHZ LV,

(2) X ZiMHZER, o e X 328X, o DILFEEKROEEZ o DIEEZR (the complete
system of neighborhoods for a) & FE3,

J

Rk B.2 (BBRESDERE) HTHRL, HOEEIIHLTH, ZOIENERI NS,
X ZOAHZER, ACX, UCX 3%, UD ADERE (neighborhood) TH 2 1%, X D
SV T, ACV CU 23T d0RGFHETIILEVI, o

—fED LEFE ) ISR TH, leiliff) WO FEEIH > TWBRARZV BT 3, «
D elfFLlE. o ZHDLE T 5FE c OB D(a;e) TH 5,
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Bl B.3 (¢ afBIFAFETH D) acC,e >0 T2 E, a Deilith U:= D(a;e) 13 a DB
FTH2, EEE V=U B, VIEHEET, acVCU WAIZU X a DFEFET
H5, m

fl B4 acC,UCC DEE, U aDiEFETH 2701213,
(Je >0) D(aje) CU

THZIePREFDITHL, (BENLESTVEILICKEZD, o IKHRILVRIZDNLRFA
TVWLOPEETH %, ) TOFMFZERAT, FREGOEREZEVHTABZVEE S, HES
X 2R T A ERDORDEHETH S, =

1. ZoOZtZilAYE X,

M 70FE UL aDilitied2L, HIMEEV BFEELT, 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
T, acVCUDPHEDIND, m

e N
E& B.5 (MBAZEED 1 ROBEREFER) X ZHZEM, ace X 95, X OHDERE

U D a DEFEEREIZ. RO2FEMDWRDIOILEE I,

(1) U DIEEDIL U & a DEHETH 2 (U ik a 280D IHEEEED),

\(@(Wévma®ﬁﬁuﬂunnUcv. )

BEAGEBERIZ, AEROEDEETH 205, BES, RIIOMIR, B OMIR - HEiitt e &
DHEITIF. EAREFERZ T HIUI T TH % (Riemann FRADHEDEFE 3.6 2 H X)),

fl B.6 (H3RZFDETBHRDEIF. TDRDBAREER) a c CLTBLE {D(a;e)}on0
13 a ODEARLFERICKES, »

M2 ZoOZrZifHE X, (LTBA®EHFHLTHZ0T, FHHFEIED, )

DB, 60 CDMMHBRE > TWE (ARERNGZONTWD) HEDFHTDH 505,
MMHDEF 5> TOWRWESIIR LT, BROEAREFERERINEEESHELZEZ 5 2 & T
ZED D Z DK S (Riemann BREI DNV HDRED L X ZNTH o 72),

ZDRDDEMEL 22 DBRDWETH 5,
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/'lﬂélii?’g B.7 £8 X O 2 LT, X OFAEEDL SR IEEGTE B(x) D52 60T
WT, XOFEMEZmT & X OMNEP—EINICEEL T, 20UV T, B(z) i«
DEAIERE T2 5,

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)zeV EFREN? ?)

J

3. ZoZrzitBt X, (7t HEESZ I ER TRV, T<CEWDLT
HH5, 2D E, it (BHEER) ORI DT L IFHBEICHEETE 5, ZOMES
REMo 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) & 1%, o DEFEERDEETH 2, ZZTE U(a) 2EL ZLITT 5,

LEWE B(a) 23 a DEAEHESR (a neighborhood basis for a, a filter base of the neighborhood
filter) &1, ROZODEKMH (i), (ii) 2T L L ERT 5,

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

B(a) % a OEARFFERTHIUL. o DIEHERIZ. Bla) DERZGL XS REGORKT
H5:
U(a) ={U | (FV € B(a)) V CU C X}.

BRMEZER (X d) CBVT,
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; <) DFAEEDOHR 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, fiMHZER X, a e X LT, a DIEFER Ula) BT 5N 5, FEE.
(a) U(a) IZIEFES 2%, C) ODERPEEGDHETHD. 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

I PARMBRD BT HEB T H 5 (Mo rlREME 2 IE L 72V HE DEREZMNT 5,
a€CtaZlBORVCHNOEAMKR C: z=9() (tel:=a,8]) DB T 5, (CHa
ZHEOBRNEWVIDIX, agC*={p(t)|tel} EWVH I TH5B, )

r(t) = le(t) —al (te€l)
B, rid 0 RS VEGERBEBTH B,
(40) o(t) —a= r(t)ew(t) (tel)

Z i 72 S RERL 0: [ — R DSFEET 2 (REFAXER),

FARRCTH 2 Z 225 p(a) = o(8). T 6 r(a) =r(B) 2 0(a) = 6(8) (mod 27). W
A
0(5) — 6(e)

