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Res (f(z)s2(2); k) = f(k)Res (s2;k) = f(k) - 1
NIy InB DT,

N

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

k=—N clE f O Y

15



N 500 &95&

Y fm)=— > Res(f(2)s2(2);c),

n=-—00 cld f O

> (=D fm) == ) Res(f(z)si(2);c)m
n=-—00 cl f O

B 1.16 a >0 2T 5L &
= 1
5= nz:; n? 4 a?
ZRD &,
(@le:) f(Z) = m 6i\ éﬁ% 115 @7%{4:%?%7’:?0 if: f Ci{%%§&T%6ﬁlgx

D fmy=) fl=n)+f +Zf +i+s—2s+i

n=—oo

[ DRI +ia T, D IMADERTHEH 6, EH13ITE-T

, 1 1 1 1 1
Res(f,m) = Z . = % = —2—, Res(f, —ZCE> g . % = %
i 1.15 £ 0
Z f(n) = — (Res (fsqg;ia) + Res (fs9; —ia))
= — (Res (f;1a) sa(ia) + Res (f; —ia) so(—ia)) (AR 1.5 2\ 72)
= — [—% - cot(ima) + % Wcot(—mm)]
m m T
- cot (ira) - (—1) coth (7a) - coth ra
W ZAZ

1 1
S = 3 (—cothwa— 9) 1]

2.
(1) cosh (iz), sinh (iz), tanh (iz), coth (iz) & =K TRE,

(BIZMEIZ cos z, isin z, itan z, —icot 2)

(2) cos(iz), sin (iz), tan (iz), cot (iz) Z WHEHFREIE TRE,
(B IZMEIZ cosh z, isinh z, i tanh z, —i coth 2)

16



il 1.15 TlE. (Vn € Z) P(n) #0 EWHREZ B WD, TNz TN WgGE Bl
Bt o (10) %

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

EEETNIX

(11) Y fn)=— > Res(f(2)s1(2);c),
P?ne)io c X f O

(12) > (=D)"f(n) == > Res(f(2)s2(2);c)
P?f)zéo c ik f O

MESNBDT, P(n) =0 £ABEBRMAD n 12OV THMETHIEEL,

5] 1.17 (Basel B%) Euler 2R L7722 & THAR

ZEZ S, (11) ZHWT

o0

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

cot z IFMERFHIK 0 < |2] <7 CTIEAITH B0 5. £ T T Laurent RFEATEZ 508, 9 <& THE
B E DT, TDOBRAD 3HIL

1 z 1 4
(13) cotz—;—§—4—52 +-- (0< 2] < ).
W Z Iz
Tcotmz 1 2 7r4z+ (0<| |<1)
= — - — — — z
22 23 3z 45
I SHEHZ ,
mecotmz —T
R = —.
W Z Iz
=1 1 w2 w2
— = -] =—n
n?2 2 3 6

n=1

(13) DEEH: 0 < |z| <7 DEE,

17



THEN, AUDOE 2R I1E, 28 w OFFE LT, 0 DiifE D(0;7%) TIEHITH 205,
HARBRHR S, TRhbb, 5 {0 DFELT

k=0
TREE N> T
) (S S
> = (X mrrm) (et] (i<
k=0 ) k=0 k=0
DB EETH L,
w  w? w3+ B +< Co) +< cl+co> 2,
2 "2 6l T\ aTE)Y T T T
REE b LT
1 Co 1 C1 Co 1
Ccy = cl—— = —— - = =
0T Mg 27 6 120 24
Nl g Iy D5
1 1 1
Cy = g =——, ¢ S —
0 ) 1 37 2 45;
Wz Iz
cot 1 1 v 2U2-+ i Z3-+ ™
Z = — - —_—— — — —_ — — —_ — —
z 3 45 z 3 45
5 1.18
= (-1 1 (=nr 1 T 2
L (T ) =T
; n? 2%;#0 n? 2 s Z22sinmz 12
FRE
7 B 1 w2 4 Ttz n
Z2sinmz 23 6z 360
ThHHNH

1.3.3 i f(n)e™?

n=—oo

Fourier Z# DR D FEIZHEBAFIH T E 72 X 512, Fourier H#E Z cne™ OROFHE

WZHHTESZ b H 5,

18



/n #8 1.19 (83 Fourier & D) P(z),Q(z) € C[z], deg P(z) > deg Q(2)+2, (Vn € Z)\

P(n) # 0, f(z):ggzg LB L E,

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

n=-—00 cld f O

271

72720 s3(2) i= s9(2) —im = et
N )
FSEHHODHETIZ, s T, TNEMBEL T S3 HWAHE ST 5, / f(z)sz(z)eize dz

'y
DR 2 0EZTHALD, 0€[0,2r) CR THBH 5. Re(i(r+iy)d) = —yd THY

‘ezz9| _ ‘el(aﬂrzy)@‘ — efye.

I, y>0DEE 1 THMRASNED, y— —00 DEZIE(0#£0 THNIK) +oo IZHIT
3, DL E, p ITDE—FRIT |so(x +iy)| — im EHRBDT, BORBIMELARL RS, 2
"C’f‘k‘:bb iz So 7316 T %B/%L\f: S3 %ﬁﬁb\%)

FEAR

1+ e 2m= . 2mie 2T 27
- 1 — g—2miz - e2miz _ | '

83(2) = SQ(Z) — T =T (m —
s3 1. so LEIBRIZ, X n (n € Z) T, TDMBUL 1, Res(sg;n) =1 THEIN 6,

f(2)ss(2) dz= Y f(n)e™ + Y Res(f(2)ss(2);c).

I'n n=—N X f O
li FN DR

'y O ET
o y=—N—1 D& & |s3(z)| < 2me >N (2 ZITIEH).

e y=N+1 DEE, |s3(2)] < 2.

2m
o lel =Ny O sl < o

WINDGAD [s3(2)e™| < 2me™ LEBMTHA SN D, DAIZN o0 &TdE, B0
ZIGR U, (14) 2YEx N5, =

1.3.4 ZDMDA
Bl 1.20 (2THFHDHETHEBH)

(DneNkeZOSkgntTét%\C?z—L/ﬁ L)) pme,
=1

k 21 Zk+1

19



(1+ 2)?

@) 5| =1 25 BLE, ’ g%’@%é:a%%’do

o0

3y (25)5% Bk X,

n=0

0 g ()R (e o [ oo {4 45T

]770 1=
]_k_ —— k ‘

cwhame, [ LFA, (")
(2) | =1DeE, [(14+2)2 = [1422< 1+ |2)2=(1+12=4, 52| =5|z| = 5 T 5
5 ‘(14—2) 4

1
U Spg= 2T J
5z

sn+tl

=5
1 +Z)2n . .
(3) % =5 —————dz TH 5, (2) DFffi & Weierstrass D M-test
n |z\ 1

Mo, d =1 F Z(““’) DT B T L IR LT

“/m\ 1 (1 (14 2) 1 - 1 /(14 2)%\"
— = — LY gy =) = — S el an B
Z (n ) 5" nz (2m /|Z| e : 5") 2mi ;}/zll z ( 5z N

n=0 =0

(1+2) 1 1 1
- S |
27?@/| 122( ) dz 210 )1 2 (14 2)? ©

1 dz 1
=—5--— —————=-5) Res(—5——F——;¢c|=V5.
210 Jy 22 =32+ 1 Z es (22—3z+1’c> Vo

2 #ER®EsS & Riemann BKME

(ZOHIOWAIF, BELLVDE, HEWVIFGERL THELZT 23T D 5 aEMED
%b\o )

HEHEFH C IZMEBE A co 2 IMA 7 C = CU {oo} 124 HRZMEEEMA 25D %
Z 25 (BfRIXEE Res(f;00) ETEHET D). A Riemann BRI & XN 5 A3, Riemann
(1 RITCEFBLRIR) LIFIEN 5 BERBESOHEBIFNIIE > T WD,

Riemann M & &, HEIZE > &, C OFLEZAED HDOETHRLBDTHZ, 54U
BAREIZE S &, MMHZERT, RATIZ C ORESGEFRMTH O, “PEEEZEHY A3 ERIBEEUI
Ko TWBEDDZ L THS,

Riemann M2 DWW T, filj#iw & 5 300 (AR 72 2 fiB% D Riemann HIZBRE U THEMZ
B &0 BEERIFITIENR YD) SERBHO MRS W, BN [7] EZ 0 E HIEL
f:ﬁ%ﬁé%%f%éo

20



AMETHLEE 8] THEVTHEZ ik, HEN»E LNBEVWRSHFIIR S,

2.1 ER=ZAOEA
2.1.1 FLC&IC

R A (FERR K, infinity, point at infinity) oo 2D\ T,
BEEBOMR (EEFE C) 12, #H72iZ°1 K oo Z2ATMAT, ZTNFETD — oo (Kl %

W HTHKRELT S, MHELFERT D) 2. Moo ITEDITD, KT EHZL2EKRT S
ko, BERILEEERET S,
o~ FRG & R RO RIRADIE N ~

FHOWRD co LEFEHOMRD o 1k, TLETRDITVONRVIES HDTHS, Z
ZTCIEXAZ AT 5728, FEEIEHRD co 1& +00 2ELZ EIZT B,

FEDOHFIZIE, —c0 EWVIHEDEH T, ZNIE 400 2ITESIHDTH 5,
FEHOMFIZIE, BMEHR TS L, AOERT 400 &, EDORT —c0 ¥H 5,

—00 = (—1) - (+00) # +0o0

D RVASH
BEREBOMFITIE, HEPSORTURSE VR oo DY 1ED 2721,
(—=1) 00 =00
THd,
\_ J

SEARDT-DIZFEEL TEL, oo IFERE TR,

21



2.1.2 lim & oo

INET +oo, —00, 00 &, lim IZHNDEEDTH o7z, TNZEEHL KD,

EEMOGE [ EEBEK f I >RUICR),acl, AcR T3,

r—ra

lim f(x) = 400 o
Tr—a

Q.

f.

im flz)=A € (ve>0) 36>0) (Vozel) |r—al<é=|flz)— A <<

VU eR) (F36>0) Veel) |[x—a|<d= f(x)>U.

lim f(x)=A & (Ve>0) (FReR) (Vzel) z>R=|f(x)— Al <e.

T—r+400

1. lim f(z) =400 BEI NS I L2

T—r+00

2. — 400 DRDIT - —c0 &FTBHE?

BRERDIEE [ 2EREK - Q->C(QcC),aeQ, AcC T 5,

zZ—a

lim f(z) = 00 ¢

zZ—a

lim f(z)=A

Z—00

f.

[e]

(oW
L

M 3. lim f(z)=o00 lFESWVWSZE&Nn?

Z—00

Bl 2.1 FEEBDEA,

. 1
lim —
z—0 I

1 N
WEHET 5, lim — = 400 TEHEWI LIZHEET 5,

z—0 I

. 1 . 1
lim — =+o00, lim —=-00
x—+0 2 x——0 2

MO SLD, — i, EEREBOL A,

MDD, =

4. Ihzeatid &,

22

mf(z)=A & (Ve>0) (36>0) (V2€9Q) |z2—a| <= |f(z) - Al <e.
(WUER) (36>0) (V2€Q) |z—a| <d=|f(2) >U.

 (Ve>0) (GRER) (V2€Q) |z|>R=|f(z) — A <e.



