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F—E EBE¥STRETE

1.1 B
WHIE 22 = -1 Nz = V=1, 20 = —/—1. idi := V=1, BIF B3 E 1.
i? = —1.
EX 111 #&Mdede TH 6%
z:=x+1y
MVE B 4, Wik o,y REZFH. KNI o AR1F 2 69 F 30, y F-1E 2 898 3R, A EHe4E

z = Rez, y := Imz.

XFE, BATE 2 = Rez + ilmz.
W 21 = x1 + iy1, 22 = @ + iyo DR FRATIE

def
2=z << x1=x2 Hyi=yo.

DL
B def
21 L <= Imz =0.

EX 112 E#Hz=x+iyEHIAHFZTLH z2:=2 —iy.

BARIATE
Rez = Rez, Imz = —Imz2
PLK Z = 2.

FANSEAE T, BAM AT DL LR (B NI 5
Z1 + Z9 = (xl + 332) + z'(yl + yg),
2120 = (X122 — Y1Y2) + (T1Y2 + T2y1).
XSS B AT . S SRR (B A 1 IIIE).
Bl111 X z=a2+iy, BATH
(1) 2+ zZ = 2z = 2Rez,
(2) z — z = 2iy = 2ilmz,
(3) z-z =2+ 92

BEAL, FATH AT LUE LR 2 = o + iy KIEIEL

=z T — 1y T Y

: = = —1 .
2z 2z ?2+yr 2 +y? a?4y?

XHE, FAT AT UE LR A BRikis



FE BHSY RR T

AR T 5 R A sk VU a5, AT Ak B ok R A R AE 240k, JEEME C.
AR SHUR IR B FRAE 55 B0k, JFICAE R, ZRflih, FoA TR BEORICE Q, BAEAILAE Z.
AR

ZCQCRCC.

A I LIS F LRI B g X, JATHAA R0 TF 4518

ol 1.1.1
Z+Zz z—Z
, Imz = —.
2 21

Rez =

1.2 E¥m|

ARy E A B 5 SR B R ? XA AL EE R R 2 = o + iy RS o
AR y ME—fE K, I IRATRT DR - BB RGP R? B A (z,y). 52, BATE
LA B — %

d:C—RY z=zx+iy— (z,y)

TRATHEX PR 7 A E B AR & . BB P IT R? & C AR -F &, RA 805 i
RN T &P, DA i 3A T AR AR & - @

M XA RR, FATAT LRI B 2T R B 4l 2, 2 BIaRIA 2K

Bl 121 (1) BT ax +by+c=0 (a,b,c € R). ¥ o = 22, y = 2 RN

(a —ib)z 4+ (a+ib)zZ 4+ 2¢ =0,

WA LA 9 I TE N Re((a — ib)z) = —

(2) FREAHE (x —a)? + (y — b)? =72 (a,b,r € R) K5 %,

22— (a—ib)z — (a +ib)Z + (a* + b* — r?) = 0,

WA LS AN RTERER |2 — (a +ib)| = 7. [ |

B, HFE f(2,y) = 0 8 Xl 28 8 7] 5 pk
f(z+2 z— 2) —0
2 72 T

A HEX MR [ B EA AL, foad ok, AR S e mE BT
F(z,z)=0.
AT 2 =z + iy, 2 = @ — iy RARGFIETTE f(2,y) = 0. B BERIERTREBEAL.

F 121 HER, TR F(z,2) = 0, LGS IR E R0 A — 13 2 il
2. BN 2z + 22 = 0 SN 3z — iy = 0. HILHETS 2 = y = 0. T 2, 2T E LB TS 9
=8 [
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1.3 BEHHIRT

1.3.1 mEEFXRR

[ T 0 452 () 7T DA M BN JBE20HH R AR D () 000, R AT 0 7 B
z=x+ iy MMERIE 2= (z,y). ZFERITEREE R 62 & T
SI38 1.3.1 AN QE kSR E F A LR G 6 hedikis F 2 — 5y, B
21+ 29 =21+ 2o,

—_— — —
Z1 — RQ = 21 — Z92.

) ARSI K RS, BIMRATE AT E LEH 2z = o + iy AR |2] = Va2 +y2 BBl 111
(3) WA |22 = 22
i 1.3.1 (ZATFER) Kz,2eC WA
|21 + 22| < |21 + |22],

|[21] = |z2]| < |21 — 22|

BEAh, 2 AR AR A2 LM E S K

|21] - [22| = |2122]. (1-1)

132 Z=Zf%r
TAHE I E 2 5 o B MmiclE 0, MIEES o A, WK r = |2|. BN 2 = rcosd,
y =rsinf, PrlRATHAE 2] 5k

z=rcosf +irsinf = r(cosf + isinf).

FIRFRTAEE R = A A .
BHER, ¥ 0 Bl T AT —AME:
0+27,0 4w, .- ,0 £ 2km,---

AT = PR, AT AT G EL - M =MAR0R. BIRATA T
Argz = {0+ 2kr | k € Z}

HFIESFRN 2 8 A. Arge FALMPAMEAAEZE 2m BREEUE. MIRATRE TR € Argz HHI—
AME, tetn 0, RATVAFRZAE N 2 I £08 A, 104E argz. BHEN TP, A& 0 TE
W —m < argz <. MAF, 2 =0 BIIE A T DLRAT = E.

Rl 1.3.2 W EWRAE (—7m, 1 B, RINA
(1) 2 RE (R) FHLHERXE argz =0 (argz = 7).
(2) Imz >0 F HAXE 0 <argz < 7.
(3) & 2 R"ANFHE, argz +argz = 0.
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5] 1.31 Wz KERMAL (-7, 7] A.
(1) z = =20 FWBEK |2| = 2, TWEM argz = -5, ZMAERN

~2i =2 (cos (—%) +isin <—g>) .

(2) z =1+ K |2| = V2, LIEM argz = T, ZMERA

1+i:\/§<cosg+isin%).

WRRAIATE [EHE M LRI 2n 54, B4 BARA LTI A
Argzi + Argzy = Argzi 2o.

1.3.3 $E¥ERT
KA B FRAG I 2 = r(cos 0 + isin0) 5 RN FHI45 8 & =

z=re?,

XH o

e = lim ( Z ~ 2.71828 - .-

n—>oo

A& B R

XFhRRNEER L RREEE, L2 H R BARMYE 50, BAVEAE G SCRRE A A B X 4
FoREE. X EEAV AN L.

WRL 1.3.3 (1) re' = roe®® YA LB EHR

=7y, 01 —0y=2km, HENE € Z.

(2) 6Z91 . 6292 — 61(01—1—02).
(4) (em)n = e vyn e Z.

H5E X 7(cos @ + isin 0) = ret? RIS

¢ = cosf +isinb.

R, B0 = 7, A1
FIE 1.3.1 (BRAR) ™4+ 1=0.
KA, B e

B 1.3.2 (1) il 1.3.1, 2 = —2i HEHEE A —2i =25
(2) 2 =140 FHERERRN 1 +i = /2es .
(3) 2= 1—i 5 LI 1 + i 3L90, MBI V2, EIRMATH -7, MITTHTREEER V2e T
(4)z = (}t;) 46 3 R T DSR4 R 1.3.3 132 U R ] 2

\/_6%r im _(_im im ik
:<ﬁ2€_%> () 2 (o5) e

UL B IR 2] = 1, FIRATECN arg 2 = &7, [ |

:’L 2zk7r -1 ;.’:“i:ﬁ_é
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Ml 1.3.3 (3) MLAF L FE A L.
EH 1.3.2 (FREHBLN)
(cos @ +isinf)"™ = cosnb + isinnf.
S I AT LTS = A el B 1% A 3K
5 1.3.3 (1) B
(cos@ + isin)? = (cos? § — sin” ) + 2i cos O sin 6.

A 3k A CRI TS
cos 20 = cos? § — sin? 6,
sin 20 = 2cosfsin 6.
(2) KA, AT =15 30
cos 30 = cos® 0 — 3cos Osin’ 6,

sin360 = 3cos?fsinfh — sin® 6. ]

14 REFEAREH

b, ATER SR TTRE 2? = —1 MRS T REEHIM S, Xt T A BRI
Al A H AR 22 AT R SRR, &5 = SN R AL LA B B We? & R e Xt & 44 1
AREARAE B, v i d 4 T ORI,

I 141 (REFELAEE) &

f(z) =apz"+ n_12" Y+ +aiz+ag, an # 0,
AnRKEFEZAX, WFHAE f)=0"FAnNIER 2=, i=1,--- ,n (XL~ LIF4
Bl). %32, £LHBA, MA R X5 M#

f(2) =an(z =)z —72) -+ (2 — 7).

XANEBANER A 20, BA RS S AR PR LR, 2R e, AR E P
FAEATUE I #RAS I B R 2K, B 2 R 2R AU SR IX I M.

BN E A EARM I R PR W TSR 2 IO R AR AN DY ) 22 TR, AT
CAFE] T RIRA . HBIR )R, S5 R R A EEE S VURTEW] T R S R LR TR 3
A BHPRIRAX. AR RAFARMP RO 7 B dt—PHn 7ITRERIRE IR,

1.5 IR
SR — M 2 T PR SRAR A B, RS T — LRI 7 R2, AT DAL SORAR. L

LR n IROTFE
Z"—1=0.
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TERATRRIBXANDTTIE. ¥ 2 = re?? K 1 = eV RN TS

rneme — GZO.

—J71H, Hdr 1.3.3 (1) Bif5
r=1, nf=2kr, ke,

2im

%Eﬂ]z\zl,@z%—“.é\w:en,z:emzﬂ:wk%ﬁﬁiz"—leE@Tﬁ.

SIF 1.5.1 wm =o' YHRY ™=l 7

JIEFR W = ST T = et HAAE 1.3.3 (1), RXEMT 2or = 27 4 opr kb

kA EEL X zhﬁ:*ﬁélﬂllﬁ mel = kSRR [
Rl 1.5.1  HAE 2" — 1 =0 BARREF A AT n AME:
1=u’ w, w? -, "L
#EZ, BMNA LT B X5
M—1l=(z-1D(z-w)(z—w?) - (z —w" ). (1-2)

WERR AL 1w, - W L IR B W™ =0l 0 <m, 1 <n—1. 513 1.5.1,
mel RRHL BT |- m| <n, Fﬁu FAHEH m = 1.
HAREEEA T, TR —1=08F n M, M 1Lw, - 0" L RFRFENAR. B
EMX 151  HEFAL 2" = 1 ARME n R ELEAHR BRIK 2 & n oK FA2AR, FF I
T on 69 BRI m AR 2™ £ 1, KNHAR 2 & n KRR FAR.
151 (1) BRI w = e B n AR AMIR. 1 B n REASIIR, HAR AR
1.
(2) 2 RBAALIRANA 1, —1, H —1 R AJE K.
(3) BUCHEAIMRA 1, w=—-1+ @z Fow? = o, RFERARNE w,w?.
(4) 4 IRBNIARA 1, 10, HApARJFRARNA 0, —i. [ ]

n RA R AR EOCE o(n), EWHAER LR 4. X2 EH00 H i B H0R R 2L
Z— B 151 BATH o(1) =1, 0(2) = 1, 9(3) =2, p(4) = 2.
e (1-2) H, FRATRI A Fik e #ANF a0 N 4518,

L 151 nARRELMBROALRFTAE L4224 2+ 1 =0 894R, TFEP
W 4w+ 1=0.