2m

BEBETH 2, n(C,a) & a \TEHT 2R C OEIFEE (winding number) F 7213358 (index)
IS,

[IFREL (F68)) 2R TELF I —E N TVWRV, n(#ifE, K) 1 Ahlfors TERAZHTVWS B
DTH2 (D DHAFTHEROALESTHL),

CHC* i r0 b CHRTHY, C BRIHC el r,0 SXIH C HTDH 5,

(41) n(C,a) =

S D.1 i C X O FTHB L F. n(C,a) BRI TESND:

(42) n(C,a) = L/C dz

2mi Z—a
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iR (AR TR, C 2 O G EDFEHZE 2. Ko ¢ DG E DFEHS < A
F—FzITHB, &L DH5Eh )
z=7r(t)e®®D Kb dz=1r'(t)e?D +i0 (t)r(t)e?Ddt T

1 dz 1 /ﬁ r’(t)ew(t)+i9’(t)r(t)ri9(t)dt_ 17 (T,(t)
r

2mi (t)ei®® 2

2t Joz—a 27 ),

= L ozl +z‘[e<t>]§)=w n(C.a)m

E 2 DR E XTH CL TR > T, ZOEARTR (42) ZEEBOERLE LTHE7 XA
RSEARNS
(40), (41) 2 BN

5538 n(C,a) 1E. C B o DEDDEEE (REHEDIC) @ZhERLTVS,

2V IR CIEEEY —8F 3 2 L DT D BB, (BB~ AE S ?)
- N
& D.2 (Bl OEEROBANENEE) (1) n(C,a) € Z

(2) C:z=a+re? (0 €[0,2n]) DL Z n(C,a) = 1.

)
(3) n(—C,a) = —n(C,a).
(4) C*C D,ag D 72 BBMHEK D DMFET 52725613, n(C,a) =0.
(5) T73EL D a IR LT n(C, a) = 0. TROBEEOMHMHR C 1T L T, (3R € R)

(Va € C: |a| > R) n(C,a) =
(6) be C\{0},ceC FTBLE, pk)=bz+cBLE, n(p(C),p(a)) =n(C,a).
\(7) n(C,a) 1& C\ C* OFERE LT L TERTH %,

slERH
(1) &b —fkoEGHAMBRDGEITRLTH %,
(2) RAHIGNTFETDH 2, dz =ire?d) TH2H0 5,

1 27 Z'Teie 1 2
C, ———df = — df = 1.
n(Ca) = 2mi / (a+re?) —a 27 J,

(3) WIT = DEBITIA S NG —1 51075 3.

(4) a € D TH205, D>z —«C WFIERITH %, D BEEHEMTHD, CI1EZ D W
XoTH) CH AR T H 57202 5. BIEHEBITH S 2 Cauchy DFTEHICE 5T

1 1
n(C,a) = / = _ 1 4
C

i zZ—a 27
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(5) C* Ix C DRFHAEETH 206, THRZIVIER R ZH52. C* C D(O;R). D :=
D(;R) B, FED a € C\ D IZHNL T, n(C,a) = 0. KT |a] > R %olX
n(C,a) = 0.

6) f:C\C* =R % f(a) :=n(C,a) TEDD L., #HETH2, BEHELIESRNZ D
5. C\ C* OHEFERITTERTH S, =

D3 ceC,r>0,C:z2=c+re? (0 €0,21]) T 5L =,

_J 1 (aeD(cR))
”““”_{o (a & C\ D(c; R)).

QA IZEED D 2 05, FHENZ C\ C* OFBEERT ETEBE 7o TV 2 Ll TH 2, =

e N
E&E DA (VICKREOD—FME) @ 2 C OF%EE. Q 2 D NOXITH Ct HEAfFR &
ERAE

(Va & Q) n(C,a)=0

DD DO E, ClE QAT (KAL) 0 WREAY—FME (homologous to zero) & %
\L\Gi ClEFQATEHREA—T 0V,

J

n(C,a) #0BEHIIDZ % [Clda DEDLDERAIZ ] WS ZIZT 3L,
CHDNTORERERY -2 C2 D OMESOEDEDLY ZH LN L,
H BV
C»DNTORAERY—[AELIE TCHE>TWSRIZHNT D ITETS

YEZ %
rbF2L. n(Ca)£0BEHEDZE ClEaZHlT) LD EVWELREH, THE)
VWO BRILZGICEBRLBRVWADPRIZITHS (ROEFED.10 R X),

e R
FE D5 (LRT) FTAY, ¥, ¥4 7L OEEE)