M5 lim =0 &t
Bl 2.2 (55D LFLEBAHOBIRE DRER) s 5 EEBOME & O 23N
HisZl,

PR, R EREE, R e F < ORXHERD T, KK o mWR D, 2D AT
W56 13 EFEBE. « 2 W54 13EEKE T 5,

n € NIZXHUT lim 2" = co. (Cf. lim 2" = 400, lim 2" = doo (n WMEHD L E +, n

. Z—00 T—+00 T—r—00
BEBD L = )
F O —UTKEA L A EDZIHX (R THRVWEIHN) P(2) 126U T, lim P(z) = co.
1 1 36 N 1 N
neNIZHLT hmz— = oo. (Cf. n DMEHZL S, lir%m— = +o00. n DEHZSIX

1 1 N
lim — =400, lim — =—00 THEIN 5, llm— IAEEL 72, )

x—+0 " z——0 " z—0 "
lim exp z (IMFAEL 7\, (CL lirf e’ =400, lim e*=0.)
Z—00 T—r+00 Tr——00

LEH5A5A hmsmz—O W Z1Z lim

= oo. [ARKIZ lim cosz =0, lim tanz = co. m

z—0 gin 2 z—m /2 z—m/2
ﬁ*f(@ﬂiﬁﬁ Logz IZDWT, Cl\1<m ) Logz = oo, Cl\l(IIl ) Logz = co. logz I&ZAliTH
z€ —o0, z€E —0o0,

%M, Relogz = log|z| (D 18?6&%%%&9: LTOD Zlgg) 72 DT, z| (Al
D log 1FFEFEHEL UL TD log). WAIZEIFFMEIZRELZRLTH, RO lim logz = oo,

Z—00

lim logz = oo.
zeC\{0}
z—0

HEC\{0} 32— 20 b MITIILMETH 2, a e R BRI |29 = |2 (FliE
FERBE UTORESE) THHNo,

(i) a>0D&E, lim z* = oo, hmz =0.

Z—00
z~>0

(i) a <0 D& E, lim 2% =0, lim 2 = co.

2Z—00 270
z—0

ZIIHBEVTHEIAZRALDIEENTEHILEBED LAY, LA, HATES 0dh
WEPDSND (FGHHETES) E5ICLTEIRETHS, ZOLB=ZABEBIZ»OAAE Y
:if%"iéﬁ’ WOEGEBIT WS, HEFEIZHATEIT SRR (ZNIE AL > TRLRS%) 2
MBDORAE LSR5 TELIPZEFGTZOVEI L,
(Hogz] > log |z| FEAERUZIR DN E, m

B 10M% WUER) BReR) (Vael)z>R= f(z)>U. m

B 2 D% FZIE lim fx)=—00ld, (VLER) (3d>0)(Vzel)|x—a| <d= f(z) < L.
]

CEEF DA, sin, cos DINEEHITERED & ELUREMIZEATWOND LS5 RDT (bARAIC tan &
ZATY), WOEZINOHAR—PFTEN, AMLEkoTiE, A4 7 —DAR e = cosh +isinf (& IBHIEAD)
X, BEOED Y O EFKTITH mﬁz_zgg(tﬁﬂ@%@i%)#6%&—%?5#%b%tmo*

Fbo 2 SADAREZTEHHRABATEITS, 20O ABWVWEES S,

23



M 3DfE%E (VUER)BRER) (V2€Q)|z|>R=|f(2)|>U. =

B A DB lim— — oo PUEHT B, 2 > © 1 Q= C\ {0} BEBRKTH B, (ELHED
z

z—0 2
1

UceRIZHLT§:=
U] +1

YBLE. 650 T, |2 <6 RMETEED 2 € QITHLT

1
=—>

R U e

S| =

1 .
ZHE lim-=00 ZRUTWVWS, =
z—0 2

1 . \ -
5 DREE zH;ﬁJ%:C\W}#%%ﬁﬁﬁéoEa®e>0Kﬁb1lﬂzétB<
. RER T, |2| >R ZHiE=THEED 2 QITHLT

1 1 1
-—0l=—=<5==
‘MRg

z

SR Lm0 2RLTVA, m

Z—0 Z

2.1.3 [MAY

RIEIZ T3 D oo 13BN L 72k 2 R D E / TIRAW (co BIMTHTRSDIFTHRL T,
WHT s 00" BHAHWIE lim = DAL E WS ETH N, TNIEMIER EALBEI D HKEL
BBHEWVWIHEKTH-T2),

00 ZFLWVE (00 g C) LT, CILENEDIMATHELZED%E C HBWVIEP &
H<:

C=P' =PY(C) := CU {0}

I (FIZPYC) &FNW2 L &) ik 1 RTERFNEEB LTINS LD THLEH, Z
% CIERICHNT S [Riemann BRE ) LIPO#EHES &2 #EIET 5, )

Tl

(y

SN

K% 2.1 EFEBEOMATIZ, TFAPMIELSTIE, RIZT 400 & —0c0 ZRMUZ. &
EffR =RU{+00,—00} 2BATLEDNH S, m

it
)ﬁ
W

oo DA lim & &S] LS RDEIITEDBEZLEH B,
(VaeC) a+oo=00+a=c0.
(Vbe C\{0}) b-oco=00-b= 0.

o0 -0 = Q.

(Va € C\ {0})

= OQ.

a
0

24



WbeC) — =0.

b
oo
b#b\m+m%nymf;§umﬁaimwouoiﬁéﬁi5mﬁ§m%am%
C=CU{oco} HETIRZL, BEPIHER L FRBIHER N,
ZATRDTOBZIZLD PR 2T 1 R FZ T

_az+b

f(z) = ot d (a, b, ¢, d 1& ad — be # 0 Z itz TEZRDEL)

X, C OHIPTEZ2 2L, EHETERVEEHZ L, HEEbLLWI 2R KE 2, C 2H
AT2L, f:C— C AAMER (LRGP OWES) 12725 FEHICT &0 2T 3),

%23«H@LT)1ﬁﬁﬁﬁﬁtaﬂf@%ziiiw;“%ﬁﬂ”%i%t\z#—gﬁﬁ
bfi%?%éoﬁibf%A{—aw+Cf%éoZM@%%CQ#@ () £
ﬂﬁnfﬁéﬁ\@%@m@moiﬁ\ﬂ@:f%%ﬁka@ﬁﬁbtm(iii:%ci
3(z+2)=32+4 EAET, INFMEERzNZ EIEHSHR), £ITAT

. o 1+2/2 1 . _

Jw fz) = Hm oy =g i, JB) =

z——4/3

ThHhHIZEIZHFEHLELS, £2T

Zﬁa:<zec\{—§}>

B 3z A
f(z) =14 o0 (z = _§)
1 —
3 (z = o0)

rle, f:CoCT. fldeWghicnsd, -
e A N
i J) = F(=5) Jim 7o) = oo

THHDT, HTCIZ (ZDlim LEET2) itz EDd L [kl s, £k b
FRED 1 Rz 5 DTHERET, f: C— C IZEEE (homeomorphism) 12725, m

2.1.4 A% A X— — Riemann EKE
C X 3TN ORE & A—HTE 22 L 23T 3,

S = {(xl,xQ,xg) cR? { x%—f—x%—i—xg:l}, N :=(0,0,1)

THUBRTHU B,
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LB, Xz wywy Wl (x5 =0) 7 H THRU, HEVE C LFA—HT D, 74005 (11,29,0) €
HIZ xy+ir, € C 2GS E S,

VP e S\{N}IZHLT, N & PZ2lsEME, HEDRK P Dziz—D2E%5, PIT
P &xdin I 8554 ¢ S\{N}> P~ P c¢ H=C %, N »5 DIk (stereographic
projection) & I3,

P'=(2,y,0)=c+iy £ $5 &, flHLGEHR (AN 2R2@5EME, 5AOoNTF
HEDRRERDDEE) ITXD

Ty To Ty + 1%

T = ) = , THy = :
1—333 4 1—373 4 1—$3

6. ZDIZLEHEIDL,
0: S\ {N} - H Z2HHTHB, 2O LIFRMPKA A —IDSIHSNTH B0,
z = gD(x'l,f,EQ,.fL'g) 7b§>9-\’0)J: 5 6:,3.\-42'SE/JG: L1, Tg9, T3 L:OL\TﬁﬁLié Z tﬁ)‘a:ﬁﬁj\ﬁ)%so
22 = 1+ a3 12]* =1 Z+7Z —i(z — 2)

= , T3 = , T = , Tg=———
1—z30 7 P +1 ' 12> + 1 ? 12?4+ 1

PHEEHR) = (2 € C | |2] > 1), p(it) = {= € C | 2] = 1}, p(FEH) = (= € C | 2] < 1),
o(FER) = 0 AYEK D 32D, ~
ZD p: S\{N} - C DR ¢: S - C=CU {0} %

p(N) = o0

TEHTD (HELEEEBEZRILUT ¢ Z#HVWTRLTVS), 20 ¢ 3RV EHHTH S,

Z5LT, C=CuU{cc} EXEDII7=EkE S DI &% Riemann BKE (the Riemann
sphere) &IF3,

LEHE P NDEE, o(P)— oo THBEMS, C OMHEZBEYIZERT NI (2D,
EBIZENEITD), o & N CHiEL 22 L M/HTESD, Eixp: 5CH o :Co S
LA TH D, DF D o FAMEHETH Y, MHKIZS Clx S LA—HTES (22 TR
AEELIZ A LT\ 3), 22T C BE% Riemann BRE L IERZ X 5%\,

ER 2.4 EIE, Riemann BRE S DEHIE. RIZk>THERS, Sk a2+ 23+ (23— 1/2)° =
(1/2)2 THB L U720, ALBOMRD O IZFEMY & DVARHEZ A0 (8o L#EE [9) 1
ZobTURER), taenmnN)T—varhibd,

ZoRFava—R—%flioT, 5TV WR RS DEITE:

2 2 1— 2 1
Banfh, AUBATEL, 2423422 = 1 THEMS, |22 = a2ty — A T2 177 1175
(1 — I3)2 (1 — I3)2 1-— T3

NEPNLDT, 21 = 2(l —23) =

2|2 -1
Iz IZDWTHRWT, = | . _
& S B

z+7Z 2 z+Z z—Z 2 —i(z — %)
. _ FIBRIZ 29 = (1 — ) = S _ .
2 P+l P+l AR 20 = y(1 —23) = —; L2+l 2P +1

26

nhb 1—ua3 =




] 6 DIEE N(0,0,1) & P(xy, 1y, 13) %385 EMRED RN

T 0 xl—O tl’l
yl|= +i|lz2—-0] = txo (t € R).
z 1 3 —1 trs—1)+1
—r . 1 -
$Ez:oa®xﬁﬁﬁ\wm—n+1:0$bt:1 Wz
X1 I
T = = :
]_—ZE3’ 4 1—1’3
W 2T p(x1, 9, 13) = T + iy = iy
1—ZL'3

2.1.5 C IcfifasBEA

AR, HOES ETEES NIz EBOME X HEGM 2 &2 EHET 5121, fitHE W
XN EEERET H2HEDDH B,

CIlZDOWTIE, EED IR 21,20 OIFHE |21 — 20| ZHOTHMHZERE L, ZHIEZR P
R D& ELFEKDOPD T, ENTWEOTHPYPTWEEbLNEN, BEGRDOZL DT
F 2 NTlE, MEESO HARER 2 EDBZZLTC OMNHEEHRLTWS, B
TENEBHIL &S (505 EERLRHPEPEBETEL L5122 >TIELWLY),

CDEM a T LT (BT a DEATER LTINS Z LIk B) BEE U, ZRATED
5

(15) U, :={U(a;r) | r > 0}.
ZIZTU(a;r) 13 a D rBRELIFENSEET, ROXSITERIND,
(a) a € C (a WEEH) OHE

Ula;r) :==U, . ={2€C||z] >r}U{oc0}
wd:+mt&ﬁbf\w®1t%LM:&E@‘wqa§+m}t%§To)

KFDIZRZD, 20U, VT, RO L5112 C ORFES. SFIODEE (BIR). BEEoO
2 €% T 5,
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4 L N
£ 2.5 (C DBF%EA. RHDIGR, BROEREMY) (a) Q c C» C O%ES U (Va €
Q) (AU e U,) U C .

(b) C HDEH {2}nen B\ a € C 1T E (VU € U,) (3N € N) (Vn € N: n > N)
zn €U.

©)QcC f:Q—=CacQ&TareE, fhaTilf VW el AU eU,)
fUNQ) cV.
)

~

~ HeHELED CDHBEHELIEERTALD
FEDERLERPTLTEH7720, HEOMRDLDIZHBEZH->TRELELTH S,

(a) QCC 2 C DBES L (Vae Q) (Fe > 0) D(ae) C Q.