?’Ei‘% 1.5.2 D=wl= —(wn_2—|—wn_3+..._|_w+1)'

1.6 EHIIEIRIR

ERE 2 =11 + iy K o2o = w0 +iye. FRATE X 21, 20 Z [AIHIBR K FE %
|21 — 22| = /(21 — 22)2 + (y1 — ¥2)2.
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FATEIRE L S AELR
max{|z1 — 2|, |y1 — y2|} < |21 — 22| < |21 — 22| + |y1 — w2l (1-3)
W {2,122, mEEUTY, 20 et EZEL
EX 161 R EEERHKe BAEN>O, EF%n> NHER
|z — 20| < e,
FATVFEAR {2,100, W 29 AR, FHITHE 20 = nh_)ngo 2.
W2y = xp +iy, (n=0,1,2,---), AW LI E IR 0 8] DAL S B TR 1.

AH

el 1.6.1 29 = lim 2, ¥ HMXY

ro = lim z,,
Yo = lim yy.
R (=) Ol 2 = lim Zp. HEN, MMERIESEE e, /F7E N > 0, 429 n > N B2
H |zn — 20| <e. H—PHAE ﬁ(l 3) AT HN

|xn —xo| <&, |yn — ol < e.

N

&

A 2o = lim z,, yo = lim y,.
(=) BM o = lim zn, yo = lim y,. XERELE e, F1£ N >0, fifFZn > N MG

€ €
|z, — x0] < 5’ [yn — yo| < 5

AL (1-3) 7TH, |2 — 20| < e. XHUHEH 20 = nlingo Zn- [ |

1.7 ¥ aEFm

1.71 ZBEs

Wz}, REHFS. MEMERIER M >0, FEEN >0, FEMn > NI, &
|2n| > M, TATHE X

00 = lim z,.
n—oo

oo FRAE I 7 & &, FATHK C := CU{oc} NI LA -F @

PIES Jim [, | = o0 B lim |y, | = oo H—HAL, B4 Jim_z, = oo. BSOS RSB AR A
FRAL. T IHES— M

Bl171 %z, =ne: . i hm 2p = 0o, {HAZM R 71151010\%”], nh—>nolo |y | IAAEALE. [ |

BORBETREHHOR, 5 FFN TR, W01l 0 5 i, i, LA
WEATA%X$THM%* 00 WE? 9 T I, FRATE S A TS £
B TN TR
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1.7.2 BRIRIRE
5 J8 =7 ] o ) B BR
5% = {(x1,29,23) € R | 23 4 23 + 22 = 1},
e mAeHE N = (0,0,1). JATR-FIHT 23 = 0 EEEFIH C. 5 Z, EViH LR K 2 =241y
A PVEE =4 A (2, y,0).
PAEFRA R BBk S22\ (N} B s AE il C B — xRk, BT~ A

e N HRAE— S RIB I 2, ZST RS AT ERF RS ME— 10 £, G0E @(2). IR LA 5
CIFSIR

3(2) 22 2y 2t +y?—1 z+z z—z |22 -1 (1.4)
z) = = . -
2+ + 122417 22 42 + 1 224+ 17 0224+ 1) " [2[2 + 1

AR, M (1-4) ATUAE B, SHEAT 2 K, ®(2) Al aeRdbilss N. IXFERA Tt A3 2 medft
d:C— S*\{N}, z==zx+iy— d(2).

ik, MERTT LR T N AMATE— 5 P = (21,22, 23), RATH AT LIEBSTLL NP, SRS [
S FME AN, ARAE U(P). ERAT LT T

I . X2
U(P) = . 1-5
( ) 1—:E3+Z1—$3 ( )

XA et
U:S%\ {N} —C, P—Y(P).
HEHWAE, U = Idg, PV = Idge (v}
FTHT B RS @ BRU BRAE SRR, AT UK O R E XY R B A A N B, BRI E
T(N) = oo. RILK, HATLLE X ®(c0) = N. XFE, BATHAG Y 78 IERALILY
»:C— 5% % v:5? —C
XU NL T4 AR S BRI A — — X L
IR 171 FEIKI {2,100, AT HEFM
(1) lim z, = oo,

n—~o0

(2) lim ®(z,) = N.

BRI BCRAT QT LR (B4R 1M )

171 () BXLREFEHEMHAZK, L (L) £ S? L2t N IR E, RZTAK.
(2) BiXC REAF®EWWESE, AR L O(C) £ S? L% N &EA, RZIFRA.
1.8 ML

R AT, FRATT G SR U 7 B ) b ) A R AR S dn s ] 1 (5 S AR e (ed% . 1
o f4E). BAMBA EREXFERIBT FUHE) T 21 78 =P i L.
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1.8.1 Rk HE

FIEMANY TR, 2 2, w KR BT E . B0 N AR

_ _ az +b
f(C—>(C, Zﬁw.—m,

XH a,bc,d B ENERZE, I HIHL ad — be # 0. XFERITWETFRAE 5 X & T 3% 8
Mébius % #e. 4551 Hh,

A 5 — LU IR ) 73 N AR e

BI181 (1) w= 2+ h (h RLTEMEE) HREN TS,
(2) w = ez (0 RLENILE) BIIEE 1.
(3) w=rz (r> 0% TR IESE) W& IEE K48

X =R R A LR — 5 s TR

w=kz+h,
UEAE k, h R4 L FATHE B xUE S 73 A AR bR AR A oL T $e. [
Bl 18.2  w= 138 X5 NEMAHARNE LR T . [

51 1.8.1  AEATH K&K AR A LS, LG H L2 5 X&ET .

WERR B RE A LA

_ — az+b
f:C—C, z—>w—cz+d.
G AR R o R AR 2 f .
f1:C—¢C, w—z= dw—b.
—cw +a

SR 182 XAREHRHLEEAN XABRT K

WERA BB R £(2) = 2L Jo g(2) = 2252
Flo(2)) = ag(z) +b  aldz+V)+b(z+d) (ad +bd)z+ (ab + bd')
)= cg(z)+d  cldz+V)+d(dz+d)  (ca +dc)z+ (cb +dd')

SIFE 1.83 Ty XAMTHRLZMMERE K THRG LS.

SER B f(2) = b # =0, 0 f RAIIAEE, LIRS, AU e £ 0. ILAT £ DL
FABMAAR ¥ 5 AR R A
_[cb—ad 1 a
(z) = < c > <cz+d> LS
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1.8.2 {REFM

Ml 1.7.1, S-F 1 BRI e (R R, BLZk) X RIERI EAE (FHMHE, i) A6l st N [
JA. AR 7R &V 1 N B AN B A 4 250, TIEE G2 E 7@ A oo MR .
PRI AT AT K 3 P 2 BB GE AR g™ 78 BT A R (1R, ST RAIX 73
5138 1.8.4 ¥ A E-F@ NAEATE B AR B ke T ARA 77 A2
A2Z+ Bz+ Bz+C =0, (1-6)

K2 ACERELIBP?-—AC > 0. 473, A=0S5BREZAFELLT L8R8 AA.
EIE 1.8.1 (IREBEM) HR&ETHELGHEF kAN R .
MERA H 913 1.8.3, FRATH FE N AR N S AR e s T RO AT, an SR AH A AR ke, &5
WAREARM. U175 8 AR e
HI5I 2 1.8.4, BATH w = L RARK (1-6) HHfG
Cw + Bw + Bw + A = 0.

Rt 1.8.4 BRI AN ik #E e T H 78 & ~F i v A [ . []

B 1.83 (1) KRIEE T [z — 1] = 1 fE RS FHE.
HATH w = 2 RNEHEE |w— 1| = |w]. WLTTH
(w—1)(w—1) = ww.
JEoT bR RIS

w—+w = 1.

(2) RELLHFE iz — iz = 1 FE A FHIE
¥w =2 RN A = 1. BH

ww + 1w — tw = 0,

41
w w

Bl Jw —i| = 1. [ ]

T T AT LIRSS N AR 8 — M RUA .
WL 181 ZF@EE |2 — 2| =r ARFLTH w=1 Fa4ip2

‘w - \z0|§0—7‘2 = ||zo\;—r2|’ &r # |20],
Re(zow) = L

25, %T‘:|Zo|.

A% Re(Zpz) = —c (c € R) ERFELHTIEZ

|w—|—%‘ = |22, Fc #£0,
Re(zow) =0, Fc=0.
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1.8.3 {R3TEetE
FEB 78 510 N B DU AR 2 21, 20, 23, 24 (RFEUTICFTE ). FRATE LR bk

Z4 — 21 23 — 21
= ) -
(21, 22, 23, 24) <Z4_z2>/<23—22> o

IR 2 PO R ITIE R, AZLEE AT BARIE. LEa 24 = oo Y,

(21, 22,23, 24) = 1/ <Z3 —z1> _ <z3 —z2> .
zZ3 — 29 23 — 21
1 1 25 — 2
(21,29,23,24) 1= / _ ‘
Z4_z2 Z3—Z2 Z4—Z2

EIE 182 (R3CEEME) 2 XAMERERILTRE, B f(2) = ZL R w = f(z)
(Z = 1727374) ;ﬁ—

NN 21 = oo I,

(w1, w2, w3, ws) = (21, 22, 23, 24).

WERR H1 9B 1.8.3, FATA R B RAR AR N S AR HE R AT, i RO AR AR e, 45
WREAN. UFBRREE . BA w =1 AKX (1-7) 17

1 _ 1 1 _ 1

z z P2 z
(w17w27w37w4) = 14 11 / f 11 .

2z 25 22

R EEEEEI (21, 20, 23, 24). u

Bl 1.8.4 R RLHAH w = f(2) 13 £(0) =00, F(1) =1, f(1+i) =1 — L.
HARAS o, TRAT4

1 2 .
(00,175—5,7.1)) :(0,1,1—1—2,2).
It B RIS
1 1 z—0 1+:-0
5/ (=) - 0/ ()
BPAIS w =1 [ ]

1.8.4 fRiBFRM
PAVE IR — T4 & X 3.

EX 181 H-Fd@ C LR 9 RIGHTIATH T4 EE:
(1) (FF44) 3 9 FAEAT & 2, T ARI AT H B Shy DB, #FZAERL5F 2 M,
(2) (GEiltE) 3 2 PAEATE 2,2/, RAVERT AREEH 2,2 9K, EFZHEXTLEALT 2 1.

DX A5k R 20 R BA a5 A BR A e 4, X AN ™A ST AR A0 05 e 4
FHRGE R HURITE L FATER, XIS AEIRRZE T8, A5 ok sl B, A 122N
FERLFAE R N IETT 1. X8R Had B i) I B0 5 AR 1] 3%

NI LRIRER AR DX
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5 1.85 (1) EFFi
H :={z € C|Imz > 0}.
ERLAHE M R = {2 | Imz = 0} (BHFELFFIER), KT HANMNESRH.
(2) B 2o 9GO FF A
B(zp,7) :={2€C| |z — 20| < r}.

BRAFARE C = {2 | |2 — 20| = r}, FIEJ7 R AR5 .
(3) A oo IEl LI [ 4
B(oo,R) :={2€ C| |z| > R}.

BTSSR C = {2 | |2| = R}, HIET7 R AR &5 .
(4) A 2o AL YR A
H(zp,m,R) :={2€C|r <|z— 2| <R}

ERIARAERE, —F2/lHCL = {2 | |z — 20| = r}, MR E T HAER; 5—% 2@ M
Cy = {z | |z — 20| = R}, LAIBINEFT7 (R 4 1E 7). [ |

EIE 1.8.3 (fRIAFRM) K2 RRBK, w=f(2) O XERT®R NLAf(2) LRAES, €
WA REA D AT f TR, B2miE.

B 1.8.6 KLV o2 78IS T R XK.
S WA T RS, DN B SRR T, 30 T IR 2 Se . Hh ORI SRS, AR XS 5
WS, HI7 R M AT R/, DA% a0 F g M RUE, B IX 80 R 11 [

1.8.5 RXTFRME
B C REEBEEL, 21, 20 BP0V W AL

EMX 1.8.2 4R 21,20, C HRAATF EMHZ—, RAVHAR 21, 20 X T C 3R
(1) C RAK, 21,20 X T C 38 F &L T a4k
(2) C R |z — 20| =7, 21,20 R (21 — 20) (22 — 20) =12 BT, 20,21, 20 ALK, HE
|21 — 20| - |22 — 20| = 72, HFAVH, B 2 = 20 B, BRAVAZHARE 20 =

FIR 184 (IRXIFRM) S RABABTREEMARRE. RTZ, £ 2.0 ATV ALTE
M E B O Ak, AR f(21), flza) 2 TFHREE £(O) L.