(1) C HOHERED X C" FlROBRF C = O, +- -+ C, % CHD 1 KEF A
> LIS,

(2) C NOAHRMEDX 7K C* #EAFROEXM C = C +---+ C, & C HD 1 XjH
AONEMER, ZOB C =C;U---UCH ITBE7R\Wa e CIIMNLT,

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

Jj=1

% a ICBT % C OEERE (fak) &R,
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AYEZZED> L TVRVIROLBRVEWVWITIRVDEN (SDOFERL, 200F =4 >~
BELVDLE I D F L BITERTEZTWVARW), Ahlfors 23] THEVIREEFEVWTHR->TH
5L, BHEBALEVTHEIREFHATLHICT %,

Abhlfors [ZFE P —Z—UfEDLLRVDT, BETEZEZ 5 & T, HIfRIZXTHIC C e
RELTWS X572,

C=0C+(-0C) DBIZ C; D, ZHed C~0RDEDLL, 1 RED, HEALIE
ZBDM??

2 HONATHNC K 2012 RILEE 2 DDz,

D.2 REOZ—FD Cauchy DFE5FEE

RDEMIZ, Ahlfors [23] 121, Artin X Beardon 12 X %AD& > TW 5, miDFEET
. UNIZEI S % Dixon [24] (1971) OFERADY “HF&IY @ X 5 RFEAKHBET oz, M
HTDH, 1979 FOEME [18] IKERHAZINTVWS, LrL., 2L hRICEI NI 19 T
%, Beardon OFFFAPERAINTWVWS (RE1EA5 ?), ENEHRHAT 22138BKOMERD
DD LI,

ROMEIZ LIX LIEMAHZ 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, € QX LT g(2,¢) = 9(¢, 2).
(2) VCeQITHMLT, 232+ g(2,¢) € CIXIERITH 3,
(3) g 13 Q x Q CHFETH 3,
KJK%d\gﬁQxQTE%T%%O) J

FIERA

(1) EBROW» BHELEITH 5,

(2) Q\{¢} TEAITH Y, ( THARTH 205, ( THMIAHETH %,

(3) g PRAMESOMESTHEMRTH S Z LIFHLITH 5, (20, 2) TOESGEEHEDD

UENIFAD AL T O o 7o (BB EDORIIFEFREL 5 7213 TEH, #lo T D Z L IcKpfFHh 3. FEA
b:% & o t%%b?‘:ﬁg\lf\tﬂi]i%%)o
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b0 T/NEWVr>0%ZH5E, D(2;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

IID 5 (2,0) = (20,20) DE XL
1 f(w) /
9(z,¢) = Aﬂmﬂ — w = f'(z)

27
THDHDZEDTD5, n

S—A b2 I FVELDIND D X575, MARESOMESTEATSH 2 Z L35
Gﬁ2?@%&%#6\E%Zm5@%%21m6®#ﬁkV%GQK%LTW::E%V—M

b SEGR N

_ 1 f(w) w (2 2057
0:0=55 | eyt (€€ D)

IS g QAx Q TEAITH 2, WTFHIZLTH., &if [18] DIFRIZTEEET D 5.

4 N

EE D.7 (REOY—F®D Cauchy DFESEE, Cauchy DFESLR) Q & C D%
B.CE QWD LTI A ZLTQWNTO0IZKRERY —[FfH (e, a € Q= n(C;a) = 0).
[: Q> CRERIETZEE, XD (1), (2) DD ILD,

(1)

SEF 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.

EHORELD QCC 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
Lo e
f(©)
/(,*C—ZdC (z € E)
EBLE GETITERLTHEIDFELSERTETC), hIZC 2R TIEERITH S, 2L T

h(z) :=

lim h(z) =0

|z| =00
N RVASHEES 8
1
¢ — 2]

Liouville D X D h ITEET. FiZ 0 IZFEL L,
2e€Q\C* 55k,

<
[h(2)| < max|f(C)| max

/C d¢] =0 (2] = oo).

0= hz) = / g0 dc = [ L~ 5y omin(e, )

c(—z2

mqaﬂ@—l;/iﬁhm

2 Jo (=2
ZHUT (2) DD DI ZEKRTS (2 2 a0, ( & 2 EEZERIXRWV),
a€Q\C* 5%, fORDODIZ 2= (z—a)f(z) TOWTLEITRLALZ e ZH#HHAT S

&b

(€ (f) - ) = o [ T Dae peaven

z:a%ﬁlbf/}«mczo%ﬁéo-
C

D.3 HHMAETEEOREOS—REY

ZDEDOWNEIX, AREMIZ Ahlfors [23] 25 DREEXTH %,
HEOPLLWTFZAMTE, THE) 20 BEZLZEICH->T € 2idddLTwW5b, Z
CTCWREHBOEELHWT T WO SELPEFICEREL T, HHENAREEHDY 7 4 —
LR T
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KR [19] Tld, THE—EEE ) © WO BESRERICEA L CER L TV 5, ZAUIFEITHE
YAMETH 2 Z e A HIHT %,