(b) C HDEF {z}neny B a € C TR E (Ve > 0) AN € N) (Vn € N: n > N)
zn € D(a;e).
(il |2, —a| <e &FELEIA%, 2,€ D(a;e) EEHEESHWMATH 5, )

) QCC f:Q—>CacQidrrsE, faa Tt (ve>0) (35 >0
f(D(a;0) N Q) C D(f(a);e).
(Ed (VeeQ |z—a|l<9)|f(z) = fla)| <e DXIITELEIA%, f(D(a;0)NN) C
D(f(a);e) LEFEZHATH S, )

NS J

CDEIITERET DL, BUFAKD LD,

o HEARDAHIDKALT B,
¢« QCCOEEE, QNC OEESTHEZILYL COMELTHIILIIFAMTH 5,

¢, cC(NEN),acCTHBLE, {7} NCTalzllHTEILL, C TalZllk
T5ZLIXFAMETH B,

e 2, €C(NeN) THdLE, {2, BC Too lTPHETRZZILL
(VReR)AN eN)(VYneN:n>N) |z|>R
MDD Z L IXFEETH 5,
B 7. ZOZLEHEIDL,

RK 2.2 (EBAENRDITE) M. GRONEZES X WL T, ZDOHD G DGR,
otk 2 Z A 2121%, MMHEIFENoHEZHWS, X OMHZERTHDIE, X O

04) § ¥ C IXHES, (i) “DODHEA OB TBES, (i) BEAD S R2EAE {Uster OEHE
U U Btk

AEA
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FRER (FEAEOER) ZEDIXD HE2HMATLILNLVA, X DR a ITHLUT, a
DIEARFEREMFIENDEEHEEZEDDLRD HEH 5D, ZIDWTIE, MAHZEBOFELHED
FE AL (BIZITEFHD D B [10] R, HHREZRTF A N THBIH - =M [11) 21
HLEWV, =

BEHEH o 12 LT, CTalzRE WS DR, ZNETLRUENK (C T al2iiH) T C
T oo lZPRE VWS DIE, TNET — oo (MERKIZHER) LE->TERLILITHYET S,
(ZNET, TEIZ THONE WV e) EozDiz, THAREW R] HHGT 2 OIFEEA
HBEEIM, THED o0 imiEOFRERNIZ TREWV], UNIW] LW EEIFTA-TVARN
ZerRBEWHZES, )
1

k. 2=0 CTHEFTH S, FEBE EOHENIZLD f(0) = — = o,

Bl 2.6 f(2)= 5

Z\z|r~

121%1 f(z) =00

z—0

THc96. lim f(z) = f(0) B LD, FKIZ fld z=00 THHEKBTH D, =

z2—0

%l C=CU{oo} &, RATEHZIND d ZHEME U CHRBEEMIZ 25

(16) d(z. ) = [lp™(2) — o).

3
(272U @1 8 — C BRI T, || B R DR bVORS ||lof| =, |) a2? 28T, )
j=1
TN BT, 2,2 € C OFftE,. XE3 5 Riemann B S LD 5 o7 (2), ¢ 1(2)
D RIZBI B LTEHRLTEDITH 3,

B 8. FZ 2,2/ € C DEEIX ROLDITEITZZ L 2RE,
2|z — 2/
V(L [212) (1 +[2]%)

Z DR d(-,) 25 C DA% ED S Z L HBHEZ A, Zhid FOEARERTED AL
MEFUTHD I EAFEHTE S (Z I TIRAEKT S),

d(z,2') =

B 7 OfR%E (ZHIEFKRIZBRNEEA TR > THADZOWVWTRVWERES, ZTARICHL <V, )

A 8 DfRE  (HEfw)

2.2 HE[E=A COEZE

PR SDEEIZE TS TRIEE] WS HD0%2EAT S, TEHWSZ L THR=E
MCOWMAHREMELR ENERTE S (KFDITE LU oNE2d L, EIXI X Riemann
D — RN ORKTNWD, ),
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b= oo M. f(2) OISR, FALE (R TR, B (13 B R T 5.
PSR - L TEBER L g(w) = f (%) D w=0 COMBETEDS, 7L
BRI DT A LD B E T B,

S

a . N
EFE 2.7 (co MILKBER, ERIR, B, EMREREE) oo 2° [ DIMIIFES (iso-
lated singularity) T® % &%, (3R € (0,+00)) {z € C| |z| > R} & f DERIBUIZE £,
ZIT fIREHITHEIEEZNS, ZDLE,

sy =1 () ©<lul<p)

EBELE, 01 g DINIEMRRSE BN, 20 g 2HioT, f DINIFE co D
¥xd b,

(i) co N f OREFEERFER (removable singularity, IEBI, regular point) TH 5 &
. 02Y g DIREFRERRATHD Z L2V D,

(ii) co A f DB (pole) THDLIE, 02 g DMTHEZ LZE2 VD, 0D g D k (LD
ThHhHLE, cold fDEAMDWTHS LS,

(iii) oo A% f D (FMiL) EMFFRE R (essential singularity) TdH 5 &1, 0 2% g DI EM:

BERETHLEI L2V,
N )

(R B {2 € C | |2] > R} DT %, R < |2] < to0 ERTZENH B, {ze@ |z|>R}:
{zeC||z| > R} U{oc} EXHTBH72DIT, |z| <+ ELTH D, )

a N
RE 2.8 (co DEHY D Laurent BAEAE ZNICE DK MIKERDDE) co ¥ [ D
VEAMRRLGE T E, ERIZL>T (GRe (0,+00)) f X R<|z| <o TIEAITH S
2. (3 an}nez)

(17) f(z) = Z“Z;n”+ao+zanz” (R < |2| < +00)
n=1 n=1
DL D, HEiX
1 f(Q)

18 ap = —
( ) 29714 iCl=r Cn-i—l

d( (n€Z;R<r< )
Thbd, THIZLLFD (1)~(3) Y LD,
(1) 0o 2 f DRREFRERIE SN < (Vn eN) a, =0.

(2) oo WY f DM & (Fk €N) [ap #0 22 (Vn € N: n > k) a, =0].

\(3) o M f DEWREN & (VkeN) (3neN: n>k)a, #0. )

30



RERR TR ©. MERTE A(c; Ry, Re) (0 < Ry < Ry < +oo) TIERIZREIHUL Laurent
JREDIHIZK 2 Z & ZAEIHFEATH 5, A(0; R, +00) IZDWTHEH LT, (17) 21727 {a,} B
—HEINZFAE L, (18) AYR D LD T L ANEHIT B,

—Ji. g 1% A(0;0,1/R) CIEHITH 225, 0 1% g DMFFEST, (FH{by}nez € C?)

o) [e'e} b,n
gw) = bw" + b+ Y — (0<ul <1/R).
n=1 n=1

FIX0<r<1/R ZH7ZIEED r IZHLT

1 g(w)
2707 Jppjzp W w (n€Z)
N Wl
(o] bn o0 .
f(z)=9(1/2) = Zl o tbot Zlbnz (R < |2| < 00).

(17) DL DRIBUEFH D —FMEA 5
(\V/n S Z) b—n = Qp.
WAz
o co W f ODREWRERIEN & (VneN) b, =0« (YneN)a, =0.
e oo f DM < FkeEN)[b_r, Z0HD (VneN:n>k)b_, =0 < (3k €N) [ag #0
"D (VneN:n>k)a,=0]
o 0o M f DEMKFRE o (VkeN) 3neN: n>k) b, +#0 < (VkeN) (3neN:
n>k)a,#0 =

(17) &, f OMIFEN oo DEH D D Laurent RE. 72 Zanz” 2T DEELIFE,
n=1

FUKIIZ a, ZRDBDIZ, (18) HHE DRI THND LS, f AFEEROB AL
HARI 7 3 A B B (kT 2),
ceC DBEERBIC, IMSBREOREIR. lim f(2) KXo THETE 3,

Z—r 00

~
i 2.9 (IIFER co D lim ICK2HFHOT) co B f DINIRETHE L E, X

D (1),(2),(3) DD LD,

(1) co 2% f DEHIK & lim f(z) & C WTHR Z D (ElX ap ITELWIZ &0 5)

zZ—»00

(2) oo A f D} & lim f(z) = oo.

zZ—»00

(3) oo B f OFMEREK & lim f(2) 1 CATICRLARNL, = o0 THAL (C TIUK

Z—00

L7s\w)
Y,
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SIBH z:%®%%ﬁ%ét%\zﬁaﬂ#w%O?%é#6\ﬁ@&%ﬁ%ﬁﬁ@%@ﬁ
FOEINSHS P THS, =

SR 2.10 4T Riemann & (1 JtEELEA) 2582, C = CU{oo} #° Riemann [T,
oo O EEREER Uy = {z eC ‘ R< |2 < oo} 2B B R EREDS w = % BB L IRT X
%5, |

%211ﬂ@:é—@\mmm%E%ﬁ(%%ﬂ%%ﬁﬁ)&?éo%%\

B ow— 0 R EAICHESH 5, ZhiE lim — — 0 (BIROBE 1) »55W5hTH5,

zZ—0 Z

Bl 2.12 f(z) =z &, 2 =00 ZHITKD, FEBK,

o) =1 (5) =+

T w=0Z2BIZEO296, 2N limz=c0 26BN TH S, m

Z—00
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/@%’: c € C TD Laurent B, BT

~

c € C PWHEFZBE f OMIAIFEN (isolated singularity) TH 5 &1k, (Je > 0) f IF

{zeC|0<|z—c| <e} (ZTUE D(c;e) \ {c} EHFHITD) 2EBHIZEA, T I TIEH]

THHZLEVD, ZDLE, (Haptnez € CH)

0 . o0 e
f<z>=n§%an<z—c> +n§;(z_c)n (0<]z—c <e).

COEBOE %, f D ciZBITD (c DEH D D) Laurent M. Z D ERD S Z

% f % clZBWT Laurent BT 5, &\ 9,

[ DIMSIFFER R c IZBATND 3 DIZHFHTE B,

(i) ¢ D BREFTEERFE R (removable singulariry, IEAI 5L, regular point) TH b & 1&, (Vn €
N)a,=02Eh D2l &% V>, THIERD (a) ¥ (b) LFAMETH 5,
(a) (Fe€(0,8)) fIF0<|z—c|<e TARTHS,
(b) lzlilcl f(z) 12 C NCTHRZ D (Fi lzlgl f(z) = aop)s

(ii) ¢ A& (pole) THH&iZ, Gk e N)a #0722 Vn >ka, =0 DD ID
Ze%WS (ZDEE k %2k ¢ DM (order), ¢ 1 f D k ALOMEIER), il
liin f(z) =00 E[FMETH %,

(iii) ¢ A (PMiL) EMFFRER (essential singularity) TH 2D &Ik, (Ve e N) (In > k)a_, #0
MDD Z EZ WD, Tl liin f(z) WCHNTHBRZFF723, 7D li;n f(z) =00
THRWI L E2ERT 2 (C THIRZR 220, EHEVlI 515),

[ D clZHBIT 2B (residue) Res(f;c) %

Res(f;c) = Res f(2) dz :==a_,
TEHT D, cOEDLYZEDMEIT—ET S, KOWITH 527 D(c;e) WOk C
iz LT,
/ f(z) dz =2miRes(f;c)
c
S ARVASN
N J
fl 2.13 (ZNFL 5D LHFOHMELBETERVN? DY 8 T2H97?) f(2) = i; =7
HEE,
1
@)-Fet
w 1 1 1+w
w

i w DAL LT w=0 DEFETEANTHE02S, flkz=00 OEFHETEATHS (BB
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Ah lim f(2)=1Thd056, EE>THERWV), £72 f(oo) =1. ®AIT g(z) := Log
H z=o00 CTIEAIT g(oco) =0. m
Bl 214 neN &T2HLE, n REHERK P(2) =apz" + -+ a, (ag #0) ITDWVWT,

1 a a
P(—):—°+---+j+ao, ap # 0

w w'
W w=0 & nMOMIZEDNS, 2= & P D nfiOMTHS, =
Bl 2.15 2 = co &, sinz, expz K&, ZHATLRWEREKD (M) EMREREATH D, E
B, f: C— C »WEEHZ I
(Hantnzo) Zan (z €C).