IERR FRATT R FR I S I AR e AR PP B AT 3 B 28 PR — R 0, LA 1 TR 25 AT SR AL HE
. W C R |2 — 20| =7, H |20] #r. HHER 1.8.1, BHliZk f(C) TR

20 r

w — = .
‘ |20 = 2] [lz0f* — 2|

NUEW] SRR AT DRI R, AT IR 7 LI R e SCERIS IR 455

1 r 2
- (I 1-8
<z1 |z0|2—7"2> <z |zo|2—r2> <|zo|2—r2>’ (1-8)




FE BHSY RR T

XH 2,20 KT CRMFRAL, BRI (21 — 20) (22 — 20) = r?, RIFZAWAR YT

|20]* =17 = 2120 + 2220 — 2152 (1-9)

X (1-8) L% T
1 1
27 (202 —r2)2

A (1-9), EREE—P Ry
1 1 1

. (’20’2 _ 7«2)2 . (222’0 - 2122)(2120 — 2’122) = W . (ZO _ Zl)(ZO _ 22)

2_ 2021) (‘20’2 —r?— 2’052) .

(lz0f* = r

2122

R B 55 T (1-8) BIAIA. [

5 1.8.7  RHORLHE w = f(2) WL £(0) =1, f(i) = 2i, JFEF L Fiymer -2
T
RPN, VEE R — A O T SR AR, R B AR AR LN f(—i) 5
f(i) = 20 WRTSLHISFR, WM f(—i) = —2i. #E— PRI LEIE RT3
(1,20, —2i,w) = (0,4, —1, 2).

1.8.6 RNA:XiEETH

A 73 Rk AR e, FATAT PR — AN XIBAR 2 5 — A DO, X FER R By 2. — I
LRI LR IEAR R, SRR X, 38— SRR 45 R XK, SR AT RE A 7 sk PEAR L.

5 1.8.8  HAIFFIEL B(0,1) = {w € C | |w| < 1} 7EIEA e T IR X A 1528 Ay #AL ]
RPN
B(o,1) ={z€C||z| > 1}.

Sk, B[R A R AN LE S T AR e N O 1 BRI A P . Xl P A AR B R I SR S T — 1A 1)
AR []

B 189 ¥ f(2) = &%, X 2 diidFt sk
Ci:lzl =1, Cy:Re((1—1i)z) =1

FrE. KGR £(2) RBHIL [(C1), f(Cy).

FAI AR AR 4
w+ 1
T w1 (1-10)
H5 (1-10) FON Oy 19778 |2 = 1, 048w+ 1] = | — iw + 1|. FiLTHIE, 4

ww+w+w+1=ww—iw+iw+ 1,

B Re((1 + i)w) = 0, KB £(Cy) ML BT £(Cy) M2 Re(w) = 0.
EARTRATIAE HIE TR X IR A, (HIR IR AR R 58 20 2 2 WA X33 A LA 7p9% ] CAR 2

E.
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f(c2) [
c1 f(C1)

—r—

Cc2

Jridi—: BATTLAI 2 vh— 5 2, T4 f(z0) WIEFEARIX IR, 5 2 A5 1% 5 0 K st A Al
FRELI. bt 29 = 3+ 30 4 f(z0) = 2 + T 3XmiHsE TRIX A E.

T B R R AR X IR R R TE A, BRI R T R L S E L B
1E Oy RRAIE =M 1,70 B £(C) 2BJELE X = AM1E, BI0,eT 00, XHHIE T £(C1)
HIE M. R E f(Co) WIRE ). [ ]

il 1.8.10 % f(2) =1, XH 2 il il
Cy: |zl =1, Cy:Imz=0

C1

T . FHZRABLT AT 3K AR X 42k
f(2)={z€C||z| >1 HImz < 0}.

HARGGUE B 45 130 [

B 1.8.11  SRETAMIRLIERH: f(2) = S 5 R i o2 558384 b1,

A LTS, ORI T LA AR ST, f RSB AR Dy S, BDX V2 € R, BF
f(z) € R XK, BHARSCHAETT AN a, b, ¢, d B925L

BE—2, N T ORIE BT TR BT T, FRATATHCZ AT — A, A AR VR N2
H LR 2 = 0, A4 f(i) € 2, BP

0<Imaz—|—b ad — be

di+d E+d¥

TRE ad — be > 0.
SOk, WA ISIEFTA R a,b, e, d € R X ad — be > 0 I REE A H s 2 Wiy 7. A

B 1812  SKRETAM LR f(z) = =0 fH4 1210 o2 48 5L T B 4
B(0,1).

IO SR B, SEEWON AL . HeF 2, V2 € R, 8 |f(2)| = 1. BAMEK 20 € o2 W
/B f(z0) = 0. HERXIFRYE, f(20) = oo IXELHEH

fo)=k =2 kec.
Z— 20
HRTEHE TN [£(0)] = 1, ARN EAT15 |k| = 1, MOATSH k = €.
SO RATIGAE, 2 f(2) = e - =2, Imzo > 0, MK 2 Wl B(0,1). [ |
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B 1.8.13  KPTAH M5 SRR IEAE S f(2) = B8 (EA3 5000 TF AL B(0, 1) Wy BRI [
.

20 € B(0,1) WAL f(z0) = 0. BLI, 29 56T AL AR FR AN £, BHOR XS FR P43
f(£) = oo, it

Z— 20

flz)=k- T k e C.
F—Ji, f(0) = kzo 55 f(o0) = £ KT HALFAXFER, Fred (k]2 =1, BI k = €.
SO RTTIAE, #5 f(2) = € - 2320, [z9| < 1, WKL FIREW N ] . ]

1814 SRETATH4 AP f(2) = 2220 (R AR B0, 1) WA & IR 4%
I4M8 B(oo, 1).

e VAW EIEE:
o Z'G' Z— 20
f(z)—e 202_1, ’Zo‘ > 1.
2%, AT AT LA ) 1.8.8 Alfe 1.8.13 EL 154 []
KEI

0+ S0 A AR,
11 BiE F RO AR ORI R IR, AR S B,
SE 12 %= (L) edssck R, MR CE (—r,m] AE A,

S 1.3 ARAK (1-1), BT ESF X
(a® +b*)(c* + d?) = (ac — bd)? + (ad + be)?.
S 14 Hw=c5 ADRARELER A=w+uwt p=w?+ud
(1) W A+ = u=—1, FEH A
(2) #—F A L@ et H il o 69 BARMA.
(3) K cos 2 a9k X & ik X
(4%) RAR ALk, Kl 17 R AR B A ARRY AR

SRR 1.5 BEX (1-4), (1-5).

SR 1.6 EEHA 1.7.1.
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B_E EBEERBSWRASN

RBHCEED IR, BAVERHE TR LY FTER T HI AN 2 )5, 1R B R R 2t
—IPIRANR I B AR B AR 7 2. XA AR S ) A5

2.1 BEERY

B9 CCRATE (LMKE), RIHOWS [ : 2 — CHIE 2 LIS L L, HiLlk
w= f(2),Vz € 2.

WSRMAERT 2 € 2, BB IMBER w = f(=) W FiiE, RATHLBE £ A2 HALE 5 BB
VAEZI L8

2.1.1 #IFRERY
T A6 e 2 L AT 2 AL BR B

Bl2.11 (1) WSS w = c (c REAENHE), & LHRRENLTH C.
(2) WEREL w = 2" (n RIEBEED), & o C.
(3) BAAEH

W=ap" +an 12"+ +a1z4+ay, a; €C,

HoE g & C
(4) w =2 (n RIEEH), & U C - {0).
(5) HEHHK w= L2 XE f(2),9(z) BREZHRBEL 58 RENEAR o2 54 17 2104 F R B2

9(2)
_— m

5 2.1.2 (1) #&H %K
w=e”:=e" ¥ = e(cosy + isiny),
XH 2 =2 +dy. BE T RERBEANEFH C. Rk, WE XATLUEE] e*| = efez) JF Hal i

5 ff arg e* = Imz.
(2) = A k5
1

sinz = (e — e %)

w— {cosz = %(eiz +e7%),
2i

PLM w = tan z := 32 fl w = cot z := 52 H=MEREAE X, BONER N TFAR

e := cosz 4+ isinz,
e~ ;= cos z — isin 2.
A 2 S, BRI R A 3
A FUABI T, FATH 2 = i, W sini = L(e™! —¢) = i(e —eV). n
5 2.1.3 (1) HHEREL w = 2.
(2) BKBRE w = |22 = 2z, BUUEH w =Rez = (2 + 2), L w=1Imz = (2 — 2). [ |
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2.1.2 ¥IFBERHY
PTAIZE— L ZE R BB T
MEA R w = Argz. #HUE FEIEM arg 2, A4

5 2.1.4
Argz = arg z + 2kw, k€ Z.
XA 2 € C — {0}, EHA TR 2 AN HUE. [ ]
5] 215  n-kARE |
w=/z= 1% ]2\-6%.

CRAHEE z = w" BIREE. XN TAER 2, R AR A T, ﬁﬁiw =z RkRTwlBEn
MR B2, n-URRE w = 2+ 18 n NUE. BUE X8 M arg 2 J5, 1% n AMES R

w:\/g \/|7 (argz+2k7r k=0,1,--- ,n—1.

BHWAE, BT 2 = 05b, X n NBUEPITANE.
R, B 2 =1, W)
C/I: 1,&),"' 7wn_17
K w=e"n S n AR BRI
= zn. |

ALk, P13 AT BhsE SAGHON 70 B R A w

B 2.1.6 KK
w=Inz:=In|z| +iArgz, =z #0.

WHUE EIR A arg z, N
ke Z.

w = Inz :=1In|z| +i(argz + 2km),

DAL s o H R BB A o 95 MU, i 2 = 1, W nl = 2kmi; WLz = —1, W In(-1) =
(2k + V)i (k € Z). -
5 217 XF B
w= 2% = ealnz — ea(ln|z|+iArgz)’

XH o REEEH. W o SBE, XA I EREL, RS AR R o=
T n-AR BRI, X — MR o SRV, 1ZERECE TR 2 AN BUE.
FEUni o = 2 = 4, TATEH

it = ezlnz —

ei(n fil+5 +2kmi) _ e—2k7r—g’ kc 7.

51218 R=EMEH

1
w = arcsinz := = In (iz+ 1— 22) .
i

LM w = arccos z 1= 5 — arcsin z.
EFRATIRE — N Nl e = A e B R E X B %6, JATH

1 w —tw
z=sinw=—(" —e .
5 ( )

_17-
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B 5 RI1S
(e™)? = 2iz-e™ —1=0.
FEREFY w =0, 2 =sinw = 0. %F_E2ZF A =007 R SRR 2 20000 HE 1
e =iz 41— 22,

XERATER 1 = 1. FEEIE w = arcsin 2z BIFRIE . [ |

2.1.3 EERH

Wf:2— CRXIE 2 LR ERE

EX 211 WHz€ 2, REIIR A= lim f(z) A1E, JRABXHTAT ¢ > 0, #BAFLE 6 > 0, fi
2|z — 20| <o, A |f(z) — Al <e.

f(2) 1E 2 = 2o WIELL IR AEAENRBR lim f(2) = f(z0) MR w = f(z) 7EX LA BT EE
g A E R 2 L#Eg R

Wz=z+iy,w=u+iv. B w= f(z) TLLE RN

w = u(z,y) +iv(z,y),

B w, v #8R z,y BISE - JCRREL

FAhdn i 1.6.1 FIhie, BATA

S 211 &z =a0+iye FHw=f)Ez=20RELE THMEE _THHK

w=u(z,y), v =v(r,y) FE (v0,y0) REL.