( MEEOPAMFRIZOWT, 0 ITKRE MY —[FfE = 0 IZKRERY —[F{E] THo056. Hif
FEROIEHE—E#ETDH 2, & ZADHAMR C A0 WCRERY —FAETH->TH, 0 ITHKE
V—FMETH 2% LIZR 5720, 7206, B3R HIXBEERD R D Lo w5 Dld. 2z
CHHTRERZWDITTH 5, 21 [19] TlE. B3I O W T Riemann OFAREM % Ak
H32Z T, ZADHERTH 2 e ZAAL Tz, KILBEEID OHIRDH 5, )

~
E& D.8 (12 [19) DEM) D 2 CHOM#EEE §%, D NE—ERFTHLld. DN
DIEBEDOXI C AR C 2 D NT 0 KARERY —[METHZ L, Thbb

a¢D = n(C,a)=0

Kﬁfﬁibﬁo:t%m%

J

~
% D.9 D % C NoBE—@fi2mE. f: D — CIWXERAL C 2 D AOX7H ¢ #kEAth
e T DL =,

] (Af@ﬁhzo. )

BB D BHE—E#EETH 206, D NORX G O #EAfRTH 5 C 1d. D NT 0 ITHE
oY —[fETH2, ©ICEH D7ITLD

th@yh:o.

~
E&E D.10 (V1 7 ILHERZET, Ahlfors[23] §5.1 & 4) D % C OfEEH, C % C
DIRXRTLHA N T 5, CH D ZEE LI,

(VaeC\C?) n(Ga):{ ; EZigz\cw

D DIDZ e Z WS,
\_

J
DOFDh, CH D EHLEIEX. DOEOEYIFIEEZTIEDLD., DICEEFNRVEDORE DX
EFOOLRNWIELEED,
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4 N
FIE D.11 C D 1RXITHA 7L C R D A, f 5 DUC* DIEFETEAR SR

IRCEE
C
THH, EFED 2 € DXL T,
16 =5 [ L

21t Jo (— 2

D PIZH IR EZBRNT f 25 DUC* TIEAIZ 513,

27rz/f dz-ZResfa].

_ J
SERA f DEHIR. DUC OBERE Q 2325 (DUC* CQ THBIZLITHER). a ¢
(a€Q) BBl ac (DUCH) =DN(C*)=DN\C* THBH»5 n(C,a)=0. ®ZIT C X
QTORKERY—[AfETH S, DIIEHE D712k -T,

[1G1ds =0, (ae@\C) n(Cafo) = 5 =)

2mi Cz—a

BELD, 2D EBENC,2)=1TH3h b,
1
16 = 5 [ £ dcm

o Jo C — 2
SR D.12 fE D 2FGHA 20 C 0% O 13, D ORIz R
0D = {2 €C| (Ve > 0)D(2:6) "D #0 A D(z)N(C\ D) # 0}
FETA, WEELLBW (0D S C* 2B 5 %), =

5l D.13 8 O FHFRIFEHRZH 2V, =

13T ? Green DEHD X 512, M0 D OHBEANEGRMEDXSH C* HREARFR T, Sabiz
DETHFDEFIZT D BRI Lo TWb &, 0D IX D ZHTZ L EFFHTZ 50
72AID?

BB TEXERE oS THEGHIIRMTH 2] 205 DI, TV ERZD D
A e

E BEGHEEORETIT

B [18] @ §3.5 IZH B,
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/

EE E.1 D3 CHNOHEEL T %,

(i) D NOIEEOBAIKRDY 1 sUHEEICEE T E %,
(— % D BB D E TS, )

(i) D NOEE DR v &, D AT 0 ichERY —[EfE, WX 5L Vedg D X
LTn(y;e) =0 (y & c DD ZES20).
(298 [19] TlE. ZOEMEPKD Lo & TH—EfE | 2 IEAR, )

(i) D NOEEDY A 7 () v & D NT 0 1IZKER Y —[FAE,

(iv) D NOEBDHA 24 4 b D TERSAT-AEEOFHIRIEL f 126 LT / £(2) ds =
0. !

(v) (IEHIEAE D FELABIE DIFAE) D TER I NALEDERIFEEL F icx LT, f OIEH]
B F DFES % (D TERSNLIERIBK F TF = f DD LD DHIFTE
T5)o

(vi) (IERIEAEDNEDIERIR 3FDIFAE) f 53 D TERINIEHIBIET, D THRL
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