ZIHATZRWVWE WS Z 8, a, #0 2727 a, DEEREHZ L NS L TH S,

f(%) Zi%Jrao (w € C)

n=1

. we f (i) Dw=0DFbLYTOE—FVEHTHLIDS, w=0IFIDEKD (M
) BEMRREATH S, DRI 0o ik f O (ML) BEHFRRSATH S, »

2.3 HERZR TOEBEH

. N
F 2.16 (BAROAMILFER o ICHEIT28EH) Q2 C OFAEAET. f: Q — CIXIEAL
co B f DISIHEREE TS, ZDLE (R € (0,+00)) (3{antnez € CE)

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

MDD, —ay & f D oo IZBITHBE LIFV, Res(f;00) 721 Res f(z) dz T
x5,
\_

J

r>0&UT, z=re? (0 €[0,2n]) TELDHMME C L&D, ZHIFESZHLE
5 r OME L2, REIREIDIZ—HT5HMTH S, RFDIZH>TLEIA, C &
0o DD ZEDHSIZ—THLEND, TD CIZTHLT,

(19) 2m/f ) dz — —a_; — Res(f;00)

ASHE D ST (FRSZAS H RO b % E O 312 — 3 5 BRI IA > THSERIS LT, 2mi ©
5 L BG5S,
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Do ZUDIFEIRIIEC 6B 0 E LNRWA, C % Riemann BRI S (3 &, (BRETOD
b S HLT) A6k N D D & KEEEHE O ic— AT SR B, £ w = % LED w
VEIZET . 0 OFY EME {we C | |jw| = 1/r) IEh->T. KIEEHE D 12— 2 B
NPAA

EDOERIF, 2 FHTEATERNED, w EHIZELTHEZATHERD LS IZEHIT 5B,

w=1/2 £ 5L E dz=—dw/w? THHN5, f(z)dz = —%dw T,

1 1 1
50 Cf(z) dz = 5 S f(1/w) - (_E) dw
g(w)

= —F D UJ_I O)’f%\éﬁ = —b1 = —Qa_1.

7z 5ef 31T Ik 6

T s BIERE K
o BE.

L (FeBRPICESHA LS, 2 FH, wFH, Riemann BRATD 3 D2 HIWT, )

FER 2.17 (fERR7RHY ) Res(f;00) &, Laurent O EEHORYDHDIRE ay TH R
WU, Res(g;0) THRWZ EITHERL XS, MEEELAPENR (Vne NIZXH LT a,=0) T
HoTH, Res(f;00)#£0(—a_1#0) WS T EeWVHHS%, m

AR 2.18 (BHAERITESICDOVT) BAPERIFZEL LTWAHE 9] Tl 8% Res(f;c)
T < Res f(z) dz & HE, BB PEBUE, B f TR DB f(2)dz 1ITH L TER
ENhd, LEXDLOVRERTH DS, L LTHE, LML, ZOXS2BRHALTHETFA
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MIHEDZL BV (—REEDK [6] 1Tk, HBFEIMAERCH L TEHRIND LD
EENTH BN, BLHFIEFEZIR->TVARY), RIEVEL DA LHEAEZ2STHA S, Lr
L. Z2O0H7=01F, ZRIZEDOEVWDDVEL 15, n

Bl 2.19 f(z) =~ I& 2 =00 TIEHITH 3,

w1
w

1 1 dw
;P;%Ef(Z)dZ:EE(s) - )dwlz}egzl.
EbAA. f(z) = Zanz" ERT, a, =0 (n# -1

neL

—a_1 = -1 ¢& L/VC:{:)EL\O |

), ap =1 ZRDT, Rj}gf(z) dz =

Bl 2.20 (BERAMD oo TD Laurent RADEER & BHDKDF) FHEHMD co TD Lau-
rent D EEI & HBDOKDHZHITHHL & 5,

244102249
(+) 1@ =—— 55

1@%@%@@@WT@@Clilﬁf%% a: 1+;%J%:1_W%ZBQ
la| =8| =2THBH 5. D(0;2) T Taylor F. A(0;2,+00) T Laurent EHHIKS, #
HrRDD LR,
(x) DEADHFTDLIHN 24 +10224+9 2, PROLIHN 22 — 2+ 2 THOHET L L, &
Z2+249, RO T2-9 THE0H, ROLIIZHZHA + EABRNOICERTE %!

_(f—z+2x£+z+%+ﬂz—9_ ) 72 —9
P+z-2=(z—a)(z—p) Z*ﬁﬁ@ﬁf%é@f
-9 A B

22—z+2_z—a+z—ﬂ
ZWi7z3 A B WMFAET B, 72—9=A(z—B)+ B(z —a) 5.
9-Ta . T6-9

A=o—r B=g—o
B

1 . 1
l—a/z 2z 1-0/z

Aoo 2Booﬁ2
:z?+z+9+;g;<%>+~;g;(;)
::£+z+9+A§ia 2:5n1

n=1

AO&" 1—|—Bﬂn 1

ZTL

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

(2 < |z| < +00).

_z-+z+9+§:

n=1
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ZND f D oo DY D Laurent B TH 5, REEIL

9-Ta+T8-9

o —1.

Res(f;00) = —(A+ B) =

H BN IE, S
Res(f;00) = — lim PR

Z2—00 22—2—|—2_

(ZDFNE, BTN EENZ LT, OEKED S EVWRY ATHAEL TV, )=

FR 2.21 (BEBAHD o ICH1F7% Laurent REDOERE BHOFE) HAHbEVTIRVIRS
&, HHBB®D, co IZH1F 5 Laurent B O T & UL —MITRD & 5 IZfE G HE TXK
¥ %, (Laurent JEFDREBUI MBI 2D Z 21D FE VLT, BEI A0 hIEHM R
DBHEZLENL VDT, LTCEHEHEMTHS, )

FHBE f =9 ® oo 2B} % Laurent BRIO XML, IV HOMEFHAT STk
5, 2% D Q(z) = q(2)P(2)+7r(z), degr(z) <deg P(z) £UT, f=p+5 L72D5H, pD1X

M EDEHZEDZEH DD Laurent BEAD EHTH S, F72HEIL. Res(f;00) = — 1Lm Z;((j))
FEHEICEBRTHD, =

3 HERH

(2015 FEIZIE, ZOHIONAEZHHEL D, TORIT, BEELTOVRV, ZEDOITEK
LTHL, )

[ PEEBH (rational function) TH B L, f(z) ' 2 DEHATHSH I &, D%

BPE.QE ECE ()= 3] (P)£0E%B €0
MDD I L ZWSDTH o7z,
P(2) & Q(2) DEANNZEAZRD T, TNTEHOETSZ L2k b (BREMHERE SN
AT A 572 05 250, BISGRIIC IRV AW, P(z) & Q(z) REWCETHZ T &
ZIRETE 5,

3.1 BEEHOED DR

(BRE 9] 122V NEPHBINT WS DI, Mittag-Lefler DEH 2 &% E#HL TV
ZDEH5Hh?)

2
w%iﬁ\ﬂdzzmmd:z2®&%\ﬂ@:é;@ﬁ%ﬁ%@\@}&&t?#\ﬂ@:z&%ﬁ%bf
C L adin, BERMTIIRENTH LA, BEHRE LTIRI LA,
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A DER D 2 E2#% (partial fraction decomposition) (&, M HT DXZET, AEHL
BEBOAEMD 25T 5 L E1Z £AL&T@59“01111@$%& DB 5 RIE L
THhD,

SeITHEE 2 BREICE VT B &y

BEEHOMA NN EIE. C AOTRTOMBICH T2 Laurent BEDEIOMICEL WL,
A f &

f(z) = gz; (P(2), Q(2) & H T FE R EHERBZHRN)
ERT, flz) D CNOWIX P(2) DERTHADT, ERETHZ, ThEk o, ..., c, X5
2, %o ITBI B EEEE
a¥) o)

fi(2) ::(Z_—C;)’%TLWjL

Z—Cj

& H<,
R :=max{|c|,- - ,]e |} +1 &EL & fIEIR<|z| <oo TIEAITH D5, FH{an}nez st

f(z) = Z +a0~|—2an” (R < |z| < +00).

n=1

IN% fDoo DEHLYHD Laurent fBHH, F-EEOHZED

o0
= E anz"
n=1

. f D oo DEHY®D Laurent JRFHAD EH EIERDTH - 7=,
n:=degQ(z), m:=degP(z), N:=n—m B & &,

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

2—00 zN

NS A RVACRRE = €227 TAs WAL T & I

N N
=Y a2 (NSODEE > =01EXD).

T,
Zf] fulz) (2 €C\ {e}iy)

tB<t\Mi@T@%%t?\iétléi%f%&

Bzor i3, ZEBOHFITOHMES & 512, HHIAPHATH 2 & 570 2 KADBIN 0 Ukh’, EHRBEK
DEEIE. FROZHAT 1 RRAOBIIHMIND -0, o Lffifizins,
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K2 g3 C TERTHD, EBE lim g(2) =ag FHONTHDL0 6,

Z— 00
(3R >0)(VzeC:|z| > R) |g(2)| < |ag| +1
MWD H, V2 e CIZR LT,

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

W Z1Z Liouville DEMMN 5, g IXEHEKTDH 5:
(F3C € C)(Vz € C) g(z)=C.
200 DIREZEZBE, ap=C. WZIZ

f(2) = (a0 + folz —%E:ﬁ (z € C\ {e;}i_y).

TR f(2) DED DB RICAMZ SV, TDZ L ZEFT S22 RSB FED
—REM] 2RE D,

O DBOBO—EME OB ARIZOVTIE, ROXSIZFEAEARZVEEbNS, (T
HROEHK f(z) GALNLEE HEFIHE (HoTWBIETHROTI I TIHAKT 50N
HLELHMSRD o GBI EBbALEB LU TCHRETELZLIITLTHEALEDNDH D) ITEDONWT
ST L. RD (1) DIRIZERTE T, ZOKRE f(2) DEI DB R ITSR, FHETFIE

ZHNZLT, T2 OFDICEREAEDEL L, ROEHPB[OLNTVWE I LITHD,
~ BHRBO A D 4550 ~

[EREOEIR f(z) T LT,

(BN € NU{0})(3{an o) (Br € NU{0})(3{e;}5) Bim; Fio) Blase} psssr )

S.t.
£)
N r  mj i
= anz"+ J 2eC\{c}V_)), N=0 F7/Zl&X a 0, jm, )
RO D B SRR CAY A0, A
- y,
ZZTHERERL TV {0}, {;}, {my}, {ap) ik, BFICRTERCO—EEL D

5y TDZEHFDIAHDTA T4 7 &—FIZHHAL X S,
ZIHRNDBRE O — BT EREA > TWETHhHA D, Thbb,

N
Zanz —sz (zeC) = (ap,a1,...,ay) = (bo,b1,...,bN).
n=0
I DHEHERZOLRFHDOMLTRH BN, T TRMEEEZHVWES, £9. KEOREBIEL -
N
Z(an—bn)z":bo—ao (z€C)
n=1
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Tz—o00 & UT, ZHOMENERTHE7-DIZa,—b,=0(n=12,....N). $5&k
5263: 0 0:725:%)0)(\ Eiﬂ:bo—aozo. %:EII:% (ao,al,...,aN) = (bo,bl,...7bN).
FED ay,... a4, Z2WT

m

2Z—00
k=1

N

AL DO LIRS B L, BARBHROLEAES D a,2" O—EIEIFE 5L

n=0
AR TELS Z eIk S,
E512. (i) am £ 0 THIUE
o ay B
E—%; (z—c)F oo
(i) ¢ # ¢ THhNIX
gggjz_c }:C__k (FHITATR).

ZOD (i), (ii) Z20HEEEZHWDS &, ZHAFHUADOLIIZOWTE —ZWEIENPND,

Bl 3.1 (BIEEH D Laurent BREIDEEH 2K H THODHOEEKD D)
A +32—-1
Gl P T
OB f DT RTOMIZE TS Laurent B D EERERKD D Z LT, f(2) DERZ 73 80 fi#
ZERODTHED (BRI D f(2) DI DEDRZRD 2121, WO TERTILTY XL
@E#?if%é@f UROFHEIZH L £TH, L@éﬁQ%ﬁ%T5#@®%®T%%)
2% f(2) ONHDINDOEHLTHENS, f DO 1NDOETHD,

o 3 -1 (<2443 (-2)-1  16-6-1
Res(fi=2) = Jim -+ 2)f(2) = Jim, T = — =

= 1.