55 2.1.1 WG T AR S R A, AT TR

2.2 FRHTEHE
Wf:92—CrRXIER FRBERE, 2 € 2.
2.2.1 AISERBUSHEATERE
EX 221 (1) R A LM
f(z) = f(20)

lim —————=
z—z20 2 — 2

BV w = f(2) £ 2 = 20 T F (TH), FHFZRRARAE f(2) £ 2 = 20 K89 F 2, Tl
Fl(20) R Llomey (e RBIAEREE w, TEH 2| _ ).

(2) 42 R w = f(2) £ 20 B FEADARIR B(zg,e) MWAK T F, AL [ £ 20 M. S0 R
f AR 9 Lag EARBEAT, AR [ 2 9 LT HH.

BAVE T 2B 2, WA Z AT Rk R TR 2. X BGIAE—AE5E R U, RIS
T 4.

TIE 221 MBATHRKEAEEN FH.
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T, X B, R 2 H T EER AU A S BA —E R RIEAE Rl S8, £21E
b SECEAEAE.
HAS R SR T S5 HCE AT SRR T e A — B FRATTX LA S LA B,
Bl 221 (1) w=z" & C LIFITRE, SR X =nn
2w = e* & C LIMEITERE, FRE 2 =2
(3) w = cosz LA w = sinz & C LM EREL, FRRE N

(cosz) = —sinz, (sinz) = cosz.
AR A U DLE N = A s B E S (1] 2.1.2) 155, [
1222 w=z BRLAESERLAATTRL, BIXHEN 20 € C, AMEERIR
. Z— 2
lim

2=z 2 — 20

EARERRRE, A M B, SR IE AL AL TESH AL AR AN W R R B0 PR IR M Y. 3t A T
()12 e et A2 R e 2 8 T SR ARk [

222 H-REXH

WS H e T LA B, MR
lim f(z) — f(z0)
Z—2o Z— 20
5 z&amF 2 W00k, X 5Ehr B — NS W2 B 5. LEIRATT R 25 4 A R e T 52 pR
BHsRT. AR E RS, DR ) T AR B s i 7 1a) RO TR 2 B R A A R, AT E 4 S 2L
R SEPFARIR. R 2456 SERZER, RECHA S5
EFEERBETTUHFELRBM RS, K=o +iy, f(2) = ulz,y) +iv(z,y), 20 =
xo +iyo € 2. NHEPRE, TAlD
Az =z — zg = Az + iAy, Af = f(z) — f(z0) = Au+iAv.

B8 f'(z0) FE7E. BATE AL 2 W B EITFRIAT 20, B Az = 0. SHH

f(z0) = limﬁ— lim Au+iAU——i lim&—l— lim g——i@ @
0T AiS0 Az Ay—0 1Ay A0 Ay Ay—0 Ay Oylewe)  OYl(owo)
[FIREHD, ik 2 IR KT A T 2, B Ay = 0, NITTA
Af Au 4+ iAv Ay Av  Ou ov
/ o . =2 . — . f—— . . - _ =" e
fz0) = Al,lznlo Az Alslgo Az Alslgo Az * ZAlglgnio Az 0z (zo,y0) "oz (o.0)

FLE A X, BT 2P (AT &5 % &1

ou| = &)
0z | (xo,y0) Oy | (@o,y0)’
oul " on]
Oy | (z0,y0) Oz | (x0,y0)"

B fRigiien s, BATAHEEAHEN €.
E

222  fl(x) AELERY
(1) f(2) £ 2 = 2o KL RATE-H & K44,
(2) U(ﬂ?,y) #m ,U($7y) '&"“5‘ (x())y(]) AL T4
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EEA R A ] S — A3, (HELZ e R, nItEZE T S TR 2. Limss
WHEFRRANT, ERRE ] S5 SR 3 — e R BT AR EL 515 2, Al 75 5 A
Al i I

WL 221 FHw=fo) ERB T RB, SERY uo AP LHTHEK LE D
ik A2 % S

{ u . Qv
or — 0Oy’
Ou . _Ov
oy —  Oz°
A 221 FIVE-ERSFMAEM AL E N FEREENH, BrhERZMRER, R
BRI B PITBILSARE, HSEhr BEATH & oy 2 s R s 7 T A [

5l 223 & z=x+iy, f=u+iv. TATKREUE—LEMRHT R EL A PE-22 2 2% 1F.

(1) w = 2% 7& C FNTeR %L WA u =22 — 92, v = 22y,
{ du _ 9,
ox oy’

ou __ _

(2) w = e*, I u=e%cosy, v=e"siny,

ol ol

{ o5 = €'cosy= g
ou __ T o _ _0Ov
5y — —€'siny = —go.

(3) w= % & C — {0} EHIMENT R EL, I u = ﬁiﬂﬁ’ v = _#yz,

Qu _ _yrmz? v
ox — (x24y?)? — 0Oy’ [
Qu _ _—2xy  _ _Ov
oy — (x24y?)? Oz

B12.24 (1) BETCA w = 2 AR AR BER u = o, 0 = —y EARHSE ATIER 2, (AR

E*E] @ﬁl‘xﬂi’f . /E‘\'TZIS |:| Z,
e} e}
ou __ o
_61; 0 ~

(2) w = /|zyl, I w = /|zy|, v = 0. FEHREIL, 1 (0,0) &
Ou Ou Ov  Ov

8z Oy oz Oy
H u 7E (0,0) AR Bl w = /|zy| TEAEREAE 2 = 0 AT [ ]
Hit 222 R THIK u,v EER I NHAATH-HE L4 FLCNER W hT

"5’(7 }JF /:
9%u O%u
{ ] _|_ = 0’

o) 0?2
W—I—a—gﬁ =0.

%.

AN EAIFEIE A = 8‘9—; + 88—;2, ERREEEEM T, WERRA
Au=0
A1 TGS ] R R BURRAE A Ay 2. HEVS 2.2.2 BL2 UL, MRATT BRI SIS0 R S AR A2 R AN R 2, O H
WA PE-BE 2 KA. — AN AR R, RS E — DN, 2 SAEE S — NIRRT R AL v,
13 f(2) = u +iv RMEITERE? FHIXFER o AAERIE, FATHUE v & o SR A5 2.
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223 KAMSEAHXAR
HRXI 2 ER R KL (AEERATH)
f(2) =u(z,y) +iv(z,y), z=x+iy € .

FAMRBE w, v —FTH. BAR f(2) TEAE L ©,y B e RAE KL

=] 1.1.1, FRATA
2+ z z—Z

B f(2) TER 2,z B o R R
z2+zZ 22—z . z2+zZ 22—z
f(z)_“< 2 % >+“’< 2 9 >
BRAEFRA 175 St Bk f SRIBa e o 98 A L. R AR RIA N, AT
of _ 0fdx | Of 0y
0z = Ox 0z Oy 0z
{ of _ 0fox | Of Oy
0z — 0x 0z ' Oyoz
H= (2-1), FATH
Or _or 1y dy 1
0z 0z 2 0z 0z 2
RN R F A, BIE
=1 (5 -
z x y )
(2-2)
o) 0 .0
53 (%+i%h).
AT LRk i 8 9L, OF, B
o) 0 o)
{%: %+
o) 0 o)
g=i(¥-%)
R, X AR SR O AR TR THIBE A S 3 L, SR A T R bR RO 7T S .
771,
Of _Qu 0v 0] Ou v,
dr Oxr  Ox’ dy Oy Oy
HEMRAI (2-2), BT
14) u v 3 v u
=g (i) +i(2-2). v
14) u v 3 v u
Y-i(2-%)+i(B+5)

Rl 221 ATEE4HHEIEN:

v R RATE- R & 8 TR

MERR (1) AT (4) AR AR, Xk B TR FECAE M E L. (2) f1 (3) MMMk A
T 2.2.2. (1) A1 (2) %M MR E 20 (2-3). [ |
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5 2.2.5 ¥ f(2) = ax® + by? + 2cayi, XH 2 = 2 + iy, a,b,c € R.

(1) Felseskp s s 9L, 5L, MM (2-2), 119
of of
Dz 0z

PERBEA B AT PAF (2-1) 268t f(2) BA

f@):a<Z;{Y+w<z;%Y+2a<Z;Z><Z;Z>.

= (a+c)z + (¢ — b)yi, = (a —c)z+ (c+b)yi

SRJE SRt 5.
(2) 3R f(2) BITIOFE > LB, B 2.2.1, f(2) NTIOFE B4 1E R
0= gf (a —c)x + (c+ b)yi,
Bla=c=—b, LK f(2) = az?. 55— 2 EHEH R -2 2 25 RIGE. ]

2.2.4 FESNEMTHRPENA
W’ f(z) = b R (ad — be # 0). BRI SR

;o ad—bc
Fz) = (cz +d)?

AIFAEAG f S f(2) = k- 222, WA

z—2z2)

q%‘%”ﬂﬁ, ﬁﬂﬂX zZ =2z, Ijlu f/(Zl) = P

il 2.2.6  RHPXLEMELHR w = f(2), ¥ LT 2 WONRALRESR B(0,1), HH () =
arg f'(i) = 5.

B 1.8.12 K56 £(i) = 0, W51 f(2) P52

o=t
Rk (i) = & = /03— P& arg /(i) = — 3 0 = 0.
g bEWrA, f(2) = [ |
23 B
L FRAT ] i85 2 43 B R sE AR \
|t

EH =R AR o, TR f(2), RPIXTE [a,b]. FATE AR D XA [a, 0] A
¢l

a=x9<x1 < < Tp_1<xTp =0,

992
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BB X TR ) BN R BE (-1, ), FFAEHAPIEE— 5 omy,. SRR BATH BL I ARER %€ S 7 3R
b n
/ flx)dx = H%iﬁlloz flm)(x; —xi—1),
a i=1

x1 x2 x3 x4

2.3.1 EFRTHENX

DAERATEA X — g g LERr. FATHELZE ¢ BHNERE 2, LR f(x) BN
HREL f(2), UK [a, b] EH N E T ERIZSH0h £
C:z(t) =) +iy(t), tela,b].
FATE HI 2L C HITE [M): M il A = z(a) A ER A 2(b) = 0 4501, JRATWAE C LA 551
A:ZO7217"' y Zn—152n :B7

z3

A=2(a) B=2(b)
I C 43 &N NIRE, 2 12, FEAE AR R 5 my. SRIGTRATH L IRBR & LT f(2) HIEAR
2

Ydz == 1 1),
/f z HT1|I|I—1’0§ Fmi)(z — zi—1)
1> T = s
XH |7 112?5%\22 Zi—1]

A 231 (1) JATH - Fox C W), Bl S B H R B0 Al A 2k, JATTHE

/C f(z)dz = —/Cf(z)dz

(2) CH MEIRIE: FEmd, i A= B, FHIEAS A HIE L.

D3

A=B

Simple closed curve  Simple closed curve  Non-simple closed cun

FRATHL 5 15 B DAY 2 (0 T I 073 1 e 1) DA e s a7 I, AT 2 RN fil 2 P it 4G A
[A.
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(3) B C = Oy + Cy REFAML Cy, Cy EBAAATI, RAHAE
/ﬂmh:/f@w+ F(2)de.
C Cy Cy

(4) SRV 2 L b

lé@f+&ﬁh=alj@ﬂz+@ém@w

XH o,B8€C. [ |

2.3.2 ERSHTE
SH0 0 M g sERU SR, B T DUE AR B B ok TR W C RS EUTE
z(t) = z(t) +iy(t), tE€ a,b

SE X HRZR, IE H e BB BRI 2(t), y(t) 2 t FIRBOGH R
3|38 2.3.1 (TEERAR)

b
/f@w:/fMMw%W. (2-4)
231 3K [, Ldz (n RIERE), BEC: |z =r.
Tl ¢ 28tk
z=re, 9e|0,27].
A2 B A

1 2w (Tew)/ 2w 1 Z‘eie i 2w i(1-n)0
/Cz_ndz _/0 (,r.eiG)n -df _/0 pn—1 ) eind df = pn—1 /0 € de.

W n > 1, PB4

MW OBEE 2RI, XS RS IR AR r oo, b, ROFIRMBRILG. FA TR
A J5 T 25 HY A RE. [

232 B f(z) =Re(2?), AN &ML C KB [, f(2)dz
(1) C: 2(t) =t +it (t €[0,1]). VI 22 = it?, ¥ f(2) =0, Vz € C. Wik [, f(z)dz = 0.
(2) C=C1+ Oy, X H 4 M0 R H"]E%, (s M B+ I EZ.
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WAVEIE ¢ ERY. CL S8R 2(t) = ti, t € [0,1]. MR ESEHRAXS

1 1 .
_ I NN ST 2., v
f(z)dz—/o( 2Y . (1) dt = z/o Pt =L
Kb, Cy ZHAMN 2(t) =t +1i, t € [0,1], ﬁdl]ﬁfc dz-—% ZEE AN fC 2)dz =

3 3
(3) C = Ci+Co, WHC RMOBITMES, Co RM1E 1+ i B L& KL E
Jo F(2)dz = L+ 2 BRIE B2 SR, n

SR AT LIRSS 9 S ek B0 55 —REAR M THE. A
f(z)dz = (u +iv)(dz + idy) = (udx — vdy) + i(vdx + udy),

It EA
/Cf(z)dz = /Cudzn —vdy + Z/ vdx + udy. (2-5)

C
WK C MSETTHE 2 = 2(t) = o(t) +iy(t) (a <t < b) FRN(2-5), WH
Joudz —vdy = [7 (u(x(t), y(£)2' () — v(x(t), y(t))y' (1)) dt,
Jovdz +udy = [7 (v(@(t), y()a' (t) + u(@(t), y(t)y' (t)) dt.
ZEa A\ (2-5) A (2-6), FATHA R E B AT (2-4).
2.3.3 AR ER

TERC A, B E A B AR AT B 22 A5, BN f () AR B F () W2
(1) F'(2) = (),

@) J* f()dz = F(b) - Fla).

— MR EREI IR, IR AR s e 1 A R AR - SR AT 8 26 SR AR AR
FAERWE? ALFAVRAMT— T, K w = f(2) R MELLRE, Lk C Nin ki o A 2
w0 2k ATEIER D [ f(2)dz. BT B IR R E F(2) 15
<1> F() = 1(2)

2) [o f(z)dz = F(b) — F(a).

4}14: (1) LW F(z) ZAEMT, DI dE 3 2.2.1 TA1 f(2) RN REL %00 (2) S XG4 H
2R3 A a, b A 0%, T2 BR AR IR0 0%, FATAGER S — %2 C7, B a N,
PLb MR, FHER C, O A HAhSE mi. A AT

/C f(2)dz = F(b) — F(a) = /C Sz

B0, PATHEIE ¢ B O ddani 2.3.1 A B, JdATTA

/C+ z)dz—/f dz—/f

BIER C 4 O~ &40 s ph 28,
b
O
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I IRATE 2, iR f(2) AR K IR A, AAEAMERZ RN, 10 ELAEAE ] i 2 P
2k LM #ONE. FH b, RIS BT SR BR HOX A, IR S5 R AT oR Bt .
A, BATETT MR ik C 2 T — AT 2e: 2B 4.

EX 231 ABEXK
C=Co+Cf +-+C;
AW —EETARLAE LA H & Co, O, ,Cp MR (CF FTAR L6 R m) i 4%). iX 2 7] 2 1] iy
Lk R AT &1
(1) Cy,--+ ,Cp 38T Co B9A 3,
(2) Ch,--- ,C, BAELRAA. A1, C BR—NAREE 2 B34 C AEGAR.

@

Contour Non-contour

A0 R R R 2R ANy — 2% BT B AT 2 Co MR, BRATTAIEULE P el 0 DX sl 3 5@ 10, Bt 2 30 Co 19
A IS X 338 R T 8 A TR R

EI 231 (ABRSEE) %2 WAAKCBRWER, f(2) & 2 LT R, # 1
BRI =9+ C &g WA

f(z)dz=0.
C

WERR AT A FIERRIGTY, ZRFRE f(2) BE 2 RiEgk R (2-5),

/fzdz:/udx—vdy+i/vda:+udy.
c c c

HiF C RREL, FATHUME RS AR A

f() udr — vdy = ffg ( 8:0 — —) dxdy,
Jovdz +udy = ff9< u ay) dxdy.
B0, mTE-EE R, AR T REHER [ f(2)dz = 0. [ |

SEATEIC 2.3.1, BATE

HiL 231 KO =0Cy+Cr + +C‘x%2514¥« 9 AW CHRAMRRK, f(2) £ 9 LY
fRAT RS, HEAAMR P =9+ C Liks A

/f dz—/f )dz + - /f(z)dz

Hit 232 K2 REEBE, f(2) £ D LR, IRLAGLERIHK F(2), 1217

(1) F'(2) = £(2),
(2) (R A A K) Z

/ f(2)dz = F(z) — F(z1),
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FREAGRY HHZEBRAKX.

R R 2 € 9. RATE X
F(z) = / F(&)de.

HRT PU AR 9 5 R DA LRI T (0 018, BRI B AT B AR I I, R AT ok, DT e
PR, TN 56 B 45 1 5T K. [

233 B CRER M ir MELE, KD [, sin zdz.
—MINERALIRE R B R AR BEERRS . HURBANEZLE] sin 2 2 C _ERIMENT R EL,
4 EARBY BARE R EARTER. R AR 2.3.2 IR BORA R 25 A 5,

i 1
/ sin zdz = (— cos z) . =cos0 —cosim =1— 3 (e"+e ™).
C

B 234 WERXIE 9 AR RIEBE, AR [ f2)dz EAEMBY BARIERE K. &
SRIRATHBEE SO R R A, HX AR R BOE R 2 E R R f(z) = 1 & AERKF

H0,1,3) ={z€C|1<|z| <3} I BUEHCL:2=2¢%0¢c[0,n] XCy:2z=2e""0c
[0, 7).

H1 B A TH R AT S
f(z)dz = im, f(2)dz = —im
Cl CQ

C = C+Cy ZEHBMML, [, f(2)dz = 2mi. WRBMA Iz ERNIMERE Ba
Inz =[] %dg HE R AN B H o R ME— TS, 24 2 20 IR O, Co A1 7ER] —1 I, In 2 MBS B
FH2ZE 2mi. [ ]

2.3.4 HABRSIAR

w2 MR C BRI, f(z) £ 2 LRENTREL, I BAEMR 2 = 9+ C _BiES:. 7|
FIRT PG R 73 e B, 3RAT ) BA B M 2 3K

EIE 2.3.2 (MAEBESAR) K22, HRARMNA

f(Zo)“'QE— 1z)

= — dz.
21t Jo z — 2o
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IERR 3R E

Ce:l|z—2 =e.

ERE O = 0+ 07 REML, 3 H L2 0 FHE XA, /IR EESE, il
2.3.1 A&l
(), _ [ f&)
CZ— 20 c.z2—2
A C. AT BESHIBR 2 = 2+ e (0 < 0 < 27), FTUMRN B3R A DR, IR A R
A

2 10 2m
e e e R )
0

cZ— 2 0 get?
FEEE EXELYE e Took, Fr APl BUR R RIS
y Z_(—Z;Odz = ilim 0% f(z0 +ee?)do = i/o% f(z0)dz = 2mif(2).
Xk SE R T ER. .

232 (1) PGB AR T IBEEETE 9 — {=0) F RN REL, EBRTE 2 %5 L.
T O ALt 2, BTUMBUSERAT 2 LI,
(2) WP A RAT LIRS R C E BB 3, (L A2 1040 LR .0 2o 106 BB T 5,
L ¢ F BRI
(3) WL £(2) = (= — 20)g(z) ARNRTFERIS AR, MISAHTPIR 2, X g(2) RARHTERSEL. m

1235 B C:lz— 2| =r. XUTH [(), KB [, LEdz
(1) ¥ f(2) = 1. EIRTPERLT ARSI [, 2odz = 2ri,

(2) W f(z) = 2" MR [ Zi—;)dz = 2mi - 2. [ |

236 XTLLNEHIZ C, KB [, z++1dz-

BANERER), g BRTTE 2 = i 5b, oAt R BHDRARITIY.
(1) C: |z +i| = 1. BEW e 78 C B XA MAE 2 = —i B8 . BTiafRs A, #A471

1
/ 21 dz:/ <Z_Z,>dz:2m'<#>
c &z +1 c Z+1 z—1

AT AT BLG R SR A
/ 21 dz:l, 1,— 1, dz:l, 1,dz—i. 1.dz
cz+1 2t Jo\z—1 z41 2t Joz—1 2t Joz+1i
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PR L C T X B AR, M TR A [, Lde = 0. 57T, X AT
AR [, Ldz = 20, A LR BRI

(2) Ot |2 —i = 1. Wit L 76 C BRI BR P BRI = = i B X, Heh
| () |
/ 5 dz:/ dz—2m< ) =
cz+1 c Z—1 Z+1) le=i
(3) O« || = 3. BN = = i J97E © HREIK 0. FAVH 60 o b 2
L1 a1
C13’2—1’=§7 Cg:\z+z\:§.

C+Cy + Cy FUBIIKIRA, Sy AT, FittdfEd 2.3.1 1

1 1 1
dz = d dz.
/Cz2+1z /0122+1z+/0222+1z

FAL (1)(2) WHREITS [, 2+1d2—0
W 21,22 € C H 2y # 20. FZIEMEZ C 1 |2| = R (R > max{|z1], |22]}). MK

EERERRL O =

5] 2.3.7

éj\
1 1)
omi Jo G )

5 EBIZRL, BRAOTBEANEAE Cp 1 |2 — 2] = ¢ (k=1,2), XH e /. BFIHA
f(z) f(z)
1 f(Z) dZ:i ( ) 1 <Z_Zl>d25: f(zl)_f(ZZ)‘

Z—2Z2
o2mi Jo (z — 21)(z — 22) 211 Jo, (2 — 21) 2mi o, (2 — 22) 21— 22

KR, WAL 20 BT 21, A4 b P B BR RI1E
! 1) dz = f'(z1).

2mi Jo (z — 21)2

e N FE SRS & (/A W ES O

235 HWESHLAR
TRATTEER T AT VG AR 43 2 3t — 25 5 AT 7 S0 A 50, B Sz H e B 2.2.1, BIfRAT R 8 B
ERE F5L.
EIE 233 (AESHAR) R Z2HABXC BRORE, f(2) R 2 EOBITHH, L

BEHARD =92+ C Li&E%. & 2P, BRNA

n n! f(z)
f( )(2’0) = i /C 7(2 ESRTES dz.
HECUE. HIA

MERR AT o MERNE. o= 0, XHEM IR A AYHERBE < n f

e,
(n—1) -1y, (=1 ( 1 1 >
7O (20 + A2) - fO D () = T /C Ol e e L
T, A5 EAR
(=" )
lim (z—z0—Az)™ (z—20) _ n
Az—0 Az (z _ 20)”“
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KRR

(n) = 1
fe0) = Jim,

FO (20 4+ Az) — f=D () ~_ (n—1)! n
Az - 2mi /Cf(z) (2 — zp)H! dz.