ZIZ f D -2 DFH DD Laurent EBFEAD EHIX, fo(z )'z%ﬁ’@%é

11X f(2) DRFRD2MNDERTHEZNS, f D2HMOMTHS, >T fFD1DEDLY
@ Laurent EEHIE

(2 — 1)
DEELTWSE, ZOUNSEBHIZ

f(z) = b2 + Zb_ll + an(z -1
n=1

4
Y 2 o2+ 3z—-1 1+3-1
by =lim(z —1)°f(z) = lim ———— = ———=1,

1 d\* _od (24321

b_y = Res(f;1) zllir}m (£> (z —1)?f(2) = lim — (—)
. d 3 9 IR T 2 9

—B&ia( ra) =l (3 e )

9
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1 2

WZIZ fD1DEDHLHD Laurent BHD EHIX, fi(z) = e o TH 5,
f2)E2<|z|] <o TIEHITH S (C NTHUE -2, 1 DA) 5. Hap ez st
(8) =Y ‘;;n" ag+ St (2< 2] < 00).
n=1 n=1

AT fz)DAT 24 +32-1 %208 (2 -1)*(2+2)=22-32+2 TEld &, fGh 2, R
DM 3224 2—-1THEh6

3224 2—1

(b) &) =2+ C sy

(1) & (b) & RIA,

. 322 +2-1 . a_y,
B P TPy B lim D =0

ICHER TS L
a0+(a1—1)z+2anz”—>0 (z — 00).

n=2
W Z Iz
a=0, az=1, a,=0 (n>2)
NFEoNnd, WAIZ f D oo DEHHOD Laurent D EBIX, fo(z) =2 THBD, D\WT
W ERDTEL &,
322 4+z2-1

Res(f; 0) = —zli_g)loz(z PG = -3.

Rz R~ XSz

1 1 2

f@%:Lﬂ@+j“@+ﬁdd+”“:z+2+Kz—D2+z—1+Z

RO T h. ZAB f(2) OBANBIMRTH D, =

9. MY TESLEEZEHWT, EO#ID f 28 onBnie X,

9 DY (A
3.2 HBHEFHDBEH

)= L2 (P, Q) I H RS )
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95, f(z) DCHDMEZE ¢, ...,cxy D (N=05HV1ED) R>0% {c1,- - ,c,} C
D(0; R) Z{iti7= 3 £ 51T R RE S FIZIEX. N >1DHEEE R :=max{|ci],...,|en|}+1
EBITIERW),

ZDeE, HMBREHELD,

1 N
— f(2) dz =" Res(f;c)).

211 |z|=R

—Ji. 00 IZBITHHBOERIZE > T, LEHIE —Res(f;00) TH D, > TROMEEGD,

[ﬁ% 3.2 (FEEH® Riemann IKEAARAD T N TOEHDOHMIL0) AEEE f © C Ijil@\
?‘A’COD@’S: Ci, ", CN tj—é et %\

N

> Res(f;¢;) + Res(f;00) = 0.

j=1

\_ J
ZOMEIE— Y7 T (trivial) TH B E S BEMAT 505 LAARWD, Eie £ 5Tk

BV, ZORIZELDTENRNVE., BDPEPEDBMIPRVEETH S,

Bl 3.3 (BEICETE L TH 2BITHEER) i 3.1 TRA%K
A4 32-1
(-1 (z+2)

IZDWTEN72D (Laurent JEFAD EH 2 KD 5 LD B EMIHIRK S, WD T & DR
ZTH5DMRHEMKNTH - 72), [FFIC

f(z) =

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

B 3.4 a, b, c, d ITAVITHELR B 4 DOEF ML TH L X,

bed acd
(21) (a—b)(a—c)(a—d) - (b—a)(b—c)(b—d)
N abd n abc L1=0
(c—a)le—b)(c—d)  (d—a)d—b)d— o)
Z s

(f#) $o L BB REAATIOFO FHEME] PHEINLSE TR ITEE,
a,b,c,d DVTNE 0 TRVWELUTRT (WTN2A 0 THE2HEIZEMAT (21) AIELWY
e nnd),
abed 1

L P Py oy g oy
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LB, fOCHDHIZa, b c,d 0THH, WVTNOMNEE 1 THDS, HlZAIXalk f
D 1D THBH05

. im abed ' 1 _ abed . l
Res(fia) = lim(= =)/ () = i o e e =a) 2 " a=bla—ca=d) a
B bed
~(a=b)la=c)(a—ad)
[AkfiZ LT
acd abd
Resliih) = G—ap—ov—a V9= o ne—a
abc
Reslhid) = G @—na—o
I 51T
_ — lim abed _ abed _
R%UJD=£%zﬂ@—gﬁﬂﬁ_axz_@@_fﬂz_@ (—a)(—b)(—c)(—d) 1.

oT, (21) DEHLIEZE, f DO CHOMIZEBITHHABMDHTH S, DAITHIIE — Res(f;00)
IZELWIET TH D,
[(z) & 2z D5 REZEADHEHTH D05, h_}m 2 f(2) =0. R le 2f(z) = 0. ROfnE
3.512&D, T o
Res(f;00) = — lim zf(z) = 0.

WAIZ (21) PEEHEI Nz, =
RO, EEMIZ EOFOHRTIHL THW: (BD7=OIcFZRNTEL),

frE 3.5 oo WY f DIIRFE T, lim 2f(2) DEBROIGIRME A ZHTIX, Res(f;00) =
—A. R ILm 2f(2) =0 251X, Res(f;00) = 0.

BEEE f D oo DEH Y D Laurent B %

f(z)= Z 2"

n=—oo

LILHLE,

o0 o0

z2f(z) = Z ap2"tt = Z ap_12".
n=—o00 n=—o00

z—o00 DEE, ARDWER A 2Rkf>Z &6,

(V’fl € N) Ap—1 — 0 A A= a_1q.

Res(f;00) = —a_1 = —Am
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S 3.6 (RE3.5 OB T TceC A f QIR T, lim(z — ) f(2) AV RO

z—cC

i A 2R 61X, Res(f;e) =A) WO MEDKD LD, m

SFE 3.7 (TERI= BEUE 0] (F 0o ICDWTIERMKIL) AROEEM ¢ H f OEHIHTH S
EE. Res(f;c)=0THBN, f 1 oo DIEMHETEAMTH>TH, Res(f;00)=0ThbdEIZ
BRS e, B f(2) = % DRA-N li_)m f(z)=0THB0»5. fiF oo TIEHITHZA,

Res(f;00) = —1#£0. EO@EIZ, Res(f;00) =0 D7zdDEHHRL+3EME2H5ZTVWELNT
ifEA D5, m

3.3 HBEREHK

(ZHIEBETEBELIZT 205, )
GHEKE HEERTHTWS, GHAIEKEZBENT S, BLISMOE D TNz +oE 7
DT, TNEHINEIEARIBRNVTHIZANTALDI, EWVWS =T VA7

T 3.8 (BEEEH) D% C=CU{co} DL TELE, 5 D CHER (mero-
morphic) ¥ ¥, MERWTERNTHSZ L2 0S (REAEBEELS ZHE, £ T
B OE#REZBELT, FAITHELEXS ), $hbb, (AEC D) D\ E & C O
T. f: D\ E— CIZIEHl, Vee EIZRHUT, cld f DMTH 5,

BEERDEE E=05HY 55 (250 EEEZMALTVARY) OT, TEABEBIIAH
RIBgETH 5 |,

EE 3.9 F ORI EHTH D, EBE cec B eT52E, cld f OMTH Y, RN
FRLATHBPE, (GR>0) fid{z€Cl0<|z—c <R} TEHRINTWVWTIEHITH 3 )
5. D(GR)NE ={c}. m

[’DAP“EE 3.10 (GBI Riemann HRTHIEBR) AR C THEATH 3, j

<65 ﬂ@:gg%wam@ﬁﬁw&%&@%%ﬁ®%ﬁﬁ)bia%ma®%ﬁ%q,

oy 2T BEE LIEC\{ar,. . on} CERITH Y, ke 2METS (j=1,2,...,N),
—Ff. z2=00 IZDOWVWTHRL S,
1
o) =1 ()

w DI
T w DBIEK
PEEET I EAMKD, T w=0 REIERETEENE T, DRI f(2) 1}
z=o00 ZMFE-IFEAIRE T 5,

LB LE, WERI
g(w
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(B DRHFEH: R = max{|ci|,...,|en]}+1 £BLEE, R>0T, R<|z<o00 T f &
FHITH 2056, oo id f DIMNRESTH B,
lim f(z)

z#00

zZ—00

T oo FLFEROERBTH L LIIBERBITNANS, HIHEDLE oo X f OWT, BE&EDY
G oo ik f DIREWERAENTH S, )n

FITME3.10 DDA b 37D,

[APLE 3.11 C CHME ZBBITEREBTH 5., J

(FEIFFEHOE X, # 3.1 OFEMme AL TH S, )
SR fASC CHBL TS, EENS, fOTRTOMOESLSEY ECC 322, C\E
T fIFIERITH 5,

FiX EXERELGTH D, EBE.  UERES L SIX, I{ceutnenst. YVn€Ne, € B, ¥D
Vj#£ ke # e CRIRIMIZFAMTHZH5 32827 BTy {enbnen RIS D, %
DR % ¢ £ 35, c BMTH->TH (le. c€ E). ¢ BMETRSTH (le. c€ E, cld f DIE
HIF). 3R>0st. fIX0<]|z—c <R TCIEHIEZRZ, Zhik lim ¢, = c EXET B,

E BEREATHEDT, & (=1,2,...,N) 1285135 Laurent EEIO X f, %4

N
DT, f=Y [ 2FEALL, LOFEiMe AKCERBEKE 05, TOEME C LB

f(2)=3_fHi(z)+C (€C).

Laurent RO EL f; ldnThe » OFHEHTHLI NS, [ EHHBEKTHS, =

CizBWTIE, DR F 2 Rz WS HIDBMFEAET B, TNIEEIIBTHERTRVEHT
» % (Bolzano-Wierstrass DEH ZEWZZ D), £D XD L aFE, oo IZFHET B & 5 Wik
PDHIEFEOH, CIZBVTIE, Fhi oo IR 2 Z L ITHEEL £ 5,

AR TRV e LTk, AMRESZR OB DRz OB H 5, BN
B, MIRRATHRWESIZBERT DI L2ERLTEL,

-
& 3.12 (—ROEMFERDER)c € C, R > 0, f & Al¢0,R) =
{zeC|0<|z—c| <R} CTHHILT S, c D' f DEMFERTHD LIE. fIED(R) =
{z€eC||z—¢| <R} TRAHMTHRNI Z W,

e f OINIFRETHD L E, BEMRFESO - ODOERDKMIXFAMETH S, HEE. ¢

D f OINVIFFES (3R > 0) f X A(;0,R) = {2 €C|0< |z —¢c| < R} TIEH]) &5

D H & T, (a) (BREMHREN), (b) (&) OWThOGAEE, f ik D(c;e) THER
kf% D, —7 (c) (T EMRRN) OBA. f1d D(ce) THEM 372573\, )

LRRD7EDIZHENTELE, ¢, 2cTHhDZ L5, ANENst. Vn> N, —c| < R. ey & enyq (FHHE
Y, LBITE DRTHE05, D(;R) NIZ2DD E DREMVHB I LITRD,
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e f OEMREKRTHS LIE, T DT, ¢ lF f OREITRESPHTEAnE NS
: t‘(“%éo

EH 3.13 (Picard) f 13 0<|z—¢|< RTHHEMT, c X f OEMRRHALETE L &,
O0<|z—c|]<R D f(2)#w

ThHdE 5% weC BEETIELTEEX 2DOTH 5,

C\ f(A(c;0,R)) DEHZKUT 2 AT TH 5,

%314f@):@mécioéﬁﬁ%ﬁ%ﬁtﬁﬁo@\f@ﬂaQR»:{Qm&

4 1RDEEH

MRS DHFT 1R f(2) = ax+b DEAKTHZ L FEDTES5XBTH S, (C
DR TIE LRBIBDEAR, YSoTHRVALLAKRY, )C OfAETIE, ZZTHENT
%1 RSB BD AN TH B |

4.1 T

LRABERL IE, —~TIIEES L, w=22 ORORTEES C »5 C ~DFHTH 5,

4 N
EFE 4.1 ad —bc#0 %723 a, b, c, d ZHNT
(i) (c#0 DGAE)
00 (z=—d/c)
a
p(z) =1 ¢ (2 = o)
az+b
cz—+d (2# —d/C,OO)
(ii) (c=0 DHAE)
{ 00 (z = 00)
o(z) = az+b
cz+d (27 o)
TEDSND o: C— C % 1 ROPEM (linear fractional transformation) & IF.3,

N J
oo TOMEXR, —d/c TOMEIX, MiRE UL TERINTVEEEXDZDMNHEZIPT,
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/%HM’D?I‘Y? \

d d d—b .
(@C#O@Z%oz%—E®K%C%H%+Qm+b%—%%W:—@ C L0 izE
C
BmLUT,
i Y o pcaje), tim B g SV 0y,

= = lim =
s#-djc cz+d #o cz+d  zoocHd/z e
z——d/c zZ—00

(Mc:0®t%omﬁ%m%OT%é#6\md#Oﬂ%ﬂ:%%OT%é#%

lim (gz + é) = 00 = p(00).
z#oo \ d d
. - J
c=0DEEIE, —d/c=00 THDEDT, HFISMRND 25 (—d/c & 00) B—ETBHI &Iz
FEEL &5,
ad —bc # 0 1%, EHEATRWZODEMETH 5,
ad —be =0 72 o I XEHELTH 5 Z & DFEH
ad — be az+b b (ad—bc)?

;DZD&EDOw@:jaiaa%5Vﬁ¢@%wﬂD=w+d—a=—;:?n%

5mu%@%uf%6m5@@:%—1f”‘“@mfmwéﬁm

c cz+

4.2 MHHE

B 4.2 FED 1 RYBLEWIE. CHho C ~DEFREKTHS (BTHHERTH S
LB,

SEER o BAERED ILROBEWE T E, Va e CITHLT,

lim ¢(2) = ¢(20)
z#2zQ
Z*}ZO

ZREIFEWV, 20 € C D ey +d#A0 DHFBEIFHS D, 20 =00 HDEWIE czp +d =0 D
X, Lo THIDWF v o] Do nh%b, m

a b az +b

= : XU T, =

A . d € GL(2;C) IZxf L wa(z) o d

R BEBERNDEF TH S,

Y5, Aepu d GL(2:C) 5 1
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M 4.3 (1) A, B€GL(2;C) 51 paopp = pap.

(ml_(é?>aﬁbf\w_yu@@m%5@)

(3) A€ GL(2;C) 251X pa-1 = (pa)~ L.

\ J
SERR
(1) A= (Z 2),3: (f Z) €GL(2;C) T B YL %,

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

2€C, rz+s5#0,cop(2)+d#£0 &35 & &,

apz+q+b
01 005(2) = oa(pp(2) = ga PE+a\ _ rz+s _a(pz+q) +b(rz + s)
rz+s 01"Z_H+d c(pz +q) +d(rz + s)
rz+s
ap + br)z + (aq + bs
_ (ap+br)z+ (aq + bs) — onn().

~ (ep+dr)z + (cq + ds)

. ABRMED R ERNT, paopp(z) = pap(z). C 7S ABRMED S % RV E5 11,
THETHBEDT, EFERNEEDFEINSB, pi00p = pap.

(2) c=0 DHEITHETHDT, EE»”DS

(@l

Ihid o B C LOESEHRTHE I L ERT,
(3) Ae GL(2;C) p& &, A1 e GL(2;C) TH 5,
PaOPa-1 = paa1 =@ =1d, Qa-10ps=pa-14=p;=1d.
D ZIT a1 =(p4) . m

[é’é 4.4 fEED 1 RBER . C— C ZLHMHTH 3, ]

AEBR HEBBIFET 05, »

B I(X,d), (X', d) ZH#72ERE 35, Q1 X OMELRBIEGL TS, @HEHR X - X, g X - X/
IZDOWT,

VeeQ f(z)=g(z)
AN ARVASTANY =N
Vee X f(z) =g(x).
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4.3 FTHE. EBE. Ris

SEATRE) Ty(2) := 2+ b 1E,
1-240

:0-z+1

z+b

z%wéﬁ6\1ﬁﬁﬁﬁﬁﬁﬁéoﬁﬂ<é?)ﬁﬁﬁ?%o

EBAE M,(2) = az (a € C\ {0}) &,
a-z+0
az =
0-z+1

LEFLPO. I RBEMTH S, 1751 (g (1) PGS B, TNUET SIZ2 DL 7T

DM RTVPEHINL Y, DED a=re? (r >0,0 eR) LMERATHEE, w=az =re?*
. (=% w=r( LHMTH L,

(=¢e"2
FE RO 6 OFfRz R,

w=r(
THEK (r > 1 OBE) £33N 0<r <1 OBE) KT (r =1 0L ZFEEFGH),

&&mazim\
1 0-z+41

2 1240

YEF RS, R TH D, A 23 BRIET 5.

U EnS, PETRBE., @805 (KA REL EHRKR - fi/h). KERIE 1 RDEZEH) TH
BDN, WUZIRDEL D VLD,
[ﬁ"% 4.5 [LED 1 ROoBEHIX, VAT E), E8fs, KIEOARTRINS, ]
sIEFA
(a) c£0 DHE. az+b% cz+d THOEITD L, B ale, RODBP b—ad/c THENH,
ad
az+b_g_b_?_g_1 ad—bc__ad—bc 1 +g
cz+d ¢ cz+d ¢ ¢ cz+d c2 d ¢
Z4 =
c

Tyjer By M_(aaseryezs Tope RMEICHEL 72 2 21272 5,

az+b_az+b_a +b
cz+d d _d d

THDEINO. Myyg, Tyyg ZMICHL72Z 212785, =
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4.4 C OH

COMEIE, Co (HlED) [HEEHORITH D, — Mz, |B2—ac >0 &H7=7 a,c € R,
BeC zZHNWT
azZ+Bz+Bz+c=0
DIEE L ARATRINS BEE 9 p 9OHIE1.4), a=0 25 XEMR o #0251
EEDOM %2 KT,

(ﬁ%ﬁ 4.6 (T2 1 XOBEBIZ, (1320 C oM% C OMIZET, }

SEEA CPATRE T, T, ERHUIIERC, TEOMHIFEEOMICESI D,
REBUE M, (a #0) T, EfHXERIC, EFEOMIITEOHIZEI NS,

ﬁ%w:Ruy:iﬁgiﬁé#\%Niiomziéﬁﬁﬁﬂﬁkjé&

al(l) —|—5<l> Bl—i—c:().
w \ w w w

a+ Bw + fw + cww = 0.

d=a, [ =05 d:=c

ww &N T

C‘:B< t\
dww + W+ fw+ = 0.

i COMIZERZ L 2EKkT S, m
(T,
{2 €C;azzZ+ Bz + Bz +c=0}
D w = % ALY N
{we C;dww+ Bw~+ fw+c =0}
VWS ZEEERLTWEDE DM, GERHIZES (AEBKR) LYo Ty, XAZS
5 ANDHEL T2, )

Bl 4.7 (HEirh)

4.5 EFEDHEEARD3AAFEEDOHEHER S 3HICEY

4 R N
M 4.8 o, B, ye CHERSLINELTH L E,

k%ﬁtj L R BN o D —TEINAFAET B
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RERR (FFAE) EBRITHEER L TAE S,
a, 3,7 € C DEBA,

()= 220 225
sz ‘_Oé—ﬂ Z—'}/’
B = o0 DEFEIX

(z) =21

© e
v =00 DFEIX

()= 228

SOZ_O(_/B7
a=o00 DEEIL

()= 220

o) =
ETIIER W,

(—ME) o1, o2 DB, B,y ZZNTN 1,0, 00 IZDDFT I RDBEMMET DL, 0=
w0t iE. p(1) = 1, p(0) = 0, p(oo) = oo %ii72F. ¢(00) = 0o & D, Ja,b € C sit.
e(z)=az+b(2€C). p(0)=0&D b=0. p(1)=1ZHVWTa=1. IN»5 p=id. ¥
ZIWZ 01 = py. W

RK 4.1 ¢(2) ZBMARIZRL 72

=

a—vy z-
a—p z—v
%z, a, 3, v DIEFAFLL (cross ratio) LIEC, (2,a,8,7) L KT L2H %:
_a—7y z-f
(Z7a7677)_a_5 Z—’}/
INEFBELENREDH LB, ZITEEAD LR, =

a RN R I
%49 a, B, yeC 2HRELRZ3INETE, £7/2, o, 5,7 € C bHRELRZINET 5,

ZDEE,

pla)=da, @B)=4, o) =9
\%ﬁtj 1 ROBEM © DFIET B,

J
BEEA A 4.8 O 1 RDBEME pogy LRTILIZUT, @ i= 0, 0 0asy £BLEL @
FRME2H T2 IR BEBRTHS,

BIE 4.1 1,2,3 2ZNTN 2,3, 1 IZ5F L RPBEMERD &,
(1) R 2 3, f,7 € CETNTNL, 0, 00 IWHETHEEM o, 1

() o —7 2_6
o Z)= :
(p7677 a_/@ Z_/y
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THEN 6,

() 1-3 z2—2 2(z2-2) 2z—-4

Z) = . g g

P12 1-2 2-3  -2-3  --3°
2—1 z—3 z—3 —2+3

902,3,1(2):2_3'2_1:_(,2—1) z—1"

ThbELR AL ThER (f _4>, (‘11 3) TH B, kDD 1 RIBER o 1.

-3 —1
15 —13
2\3 —7

p= 902—,11%71 013 THBH, ZHIITS

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

THEZOND 1 RPBEHT,

p(z) =

5 IERIFAYDRIR — IR & ERS

(ZOHONBFFHEULSFHHLIBD S L F DL VWD T, AL THBELHIOBMIZED TV
5, HOBEMBP D 20D RETNE, &5 BIHEIIZEEAZN, )

5.1 XL ®HIC

Taylor J&BH. Laurent AN ® . (IR, AHA) B E2KB$T 55K EH D, WS
%j—%o
(Ct. ZIHAXDRE I, FEAX DI 7387 )
RIZEF2ERT, HIOTRZ L ERBIARERITE U720, ARTAHD LB~ & BRI
BMATRT, BRBRIEHPH B 2MBIZONTHELIENZLDTH D,
N 00

1 1 2z
mecotmz = lim = — 4+ _

n=— n=1

(ZELDOBEBDOMIE 2 = n (n € Z) T, MBUX 1AL, HEIEX 1 GEL < IFEk) TH 3 »
5. Laurent FEBHD 5 IL ﬁ T, TNSLWRTH AN, ZARIZY YTl s,
2 L1 <ps.)