BHERASE L. [ |

51238 BWC:|z| =1 KRUUFERS
1) [, Sdz. FIFRTESEAR, EBSET 2mi(e?) |,z = 2mi.
(2) Jo gy de. HEREE 2 = 2 FFARRALEE P M8 E SO, BIEATAI S

e? (26—22) e\’ 37
— :2 ] =0 = ———.
[t [ =i (1) o=

24 ERTHINA

FE_ B RARAG E, AT LSRR 2 2% HAT BRI 45 8. KSR Ss i H 1E
AEFREEAT I, T3 DS A T AT B8 SO AT 25 P (TP 22 2 2 1) 23z 138 % 10 S R B0 T 3 55
1.

241 FEREFNX
S 4 T, THERTSB, I b2, RATATLL F A%,
[t < [ 1ol < (waxlso1) - [ e = (i) 0. e
B 1) RN O 1K

EIE 241 (FEAEFER) R f(2) EFBE|z—a < RAMH, BEANBAH |z —a <R
&% & M(R) = | IE]ET)—(RU(Z)" Z/ A

n!

[F" ()] < 7 M(R).
WERR  HAES (2-7), BA115F]
TP RN I G LN DL _f&) |
@)l = 2mi /C(z—a)"ﬂdz = 27 |zI—naE|l}:{R (z —a)ntt 2m R

S
L fe) | M@
|z—a|=R (Z—(I)n+1 Rnt+l”

H SR 4518, [ ]

2.4.2 X|#/REIR
W f(2) AEEANEFH C LRI eREL. FRATITIX IS R R % 5 4.

EIE 242 (NHEREE) X f(z) RAFERE, RA f(z) LRAFAEBI
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R B |f(2)] < M, Vz € C, XBE M EHB— M2 e C, ZEEMACR :
|z — 20| = R. BIFIPEALZENRG

o)l <
ERBI AL S R xR. BATE REFRT LT K, WA | f(20) =0, BI f'(2) = 0. H
zo WHERMERT A, f/(2) 7E C AN, B f(2) WKL [

R 7%, X —g5 ] DU BILL R R 2 IR . JRATTBE 251523 UE i

Eh 2.4.1 ﬁﬂ@%%&ﬁﬂﬂ&:ﬁﬁgﬂm.%%ﬁ&gghﬂLMﬂ@%&ﬁ
A&t n— 189 %3 X,
2.4.3 KEFEKXEIRIERA

BATEE— T E AR A e 1.4.1. &

f(z)=apz"+ - +a1z+ag, an#0.
EWE f(z) = 01H6A n MR (RVFAAR). NIEB b HE, FAOTR FEIEHZ TR DH — MR,
KRHEAN, # 2 = a &R, B4 2 0 R AR A
f(z)=(z —a)fi(2),

ZKH f1(2) KRB0 — 120 XFE, AT DO 2 I B0 V3 999%, IF e V3 g4 152 mT
f(2) = 0 1BUFH n MR,

JERR (REPEAEIR) R B () = 0 B, I g(2) = 75 76 C LALUbRERT, 1]
NEERREL. VE R BIIR

lim Li) = lim (an +

z2—00 % 2Z—00

IR ATATIGE 7540 KB R > 0, 4524 2| > R, (L& > ¢ > 0, ®H ¢ 2 AMEWHL XA,

1 1
l9(2)| = o E

Ay — Qa

n

55T, M [o| < R, 1 |g(z)] MUELEPERT AL, FEH 4L M, B84 [g(2)] < M, 2] < R. &4
CIps| 1
l9(2)] < maX{CRﬁ,M}, Vz e C,

A AL D i 4R e BRHESN g(2) R AE R, B f(2) 2 ERE, TE! MO5E
f(z) =0 B4 SR u
244 WHEAK

PAMEKL f(2) —RIFEEL |2 — o] < R _LRENTEREL, JFHAE |2 — o] < R LEEZE, WA RR
G /A WS X (IR E D 7

ek 2.4.2 (MMEAR) & f=u+ivHBRALE S, N
f(a) = 3= Jo" fla+ Re')do,
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u(a) = 5= [Z"u(a + Rei?)dd,

v(a) = & [ZTv(a + Re)dd.

XN AR U, il HBGR T o SACIREUE, 512 R Joo<; (BA A 0 20 AR _Er)
BRI REE AR .
24.5 mAIRRE
FIFHSBME A, BATAT AR 2| DL T EE 8.
EIE 2.4.3 (RKIRFEIE) &% f(2) RRB 2 Lo S8, FERRFMAL . %
M = sup | f(2)|,
2€ED

T2 SMVHEHSRER f(2) < M,Vz € 9. RE M AHR too. BEZ, |f(2)| RTHE 9
B E) 3 AR

WA 3 M = +oo, iR K. A% M ZAREL BATHRUEE. BREEE 2 € 2,
153 |f(20)| = M. BATATCAHE— D ER 20 362 LN KM (HATREIRIE): 1F1E 20 HI/NERIER
B(zo,7) ={z ||z — 20| <7} C 2,

1%?%129?‘% ‘Z - Zo‘ _]:@//I\ﬁ#ﬂj‘ 21 {%E !f(zl)] <M.
HEEAS, FAH

2T 2T
— If(z0)| ‘/ Fzo+ réf )d&‘ ;ﬂ / F(z0+ rei®)| do,
NID]
2T ) 2 )
% < f(zo + re®) —M) do = %/0 f(zo+re®)| dod — M > 0. (2-8)

HH T (2-8) Ao ¥ AR 4 BR A e A

‘f(zo—i-ree) M <0,
AL 13X it A

‘f(zo—l—rew) =M, V6.

WAL YL FE A |2 — 20| BRI AER R B BB EREFL | f(2)] < M, FE! 4, A5
'LIEQDLK |

WL 241 BORARIWHAR, T=D+C A RGNS, W REFEIK f(2) £ D
NRAT, 2 9 Li&% RAMIEE 20 € D, BAVA PRI E X
| f(20)] <sup|f(2)| < +oo.
zeC

WERR T A, B f(2) ELE BT |f(2)] £ 2 LA RORAE. (H i RO R
H, BURABUER RARTTBEAE 2 W, T EfELST C L. [
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2.4.6 FERZSIE
FEIX— /N AT S AL TR AL B(0,1) = {2 | |2| < 1} ERIENTEREL f(2), IHR&
f0) =0 L |f(2)] <1, Vz € B(0,1).
MG E, R XK w = f(2), AT T 80T B A2 8 e, 5%
X 356 A= AR AL F RN . 8 b, BT S SRS A T
EH 244 (FRZESIE)  BIX f(z) HRAREE S0, AR 2 &MA
1f(2)] <l < 1.

[f@)I<lz|<1

— i, EBEEA 20 € B0,1), 43 |f(20)] = |20], W f(z) = 2, L 0 e R RER E 4.

MWERR FERA
f(z)
F(Z) — { Y z # 07

f’EO), 2z =0.
K A A L RHT R, HLFY(0) = 177(0).
SATH 29 € B(0,1), R IESEE r 843 |20] < r < 1. HI#ER 2.4 1 BAE
F ()] < max ()] = max T <

|2|=r \z\ - r’

AT | £ (20)] < oL ik r B4R T 1, ATHAFE | £(20)] < |20], B [Fz0)] = 1. B |z0] BeHUHAE
M, BN LA R,

HATLE If(zo)l = |zo|, W |F(20)| = 1. B A E RSN F(2) W R, #T % F(z) =
e, Bl f(2) = e?2. [
2.5 R

TEALFR SERAR A RS 2 5, BAVE B AR 32 A= i 0 BB L AU e it . X Ik
RAFENMEEHZ —.

2.5.1 REBVERM R
EREXI 2 ERRET I {u,(2) 02, AT TG T3 TR AN Z un (2) FRVE &, FFEBEEE 40 AN

= Zuk(z)
k=1

e oMb AR 2 A AT LR RS K. N
(1) WERKIFEA 2 = 20, PR lim S, (20) FFAE, ATHUHEEL > wn(z0) £ 2 = 20 AoAcsk, IS
n— 00 =1
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2o FRAFICEIUR,; 75 MIAUPR & 3. P ISR i AR AR AR A stk IR = SR AE FL e ssutsk_EACsl.
(2) U, A 2R P 28l

> lualz0)l,
n=1

WARNRBIEL S un(2) 7F 2 = 20 Ab263HIKAL.
n=1
(3) WE C P RFENTE, WRMEZ e >0, fFIEN >0, 54 m >n> NFEE

m

> un(2)

k=n+1

<eg VzeEFE,

RATHRRGE S un(z) 6 B L— ML,
n=1
(4) WURE S un(2) 16 D PTG PR 1 45— S0ROL, FRATHELE R iy 1 — BOM Ak |
n=1
B 251 (1) B S 2m MR AT FF L B0, 1) = {2 | |2] < 1}. SRR ERSR iR
n=0
ﬁ 112
(2) HH z " RPN

FATPREAL o THTUE W e ST R Bk 2 e,
(3) ZHL > nl" AUAE 2 = 0 LSL [ |
n=0

BRI M R Bl SRt PRt RT DA R ok

Rl 2.5.1 (1) (RAKEH) Bk {0, R—AERHFT], HL |u,(2)] < an, FFH
S ap M T2 S up(z) — HOMCSK.

n=1 n=0
00

(RELEN) o Bt un(z) R 9 LEESERE AL S un(z) £ 2 k19— BOs T &%
S(2), M2 S(z) Rk 5 E 5. "

(3) (RARS ) 4o Bk un(z) AWK C LAESRHH, FE S un(z) £ C L—BOST S(=),
f2 S(z) & C Lk # B2 i

/CS(z)dz:ni;/cun(z)dz

(4) (RABATIE, TAREL RAFAS 505 2 I2) do Bt un(z) & 7 LWORATEE, FE S un(z) £ 9
n=0

£SO T i S(2), T4 S(2) 9 MIRAT, I L300 40 F 5 X
S0 Zua

MR (1)(2)(3) K (4) BRI 35 BE 9T 55 507 A0 M A T 26000, 35 AR PR A8, A

34
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(4) HaE=. Ehﬁﬁl—ariﬁl/\ﬁ& (3), #ATH
w0 =Y un®) o[~ () _ 1 S©
;u" (2) = 2772 / (& —2)+1 a6 = 2mi / Z (€ — 2)iH1 a6 = 2mi Jo (€ — 2)H dt.

n=1
Ea ARG T S(l)(z). -
2.5.2 W&
SHE T —FE, A0 LRI 25k
Z an(z — 20)". (2-9)

ERMERRR BUBA D, JA1G LUT 451

SIEE 251 (1) e RFRAK (2-9) £ 2 = 2 KM, AR AXHAEATIHR |2 — 20| < |21 — 20| B
Bz, BB
(2) de RBARHK (2-9) £ 2 = 20 RAEK, IRAMEATHL |2 — 20| > |21 — 20| 5 2, ZBRAKE K
#.

MEER (1) BEES nan;O lan(z — 20)"| = 0, BILAELEFEL M > 0, 13 |a, (2 — 20)"| < M XHE
il m BT IXFE, R |2 — 20| < |21 — 20|, BATHE

[e.9]

> z—2 |" |z -z M
Y lan(z = 20)"| =Y lan(z1 — 20)"| - ~ <MYy | =
n=0 n—0 21 — 20 lF T %0 1 _ |z=20
= = - Z1—Z20

Mt 2.5.1 (1) BR&ngastise it
(2) EHAFAEWSI AT 2 W |2 — 20| > |21 — 20, WIHD (1) 3250 2 HkSk, S FMET E! Hi
BB 2 05 %8 KRR

it 251 ABAEKSKFZ O R< 4o, F S |2—20| < REFRBEOMEG % |2—20] > R

B, RAHAI #—F, R T AAT 7 Xt 5 (de RALIR A 42 6935)
1

n—oo o
|an|

A3, BRBAMSIR |2 — 20| < R PR A ] — B ALY,

EIE 2.5.1 (REREH) &K f(2) £ B(zo,R) = {2 | |z — 20| < R} WA, AL L€ T ARFF

RN 4 N
=3 an(z = 20)",
n=0
AT
_ () 1 f€)
Ay = ol = % /Cp Wdf (2—10)

H5RE C,: |z — 2| =p 9FELX.
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TR () RRIF ARG i S ECA A T, X BT, REBU A B
KT FHAR. u
SIRATER 52108 BRI S MR AR 56 4 — b, I — I AT 5 0.

HIL 252 Kz € RORIX f(2) & B(zo,r) REEAT, 55 BAEMTMEHK 2 € B(zo,7), f(x)
BIFEAL. ARA f(z) £ 2 = 20 K8 R 3h T30 IR F) 2 55 2 L 69 R T

ERR BIE f(2) 1E 2 = 20 R RTT
f(z) = Zan(z — zp)".
n=0
SHUAH 2 € B(z0,7). HATREA:, TATH
fR)=FE) =) anlz—2) =) an(z—2)", z€R.
n=0 n=0

HZEERITHE— 1, S2A an = @y, (Vn). BIE f(2) KIZRERIT 552l LR IT— 2, H R EEH
AL L

B1252  IXEOEEILEIE R ARSERIT .

(1) sinz = 3 (1)t et

XA (2-10) BHATPER A ASE R, RATILAF LR E58.

WL 253 FAH(29) FAERMBBLIATREX
max | f(z)]

|z—20|=p

an] < F

2.5.3 BRPIEIEIUERR

5 1.3.3 AN T RRFL e HERIA S, LTI T 3 4 1R A 2
9 — cosf + isiné. (2-11)

EREWCH AT A ZE 5N AS B AR IR ER ik W0e? S5g b, Wiy Sl R oe ST 1R Es
e, RIRA R IFEE A .
HRRANTERRK S 2.5.2 (3) M faBes B X, BE

o0
1 2 3 n

N4 _ ELE L
e.—zn|—1+z+2+6+ o

n=0

ei

W IO AR R AL 2 AL XTI, PR A R SR i AR B A b A e 3
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BAERATE 2 =6 (0 € R) ﬁ)\i:ﬁ A1

0 = (10" (i) (i0)*" & (—1 m92m ym—1g2m—1
‘ _HEZ:O n! _n;)( +Z 2m—1 n;) +e Z 2m—1
ERE AW —TE cos§ MBI RTT, 8 f& sin 0 ZRENRIF, HILEPRRKRL A (2-11).

254 FRIMEE
EX 251 & f(z) BFEHE B(zo,7) = {2 ||z — 20| <r} AT EREAE. 4%
0= f(z0) = f'(z0) = -~ = f* D (z0), B fP(z0) #0,
BMFAR 2 = 20 £ f(2) 89 k BEE.

IR, FE k- F AL, BATH

f(Z) = ak(z - ZO)k + ak+1(Z — Zo)k+1 + ak+2(z — Zo)k+2 + ...

)

Hl
f(z)

(2 — 20)F

A AR SIR A B ARATT R AT BR A, RATICAE g(2). BT ar # 0, FTEL g(20) # 0. RILFRAT]
ﬁu?émlb

SIEE 252 K f(2) 2=z R, MA 2z=20 R ERRELHRY f(2) TAEA
f(z) = (z = 20)*9(2),
XZ g(2) £ 2 = 20 LM, B g(20) #0.

FI 252 (ERMMERE) R f(z) &FAE B(zo,r) ABTATREBAR. R 2= 2
AERE, ARALBE p <1, 87 f(2) BFRE B(zo,p) = {2 | |2 — 20| < p} RIRAE—EER

B2 = 2.

=ap + apy1(z — 20) + agyo(z — 20)2 + -

MR EET f(2) NMENZE, M5 H 2.5.2, BRATTLLS f(2) = (2 — 20)Fg(2). HT g(2)
AT H g(z0) # 0, WAETE/NSBIR B(20, p), 815 g(2) FEIZWIMA LA AZE. L 2 = 2o 2
f(z) FEAZRDIB AN I ME— 2 A1 n

5 2.5.3  WIEAE RN EAT, TS ISLE E BN . e UnfE SR B T, FRATTEL
fla) = {:L'k-sin%, x#0

0 xz=0.

EEz=00AHEE-1MHTSIE £0)=f(0) == fED(0) =0. (HZ z =0 FFEMIE
w, BARMTEZ 8P o, = 7= (n=1,2---) BT 2 =0. ]

iR 254 3K f(z) £AFEE B(zo,r) WEMN. & {2,}5°0, RFEE B(z0,7) W 2T, i
&
(1) f(zn) =0, Vn.
(2) {ZN}n 1 ;ﬁ'—/\%“; ’é”ﬁ‘ B(Z()v ) ’i}v
ML fz) BAE
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TR R M, RATTEMER lim 2, = a € B(zo.r). 1 f() MESHETR f(a) =
Tim f(zn) = 0. BT 0 SARASINS . SERE, AT Ve T ST A 4 n

2.5.5 KNI EIR

TR AL BE DT L, SEbs B AT CAHE R DU Y2450 — b s Bt s 2. )5 3 fRiLE
T IS A 1

EIE 2.5.3 (MIMEE) & f(2),90) REHRI LML, R ELD R KT
{zntnly, R
(1) f(zn) = g(zn), Vn.
(2) {en)oen H—ARAEHE T 1,
A4 f(2) = g(z), Vz € D.

MERR AR, FRATAT MR nh_)ngo 2n=a€P. % h(z)=f(z)—g(z). Hm@RiE%x
, h(z) = 0, Vn. FELHIESEMHERTHD h(a) = 0.

{EH 2 F— 5 b, FATR TEUE h(b) = 0 BIAT. 57 9 WEL—2HT4k T %42 o A1 b, KA
T WEANEY a = ag, a1, ,a, = b. LLEEAS R a; NG, FEEEN p MRS D, RE 550
R 8%, A2 p R/, FATTE AT MR
(1) FrA A% B(a;, p) &1E 2 W,

(2) |ai—1 — ai| < p, Bl a;—1 € B(ay, p), Vi.

M 2.5.4 AT h(z) 7E Dy BAEAZE. EEES] Don Dy # 0 H h(z) 7R3 FENE,
REHER: 2.5.4 HEH h(2) 76 Dy BAEAR. RICEHE, AT LAERT h(z) £ D, IR, B
h(b) = 0. IXFE, B b KT RIS 5L, [

HiL 255 K f(2),9(2) REB 2 L&MATREK, FHL D OS5 FEHH EHEANAFRERN
(a,b). %2R f(z) = g(x), Vx € (a,b), MALENEIR 2 RELEH f(2)=g(2).

5l 2.5.4  FIH ERHER, AR 5 Uk = M R 8 XE S B TRRsor. s M2

oy
sin 2z = 2sin z cos z.
2R, B ] DU R CEBRIOAE, HIX Rt E R S . []

5l 2.5.5  WiItEmEH {2}, AR AIEXI 9 WX —F AR L8, B RA—E K
S PG f(2) = sinz, g(z) = 0. RETERS] {nm}o2, FIEH f(nr) = g(nr), (HZX P REL
FEAHFA. ]

-38-



o' BREE MR

2.5.6 MLOATREE
(54 b PR A BT R 5 mT P T R R %B/A%Lmﬁﬁ@ﬁ%émﬁéﬁﬁﬁi%ﬁi@ﬁ? X
B RMARN. L f(2) = L, ERFF H(0,0,1) = {2 | 0 < |2| < 1} EARSHEIEL 3 ap2"
n=0
TREL, AN 2 ) T, RN ] T R, L R BAR R AN AR, Ak,
BA T I BB S
ENX 252 MNARBHAIATH 9B HK

c_ c_
T ! +cyF+e(z—2)+ - +en(z—20)" +--- (2-12)

(z — z)" (z — 20)
AW TRATTRE UL A (2-12) 43 fif B 8 40

m
chz—zo chz—zo —i—Zc_ <2_20> .

n=—oo

L I —WIRAE 2 = 20 BIER] B3R5, 55 ZIRRAE 2 = 2 E’Ji%’ﬂ‘ o Hﬂ%@iiﬁﬁ’]fit’e 1E
HAEFENSIOR |2 — 20| < R TAH— ﬁUI&,AZ, ([ =5k Sk
S, BIAE |2 — 2| > r P —BUMSL B, XGLRHEL (2-12) ?’f%

H(zp,m,R) ={2€C|r<|z— 2| <R}

EPW['?H*@UIMJI R, KRS T DM, Blr <R
TR, I PR P R A AT B0 AR AT LRI U2 e 2 4

EIE 2.54 (TEARH) ARIK H(z,r, R) NAYMRATRE f(2) T RFF AL R EEL
o= S e

n=—oo

AR
2mi — zp)" 1

I Y i (9N
= '/Cp(f d¢, né€Z,

RECy:lz—2|=p,r<p<R.

FATX B Zoe BUE], (HAR R EIRH LU T LA, SRR,

251 (1) BMITFRE F(2) 78 2 = 20 RUAEE X, FTUL ¢, A BEAREH 02880 BT AR B
S SR FER L) i H M 0 < 0 n B SERRE R X s BT LA,
FRATTFARL 53 SR 420 2 F 2 R 0 L S ok 6 ()

(2) W f(2) FERAE B(20,R) = {2 € C | |2 — 20| < R} WRRHT, T2 HEHEIT 52 R
FF—F BB NE. m

5] 2.5.6 (1) AL

Zz

n=—*k

FE0 < |2 < 1 I HE 20 R AT BRI, DR WSk 84T S .
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(2) XL T
2.
KAk . X DA R AE |2 < 1 AUREIG T EZHFR AL |2 > 1 ISk A A
z € C, M AT RERIN He 8.

3) f(2) =e* +e: — 1 WD HRTF

2

1 1
E;rM"' gt Tl
75 H(0,0,00) = C — {0} L4axtliegl. EMMAHIE e MBBETF, EEUANELH & -1 %
F L{ERBRET. m

11 2.5.7 R LLR 2% M _E R A b e SR T B B
(1) f(») = O<\z—1\<1
ERE L= E |z — 1] < 1, R ERT 2z — L ERERITHIE D B3
1

DG LER I
n=0

(2) f) =3 1<]z—1].
ERF || <1, RIE

1
z—1

(3) £(2) = =gy, 0 < |2l < V2.

1 1 1 . n22n - (_1)n 2n—1
f(Z)_g.l‘F%_gn:O(_l) 2_71_7; 2n+12 ’
(@) £(2) = mb, VI < J2l.
1 n — (_2)n
f(z) = 3 =3 Z z2n = ;_:0 S2nt3

2.5.7 BEMEH
B HTR, AR T IR TR AN E B 7O B2 5. & Szbn B ay PAA S5 A 5 R Xl
TR HIEFAIAREL £(0) WEL I K EURFF

ag > .
f(0) = 5 + Z (a, cosn + b, sinnd), a;,b;,0 € R.

n=1

EElVETA/AS:W

ro|S

0= 2 (o (55) 0 (5)

_a § (@aiba) gind f (@actibe ) ind
) 3 ) p)
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Lz =e?,
—“"Eib", n >0,
Cn = (12_07 n =0,
Catitn
AT 2 o
f0)=F(z):= Z 2, z=e".
HAIAZE RE Ak, MR EHE T ML R R A P RIT R B A, BATH
B 1 F(g) B 1 27 —nif B 1 27 Z 27 .
Cn = 5 gy e = o /) (0)e™™"dh = 5 J, f(0) cosnbdh — o /) f(0) sinnddo.
63745
an = %fozﬂf(H) cosnfdb,
by = L [27 £(8) sinnfde.
AEIH

I s S SRR — XL

S 2.1 KRATRE w = f(2) BIREHT K.
(1) f(2) = 22 + 42 + 2zyi,
(2) f(2) = [2® + y?| + 2Jzyli.