-n zZ—n Z+mn

cot ZHIS R WADZODIZ

22

1 N
cotx = zcésx:tan(ﬂ/Z—x). 77 71EH 2 (p. 53)
tanr  sinw

JESIZIE, RAD tangent &5 Z & TREE (cotangent) & X7z,
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-10 -5 r 10

2: EEBELLTD cotax DF5 7

ROENXNIE BEuler 12X 2D, “HWEOR OLS57%% T, ¥OTHD & AR EIR
EROANBZNWEAD,

=) () (0D (49 030+
:mH(1—%>.

n=1
(sinmzld z2=n(neZ) 2 1MDODERLETEIDT, (2—n)=-n(l-2/n) ZRKZELT
KLKOBELZEIEFHO PR, FEXDD LDODIFEHRITIFEL 5N, )
(AR#: Euler (%

o 2
DEDEEMUT, o? OHOREE T 5 2 L T Ziz:%wmgﬁaﬁw: (1748 46). )
=1

5.2 (%) —HINR

F—T— R BRI 1Z2DOWT, B HIHiHEZT S, HHDOLSLHEDITEL 5NDB A
X ZDHEZRIEL THEDLRV, RETEAFYy TT5HLES,
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-
£ 5.1 (BAFIDOERPR, —/HKINR) [ Q= C, £-VneNIZO2WT f,: Q- C
95,

(1) {fatnen P¥ f 12 Q EBRINR (pointwise convergence, pointwise convergent, converges
pointwise) 3% & (&,
(Vo € Q) ILm fu(z) = f(2).

n2N=|[fu(z) = f(z)| <e

ie. (Vr € Q) (Ve >0) (3N € N) (Vn € N)
n>N=|fu(z) - flx)| <e)

(HDWIE (Ve >0) (Ve e Q) (AN € N) (Vn € N)
(2) {futneny ¥ Q B fIZ—#RINER (uniform convergence, uniformly convergent, converges

uniformly) 9% & &,
lim sup| £, (x) — f(z)| = 0.

n=o0 zeq
ie. (Ve>0) (AN eN) (YneN) (VzeQ) n>N = |fulz)— f(z)] <e.
n=N = |fu(z) - f(x)| <e) )

(Ve >0) (3N € N) (Vx € Q) (Vn € N)

Bl 5.2 GEHREET DL RINKIBRIGEZETIERVAE) {f,} D FICKANKRTE L WS 7
T, £, I RTESETH-TH, fHPEBE TRV LD S 5,

1
L 5>1 1 (2>0)
fu(@)=¢ -1 (z < _H) flz)=¢ =1 (z<0)
nx (—% <z< %), 0 (=0

EBLEE ALY I FITRANEKET B, f, BITRTHEGETH LD, fldo=0 TREHT
Hb5, =

Bl 5.3 (ZRIGRZ T TIREEINHEELRVDLE) {f.} D fFIZEANEKRT 2L WS 72T
. BRI A HCRR W S L,

n’x (OSxS%)
fulz) == ¢ —n? (w—%) (%sm%) fz):=0 (z€eR)
0 (x<00rx>%),
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f(2) _Z 1+ un(2)

n=1

(TN SHBIA LIPS, )

B D M, BUURT 20T, lim M, =0. D XIZHBHRE N HIFEL T,
n=1

n—0o0

(VneN:n>N) M,<

N | —

t@ﬁ%@ﬁ%aﬁﬁmbfm%mgﬂag%@@aﬁe\
|Log (1 + uy,)| < 2|un(2)] < 2M,.
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Weierstrass @ M test IZ & D,

= Z Log (1 4 u,(2))

X, Q TRRIZHOTINR T %, WZIZ gl Q CTEAHITHE, m>N DL &

m N—
Zl—i—un H 1+ uy(z exp(ZLog 1+ upy(z )

n=1

N-1
INE, m—oo &35, EHIZREE f(2) = H 1+ u,(2)) exp g(z) IZPRT 5,
expg(z) #£#0 &0 =
fz)=0 & (Ine{l,2,...,N—1}) 14 u,(z)=0.

A BRAE D RE DTN 9 2 W BUE D D AKX (Z NIRIRANIE TRE T E %)

I C W=
X0 o
%2 ey i"if@) t9e)
T HBENE— RN T 2 DT
9(z) = g;v 1 ﬁijz)
Wz

Bl 5.22 (sin ODRWAER) H47% Euler DFX

. - 2
(24) wsinwz =7z H (1 - ﬁ)

n=1

2

ZAEIL & S5, AL OERBIZDOWT, u,(z2) = —% ThHENE, EEDEDE RIZHL T,
D(0;R) iI2BWT

R? = R?
un(2) <5 (€ DOR), Y <o
n=1
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DD SLON S, i 5.21 WEAHSR T, EERIE D(0; R) THIXPUR L., ZDM f(2) 1&
C TIEHIDD, OB 1

o0

['(2)  (m2) & u,(z) _ 1 = —2z/n? . 22
f(z)  m= +Zl+un(z) z+zl—22/n2 +Zz2—n2‘

n=1 n=1 n=1
ZDHEUIX meotmz DI D EIEFHTH 5025,
f'(z) _ (sinmz)’
f(z) =mcotmz = snns

o

f(z)\  sinmz- f(z) —weosmz- f(z) 0
(sinwz) B sin? 2  sin’ 7z
WRIZHLEH C BFAEL T, f(2) = Csinmz.
LG I | C) N M 2 1 T
R R (( AT A

. . ™
SIN T2 SINTTZ z SINTZ
n

WxIZ C=1. T%Db f(2) =sinre. m

PURHAZ 2 25,

Bl 5.23 (E—9FAMEFRH) Res>1 DL &

(25) )= T
:

TH20 0. AIFERIZI
L sy LA —2}—J——
9s 92s 3s 32s 5s 52s - (2j3k5£ L. )2
WELW?? ZRAEIFELVWE WS Z 2% (25) IEERLTWVWS, =
Bl 5.24 FEEDFEE 2 1T LT,

1 ',
(26) @)~ rel” H (1 + %) e~ /™ (Weierstrass DAR).

7272U v X Euler € T» 5:

n=1

: 1 1
vi=lm (1+ -+ ---+——logn|.
n

n—00 2
N AWl IS (DY S F /NN

. 1
ST )T — )
il 5 L Euler DR
00 2
sinwTx = WH (1 — x_2)

NEINDS, =
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6 FAER

ZOfiz@ T, HAFHADF Mz 0L DHRAMME D0;1) B d5DT, D, &
HLZLzT 5,
Dy :=D(0;1)={2€C| |z < 1}.

U, VICDORES., o:U—V &T5L %, o WRIER (biholomorphic) TH 2 &%, ¢
DIEAIPDOEHEH T, oV U BEHTHEIEE VS,

6.1 (FL®HIC

EH 6.1 (Riemann OEREE, 1851 F) C NOEE D HEMEMHIK D (# C) 1%, HAL
M D, iz TEMIZEINS ], TROEREH o: D — D) T, ¢ & o ! OWAHMPIEH
TH5H5ELEDNBEET B,

ZOEDIT, BExONMEK D TR UT, D 2o BAMED XS4 TEHERZR ) S~
MIERIGR o DD L&, p &, I D OFATBRD 2V IFEHRER LTS,

ZORHIHRMICEEETH LM, TEMIZH, MEE 72> TWAHEE D OFMELEN
Rrond LR ENE L, TOMFEEZRIAT S ZDOEMFIEEINTVDS (K5 THD),

BB, BEHEOLAELPENTVARWVT X ML WA, LEEFEHEIKOEEIZH FkRDOE
G (7272 UMEISIS AL TR TIE 2R\ DIFERRAET 2 EHA D 5,

TR 6.2 (FABKREIF) [:Q - C & 2z € Q, 20 ZiBBIFODREHECy, C ITHRL T,
wy = f(z), Co & Cy D f(Cy), f(Cr) ZIEBLE. Cy & C DAL f(Cy) & f(C)
DRTHNPEFELNE E, f iz TEHEALWVD,

FIBNOE M TEMATHH7-D11E, f PERT, ffA0DPEO DT L HPBEFHTH
HZENHIENTVWS,

6.2 B{IAE D, OFEABR

ROFFEZFEHL X5,
Dy 725 Dy ~DOBGER] 7B D — %P1

zZ— 20

flz)=¢

1 -2z’

72720 €, 20 &L Je| =1, |20 < 1 272 T EHEHRTH 5,
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8 6.3 (Schwarz DfERE) f: Dy — C (ZIEHIT

(Vze D) |f(2)| <1, f(0)=0
A AN
(V2 € Di)|f(2)] < z], [f(0)] <1
MK O IED, T HIT
(*) (Fz:0< |zl <D f(z)[=1]) VvV [F(0)=1

AN RIBVASYANCY =S

(BeeC:le|=1)(Vz€ Dy) f(z) =cz.

-

/)
Z Oz T 5 721z, IEHIBEBORAMER L L EIZ RS, @Dz, HELTS

o

Uy

e

\
e 6.4 (ERIRAHORAERE (the maximum modulus principle)) Q & C D%
B, g: Q — CIXEAL 2 €Q,
(Ve Q) lg(2)l < lg(z0)|  (ie., [g(z0)] 1 |g] DiKAH)
NS ARVASTNCY =S
(FBeeC)(V2eQ) g(z) =c
\(ﬁEiBjZ'C“IEE'JFﬁiﬁ@ﬁ?@ﬂﬁﬁﬁiﬁaﬁﬁ@%ﬁlﬂti\ HIIEBHEBTH S, )

Schwarz OfEIZLAT D & 5 IZEEH TR 5,
B g(x) = 1) U 2= 0 AREAEARA TAOT, D TEME LTAL.
0<r<1%ZHZIAEREOER r i ULT, gl DD0;7)={2€C||z| <r} BT BEK
ik, RKXMEFERBIIZE>T, MA |z =r ETEBEINDZ D005, Thbb

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

WwZ 1z o)
. f 20 1
9()] < loCzo)l = 200 < 2
Rz ,
(VzeC:lz| <r) Jg(2)] g;.
Znnos

(VZ S Dl) |g<2)| <1
PEoNS (WHIEZ M EHH), fTECL

(Vz e Dy) [f(2)] <zl
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72 ¢(0) = ili%g(z) = limhg(o) = f'(0) THE» 56,

z2—0 z —

1 (0)] = |g(0)] < 1.
(¥) PO UOBAEER D, (x) g TRTL,

(BzeDy) Jg(z)| =1

ThHb, T D, TIERIBEBOMNE [g) OBRKEDFLET S5, L\WVWD I z2EkKT 5

DT, BRARMEDFIIZL 5T, g FELEETH 5:
(FJce C)(Vz € Dy) g(z)=c.

max |g(z)| =1 THEPS |¢|=1ThHd, WAL f(z)=cz (€ Dy). m

z€D1

M 10. 20, €C, |2 <1, |e|=1 1T 5L Z,

zZ— 20

w=¢e —
1—%2%

TEED 1 ROBEHIZONT, UTFTDZ & Z2RYE,
(1) —Z_OZ|2 — |z — zo\z = (1 — |zo|2) (1 — |z\2)

(1= l=0l) (1= ")

(2) 1—[ul*= 2
11 —Z0 2]

/
6.5 ccC lel=1,2€D TBHLE,

LB,

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

B D SID, ¥ f(Dy) = Dy Co flpy: D1 — Dy RNERTH 5,

J

S8 f:C = C 1 ROBEmRTHEINS, WEHITHEZ L IZHET 5, 10 kb

(1 —Jz0l”) (1 = I2P")

1 —z52|”

L= |f(2)]" =

DD, 1— |2)> >0, [1— %2> > 0 THEHS, LUDFEE 1 - |2 OFEL K

35,
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Izl <1=|f2)| <1 &V f(D)C Dy |f(z)|<1= |z <1iE |w<l=|f1w)]<1
ERWTADOT (D) CDy. WAIZ D, C f(Dy). WZIZ f(D))=D,. m

i 6.6 (BRLUAROEFEABSROFHMT) f: Dy — Dy PAEATHIIE

(ZeeC:le| =1)(3z € D) (V2 € D)) f(2) = glz__szOZ.
GERZ e h . BRI 3 DD HAF & <, )
sIEAA f(Dl) =D;>50 L0, f(Z()) =0 %(%f:j_ 2o € D1 b)ﬁﬁj_éo
zZ — Z _
w@%zl_%; F(z):=f (¢7'(2))

EEL . @ D1 — D1 & fZ D1 — D1 7b§}XIEEU"G%%: (\_).75)6\ F: D1 — D1 HXNIEH]T
bHd, TLT
F(0) = f (¢7(0)) = f(z0) = 0.
|F(2)| <1 (2 € Dy) &b Schwarz O EHTE T,

[F'(2)] < 2| (2 € Dy).
—7 FY(Dy) =D, TH5H 5, ®IFY Schwarz OHfiEAEH T X T,
|[F ' (w)| < lw| (w € Dy).

Il
2| <|F(2)] (2 € Dy)

EREKT S, DRI
|[F(2)] = 2] (2 € D).

O Schwarz OffEIZ &L > T,
(FZeeC:le|=1)(Vze€ Dy) F(z)=cez.

F=fop ! ThHaN"L,

zZ— 20

€ —.
1—"22

REk 6.1 ROMEIL, @E 6.6 &V HFHNDT, MEKITIIBIRND, HEHOT A T4 7
WEEIZRDDTHALTEL,

1VRABZ f:C— C P (D) =D, 2= 375513

(FeeC:le| =1)3m € D)(Vz € Dy) f(z) =0
1—"22
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20

EIEEH f(Dl) = Dl £ (ElZO S D1> f(Zo) = 0. ﬁ%'fg‘%@)ﬁfﬂck D\ 20 @ﬁ%{g% 5 — i D f

Zo|2 <0

IZ&BB1E 0 THD, TS

o zZ— 20 _ zZ— 20
(Je € C)(Vz € C) f(Z)—Cz—l/z_o_ C—l—z_oz‘
2
Hotrgpes, so L yy
2 z
|z — 20| = |2| |1 — 20/2| =1+ |1 — 20Z| = |1 — Zp2|

THEDS, |f) =l @RI || =1. e:= —c B, |f|=1ThHh, »>D

Z— 20

f(z)=e

1—%Zz
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A BE
BE 1l.z=m+1/2(meZ) DL Z
eiﬂ'z _ 6i7r(m+1/2+iy) _ e*ﬂyeiﬂ’(m+1/2) _ e*ﬂy(_1>mi’

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

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

y=(N+1/2) DL &

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

e~z — €7r(N+1/2)e—z7rx'

21 21

S1 (Z) = e—T(N+1/2)ginz _ om(N+1/2)p—inx o e(N+1/2)m (_e—iwx + 6—71'(2N+1)6i7m>’

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

|9202)] < T i ST o S

y=—(N+1/2) D& Z

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

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

27T€—(N+1/2)7r 26—7r/2

o —Nm
s1(2)] < 1— o—CN+Dr Te 1z o—@N+D)r"
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2e72 _ 2e7S 2 1
1 — e m™2N+1) — | — -7 o em/2 _ e—m/2 — 5
7T6_7rN
)] < 7
‘ _€7T(N+1/2)ei7rx 4 67r(]\f—&—1/2)€—i7rac 1+ 6—27r(N+1/2)627rix
s2(2) = M r(N+1/2) gime _ gr(N+1/2)g—ima "] _ g—2r(N+1/2) g2riz
1+ 6—2#(N+1/2) lde ™
|52(2)] < Ly B — < 27r.m
fRE 2
o —z z_ ,—z inh h 1
cosh z = i, sinh z = 1, tanh z = o Z, coth z = C?)S S
2 2 cosh z sinhz  tanhz
THEHM1H
eiz e—iz
cosh (iz) = +T = COs 2,
sinh(iz)ze IR —— = isinz,
2 21
s (i .
tanh (iz) = o (ZZ) = E _tan z,
cosh (iz)  cosz
coth (iz) = - = —icot z.
ttan z
WA
cos (iz) = cosh (i*z) = cosh(—z) = cosh 2,
1
sin (iz) = = sinh (i°z) = —i - sinh(—z) = isinh 2,

1

1
tan (iz) = — tanh(i*2) = —i - tanh(—z) = i tanh z,
i

1
cot (iz) = — coth(i®z) = i - coth(—2) = —icoth z.m
—i

B ifE

COF#EBETIE. BFEIZOVWTEO TN, MHEZEFOTF A b (Hnwiihe, Ko e
PHEFIZZENTHSHD L LT, MBI [10], WH - =K [11] 25 THL) THEL LS, &
W AR VARZITNE, SEDEHRLS SWIFHHLTHZ 5,

PAF. —IRIE— A AHZE M OFE & U T 525 X =C t o Tadid+nToh s,
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4 )
T B.1 (RDERE, MOEEDIMEE) (1) X 2MHEM, cc X, UcCX &35, UH

a DIEFE (a neighborhood of @) TH D &Ik, X ODFEE V T, aeV CU %ji7z7
LOWHEETZI 20D, U MHEATHZEE, U L a DREHETH D LWV,

(2) X ZAifHZER], a e X &35 &E, a DiEBERAEDOER%L o DIEFESR (the complete
system of neighborhoods for a) & I3,

J

Rk B.1 (BBREEDIERE) RTHRL, MAESGIIHLTE, TOEEVEREI NS,

X ZAitHZEM, ACc X, UC X &35, UM ADEEE (neighborhood) THB &IE, X D
AV T ACV CU 23 bDPEETEI 2D, U VHEATHLI5H. U
XA DBEBETHL LV, o

D DEFE) BAIS2TH, Teiliff] WO BRI > TWEARZ VKT S, «
D eififFeld. a 2Hibed 5% c ORI D(a;e) TH 5,

fl B.2 (ciEFEBIZEETHD) acC,e>0895LE U:=D(a;e) lda DEHETHDH, E
B2, V=U &B<L, VIZFHEAT, acVCU DRZU T aDEFHETHS, =

Bl B.3 acC,UCC DEHHE. UDaDiEFETHB-OITIE
(Fe >0) D(a;e) CU

ThdIEWBEFFTH D, (BHENZFSVELIZRSED, o THFEVRIZDBNREA
TWHDWEHETH D, ) ZOFRMEZ2RAT, AEEOERZEWVHTABZVWEE S, %S
X, TNIET AEEDOEDEHETHS, =

B 11. 22 & ZHHE X,

B 10 DfRE U Ma Dlifed 22, HLFAREV WMFHELT, aeV CU. FRAEDE
2056, (e >0) D(a;e) C V. WAIT D(a;e) C U.

Wiz, (3e >0) D(a;e) CU BKOLDET DL E, Vi=D(ae) &BL &, V ZHEA
T.a€VCUMKYID, u

4 N
T B.4 (MHEEED 1 ROEREER) X 2MHAEM, acc X 255, X OHNES
U D, o DERBEEREIE, RO 2EMEDPKDILDILEF D,

() U DIERDIL U IF a DEHETHS (U iZa 2B8LHHEEEED).

(i) (VV: V X a OERH) (U eU) U C V. )

BEREFER I, EERDOHDEAGTH LD, LA, RAIOWKR, BIBOMR - itz &
DYEITIE, HEAEFERZ T HNIET 2 TH S (Riemann BRADHEDERE 2.5 2 H &),

5l B5 (H2R2ibET2EKDIEIE. TORDERAFER) acCLdT5LE, {D(a;¢)}en0
X a DERTERIZLD, =
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M 12. ZOZ &I L, (ETOBAHEFELTHDDT, BHHRIZHED, )

LB, 52 UdMHNRE > T3 (HEARPEXSNTVS) BADFETH 5.
NMADPEE > TVRWESIZHUT, BRDOERTHERLEBRINEELSKEEZH R 5 Z L THHE
ERED DT KD (Riemann BREIOMAHDOREN £ ITENTH 5 72),

ZTDIODHEEL 2B DBROMETH 5,

Kﬁ% B.6 £4 X O 2 I LT, X OWAEANSREELTE B(x) D352 671%(\
WT, ROFEMZ$TLE X ODMHP-RIIZFAEL T, THIZO2WT, Bx) ko
DEREBR L85,

ERED z e X 1L T,

(i) Bx) #0.
(ii) (VVi, Va € B(z)) (3U € B(z)) U C Vi N Va.
iii) 0 & B(x).

k( ) 0 & B(z)

(7273, (i) 1ZVV eB(x)z eV EITRENT?)

J

B 13. ZoOZ e ZziFHE X, (HEOHMH: FAEGZ LI EETUERVA, 7 <ENDL
TH A5, TDLE, fifl (FIEASR) OABAK D 7D Z LIFMiBICHERTE 5, ZDORHE
EREM S TOREFEEZEHR L E, B) Dz DEAEHERICR->TWE I L 2RT 5, —
M)

M 11 OfEE (1K)

[ 12 DFEE (1)

C @i
(RYIEKRER AT E )

IH

D S752ARADEFRIERRE
E #BXRAiKAHE

HMOXEIZENTDH D,

2
i
E:)4

F RERD OREFE — S48

HOXLEIZENTDH 5,
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G (EBRDERN

HMOXEIZENTDH D,

H B29BAXE: GER, 7149 —

AiAHZER] X &2 DHEFE a DB L E, a DEMER (the complete system of neighborhoods,
the neighborhood filter) &%, a OEFHELERDEETH S, TITiEU(a) £FE L ZLITT S,

£E15 B(a) 7Y a DFEAIERER (a neighborhood basis for a, a filter base of the neighborhood
filter) &1Z, RO ZDDSHM (i), (i) ZhidT I L EEEHET 5,

(i) B(a) € U(a).

(ii) (VU € U(a)) (3V € B(a)) V CU.

B(a) 7% a DEREHERTHNIE, a DEFERIZ. Bla) DEEEZEL LS LEGDORIKT
H5:

U(a) ={U | (3V € B(a)) V CU C X}.

BREEZER (X d) 2B WT,
B(a) = {B(a;1/n) | n € N}
THEED Bla) 1t a DEAEHERTH S, (Bla:r)={z € X | dx,a) <r}.)
BIERES (X; <) OFDESDHE F R 7 4 VX —ThH5s LIt
(a) F 0.
(b) Vo,yeF) (FzeF)z<zAz<y.
() (VaeF) (WyeX)a<y=yecF

T4V X —DFlE LT, MMHEM X, o c X IZHUT, a DEFER U(e) BdIFohd, EEE.
(a) U(a) IZIEFES (2% C) DUHDERDETH D, X cU(a) THEH 5, Ua) # 0. (b)
UVelda) 32L&, W:=UNV &332, Weldla), WU, WcCV. (c)UelUla),
VX, UcCV %5iXV el(a).

SEXMEN

(EFEBEE THAEN L 72hS, K23 [14], Ahlfors [15], @ifE [16] 1%, 1 ZEEEBEBGROE
FEOTFAPTHD, (INXDEELRA — Riemann [ & 2L 2 BEKG & PERLRIK L
DEFRLTHDE — BbDHDN, TORDEHAFETHODIARIZILDLL LDIE, HEHETHE
SREPAZ LT B DDVR VD E LR, )

HA [7] &, BABEs LR LT, BEGROMSFMHEPED) S BELGEEE Yy 27 v 7L
TlEo7z, & H Y. ML ITHEUEN L BIEGR AFTD A U e 2 HISFIIIZEND $ho T2 (M4 R <
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k7D H T2 ZA22MFMNIMUETOIZE THIFEDETS), THibk] X S5hdas
ThdH (FEOEBGRAMTEEM I NG &5 Ll BMEOME 23 L Fid s, v
IRTIHBRNDT, —EZIFLERVDES D), BwoisEicns,

Z DHHZDFEBIZIE, Riemann Mz &L 723 D (FHRIZ Riemann HAH 5 E D) A3 <
DHhHYH, WO LS DIER L UTOMTAIZILE SR, BENEHBPBEE IND Z
ENEWV, MHZERIZDOWTIE, LoDERTESIRHLVT FAMEHA TS, R
[10], 7TH - =& [11] 2 HIFTEL,

Henrici [2], [3], [4] 1&. EFOAK 3 fid 5 72 2 BUAK 2 IS HEEBEGHRDO T X 2 P Th 5,
X7 Ty IRIGHBFEOAREE I RENE LRV, FAZIE, HEEKRTITFIZRNZE
EHD LTWB KIS IR 5, 20 HALOEF TR, NROLENFEHTRNIEX, 2z ko
BTN ALEBHEETITHEMEEDD LD o7z, TNITEFORERESTIED -
2D [TEREOED D o725, BAENIZERTE 2581 FHRTROTUE AR
BWEGAENHZDITURTH D, TNHROIZFHEDMEEZ R LA FHELTCE LS
IANDB, miild, 7IVITY ZLDBERPEERINDS K DITR>TRTWD, (#TTFTIE,
W FREAOMAEELINICTHRHET S Z 212, k1 n & —EDMELRD 5T E 725,
B0l CUEAREUF: (Grobner FEEIZHD SBRZ ZREHRIER E) P RMAF DB THEMHEA T
WHEDITEZIToNDG, )

S 3k

(1] HEMAE - EREEGR / — b, RS ARI T OERE MERBEBU Of%&k / — b http:
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