I 22 HORFEHE |z—a| < RAE—E, f2) AZRE LB, EARZE|2—a <R
LA L

M(R)
B a

IFM () <nl-R-
XE M(R) % LR %2 2.4.1.

SIEH 2.3 AT 4 B3R L e RRAT S SR TR B LA
(1) £(2) = sby, 0 < J2] < L.
(2) £() = by, 0 < 2 —i] < 1.
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BZE ATARIHEH

B f(z) ZEARRE. MR DR 2 = 20 A2 f(2) BT R (REMREBCAE X), JFH f(2)
BOH AT SIIET 20, ATNTIYE 2 = 20 /& f(2) K14 &,

AT H AR AR FH UL R R AOX — A AL B FOR B B 77 i R R 2 K, 1R
2 R0 (T SR L SC AR AL X ey s 1Y) X2 Tl B B, R T DU AR ) s B
AHET. BRI EATIT BN, WHFEa fl i) B Z — it o 1R

3.1 FEHE

3.1.1 M F=S

EX 311 ARk f(2) B 5 2= 20 EMATSPAIR 0 < |2 — 20| < r REEAT, KRMNFAAR
2 = 2o RINZLA A

BB 2 = 20 /& f(2) IAOLAT A, AP BIRIT, JATH
flz) = Z en(z — 20)". (3-1)

n=—oo

EFRATEE LA NS, EaR gy (3-1) WY EEH 2

-1

Z cn(z —20)" =

n=—oo

c_k
(2 — 20)F’

M E

o
Z cn(z — 20)"
n=0

EMX 312 HKz=2z & f(z) 89N K.
(1) %2 % (3-1) B EERFF TR, KMV 2 =20 A f(2) BT EHHE,
(2) 4o R (3-1) 89 &30 b A [0 %,

m

k:l

BAVHAR 2 = 20 A f(2) 89 m REAE,
(3) 42K (3-1) B9 L &3 by LIRTL AR, BAVHAR 2 = 20 A f(2) 89 AMF &

2 AR TEES. N

n!

gL

311 (1) f(z) = =L HE 2 = 0 AP BIRRTT f(2) =
Wz = 0 A f(2) BT 754,
(2) F(z) = S22 £ 2 = 0 bIB BIRIF F(2) = 3 (1) ey, Bl EBHA, W = = 0 2
F() AT 225 4. "
(3) f(z) =82 = L Lo =y BRSO L - L e = 0 R SHIRA. (4)

2zt T ZF

n=1
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f(z) =ex +e* — 1 1E z = 0 AL B BIRTT
oo Zn
f) =Y Tl

n=—oo

2T TCIRIT, A 2 = 0 EANERT A
(5) f(z) = e== 7F z = 0 AL B B TIF

H) T B A BRI, MU 2 = 0 2 AERT AL [

FFXGL R, FATVIRES 513 )% FEANSL AT s 1A 5 5 2.
R 3.1 Wz =z R f(2) BIRZF R, AT EKAFH
(1) z =20 & f(z) BT EH &,
(2) MFE lim f(2) A4
(3) | f(2)| & 20 B9 FEADARIR B(z0,p) = {2 | |2 — 20| < p} AAFFHE.
EE R R, B
. { ), 2 # =,

lim f(z), z = 2.

z—2o

'& Z =20 ﬁhﬁ;*ﬁ'

302 ¥ f(2) = 2L BTSRRI im £(2) = 1, Bk 2 = 0 2 f(2) B9 L3545,
SFAH, H2 0T BV = = 0 2 g(z) = 02 gya] 5434, n

W 3.1.2 W z=20 & f(2) 9IRZH &, MATEEHF0
(1) 2 =29 £ f(2) 89 m BH&;
(2) MR lim f(2)(z — 20)" BELRHE;
(3) ﬁ Bz = 2o KR, BAH m BE X
LR EFMHZ — R, KR
{ f@E =)™, 2 #
p(z) =

Zh_)nzl f(2)(z = 20)™, z = 2.
B 2 = 29 BEAT, FHH o(2) # 0.

WRFRAT A T B B S AR, A0 S A S, NS R 7 E R
H) e A

i 311 Kz = 202 fR)MKNZFHE Wz = pARLEOAEAP L E5HR
lim f(z) = oo, 7FBF lim ﬁ = 0.

gi el 3.1.1 SHEWR 3.1.1, IATSLZIG BIA I 7 2 4058 2% AF.
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iR 312 Kz=2 & f(z) WIRZHE, MNz=z2 RARF LA L EFHFAMRR
Zh_)nzl f(z) RB .

BI313 B f(2) =2 PN lim f(2) = lim #22 - lim 25 = oo, PTEk 2 = 0 R ¥R
?Ulin%]z?’f(z):l;éO,Fﬁuz:O%?)ﬁ*ﬁﬁ. |

1314 (1) W f(z) =sinl. HEPPREFTUEEANL » = 0 AL L HEK
T AT LA HEIR 3.1.2 R AN, B & NP 2, = m (n =1,2---), &R lim z, =0, H
sini = (=1)". DAk pR lim f(z) AFAE.

(2) f(2) = e £E 2 = 0 RANVEZ 5. REETT LA 2 8 R T BB 5 Hh tht v LS 56 40F LA
PRAFEAER VLI . 5 b, 2 2 WA SEGE R T O I, f(2) BT 0. B2 2 IRERHER T 0
i, f (=) Bl F oo, I lim f (=) AFLE.

(3) f(z) = € +ex —1. Mz WHIESHE T 0 W, f(2) T oo; 4 2 IH HIEER T 0
I, f(2) #T co. Ktk lig%)f(z) AFFAE, W 2 = 0 2 H A Z AL [ ]

KRR A, BATEU T ZREE.
EIE 3.1.1 (Picard E¥) & f(2) £R3X H(a,0,7) LA, B2 =a RANHFE LK
SR F—AUIME, SHMEFT R4 A€ C, 742
flz)=A

BA R, HH o RXEMEGE &,

1

6315 W f(2) =er. z =0 REMIAMES M AMEMIETLEH A, il e: = AHTH

M

1 1
“TmA In|A| +i(arg A+ 2km)’
HEREAT 2 =0 H A=010F, e- =0 L. -

fﬁﬁmz‘%@iﬁ f(2) A, BATATLARMIE L 2 = oo AT NAEA. HhRw=1 &

AR 2 = oo MM w = 0.

EX 313 z=o00& f(z) 9IRZ3H & (MR, TEHF 5. m BRE. AEFE), =X
w=0% F(w) 9INLHE (R, TEFE mBRE. KEFR).

AR HATHERE 2 = oo RALA A (H w = 042 F(w) FIGLE &), HE X, F(w) 7
W H(0,0,1)={0]0< |w| < 1} PRI LRI 2 B

Z cpWw +chw —Zw—m—l— cpw™

n=—00 m=1 n=0
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TG 248 A0 3 — M AR AR R, B AR E IR 2. R, f(2) 7E 2 = oo 4b
1% B J I »
FE = 3 Y=Y ey
n=-—00 n=0 m=1 n=0

DL AR BT 56 55— 80N f(2) 7E 2 = oo AbM) 2830 4, 55 3B FRAEE R 304, X IE
LA PR A BRI AR .

AU, FRATT AT LA LT 75324 W L 7 R,

51 311 (1) 2 =00 BT XH KL LG MR lim f(z) A2
(2) 2= oo RmAMAY BRG M lim L2 AEBAER LG ARG 2 =00 R g(2) = 7
8 m BE K,
(3) z =00 AAMA &Y HAL G RIR Zlgglo f(z) RBEELTRET oo.

it 313 2= AMEFHRE lim f(2) = co.

B13.1.6 (1) B f(2) = 7. EEF
1
im L) g =y,
z—00 % Z—00 sin

JITEA 2 = oo &2l

(3) ¥ f(z) = €* +ex — 1. 4 2 IRHIETHE T +oo I, f(2) BT oo; 24 2 W3 i Sehbiarm T
—oo I}, f(2) T 0. KIIARER lim f(2) ATELE. EHE 2 = oo B MIAMZ . [ |

#1317 FHEAERKE
(z) = anz" + an—12"" 14+ a1z + ag
b 2™ by 12m b bz by

(1) Wk n=m, BLH lim f(z) = §= A z = oo #& ] £ AT A

anbm 7 0.

(3) itk n > m, A4 lim Z];(—f)n:g—;, AT 2 = oo /& n — m L.

zZ—00

3.1.3 JEIMFS

FRNAL AT i A LEABKET AT FURY, DUONBEIS AT 1A 2 BT IX AT R L, I A2 — ey
B ARALTT ST

B3.1.8 ¥ f(z) = <ir. SRHUFFE 2 AUHRIVE N S FRA1J650H HTA AT RE R

1
= 00 — (keZ- .

(1) Hf 3.1.6, TATEH 2 = oo & —H .
(2) 2 = &= RILE A BT

k=1
tim (= - =) = S
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= R SR

FFLL 2 = 2 A
(3) HERH) lim 2 =0, Bibl 2 = 0 BAFL A 45, n

51319 % f(z) =
RE AT A

— LRI E & RO e A R AL AT A

e*—1
z=o00, 0, 2kmi (keZ-—{0}).

(1) z =0 &L A,

lim f(z) = R s s E :
2—0 z—>0 z(e 1) z—0 Z(Z—l-%—’-) 2

(2) 2z = 2kmi Z2IOLA AL BT

z— 2 z—z, €% — 1

FITUA 2 = zp, & — R R

(3) FEREE lim 2 = oo, Fbl 2 = oo RAJMILE . u
3.2 %I

3.2.1 BRFLEAEH
W f(2) &0 <|z—2| <r LEINTREL 2 = 20 R HIZE AL FED HRIT

oo

)= Y ealz—20)", (3-2)

n=—oo

X R

1 f(€
T omi cpﬁdf’ Co:ilz—20l=p (0<p<r).

FAVEERIG 0T L JT 0 R4
2772/ f(€

AT e RAE f(2) 7 2 = 20 oW 5R 3L (Residue), 181F Res(f(2), z0). A W 4% B8 DT ) > 16,
B ERRIEG &, e X, JATA

Res(f(2)20) = et = 5.5 | 1te

—ANERMREE, AT S0 B IR E ey ARG H AL R EE? BATH
FAEWT SR WO AT JE 25 o~ SN R I, O 1A — A FURAL, A R PY AR 73 e BT, B

/ f(z)dz = 0.

KR ERER f(z )Eﬁﬁﬁﬁ’] IR f(z) AIOLA R 2 = 20, BARXDER—BARARILK). 1
I, MITEIRTERLE [, f(2)dz B2 D, Bt BT FAEL Res(f(2), 20) HIH.
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= R SR

IR A FA PREX A TR FRAE “SREC W ? LA TR 2 B e T3 (3-2) PHILSRAR >
27”/ f(z)dz = Z 27”/ (z — 20)"dz. (3-3)

LA E R (3-3) A SARs

(1) 2 n >0, o5 ﬁﬂ‘ﬁ@ﬁ D]k ] PR AR ) E PR ATA fc z —zp)"dz = 0.
(2) Zin < -1, BHFTFESHELALS [ ( z—zo yldz = [o y=dz = 0.

(3) Hn=—10, B FERSARST fc (Z ydz = 2mi. llﬂiﬁ (3-3) faiitk Hy

27?@/ 1z

XA YAE TR R R T, HAh R AR M A TR ME R R T, RS R ey, BIE
I%“&j%sﬁ”z,ﬁ

1321 WIR 2=z A2 f(2) WATEAR, A f(2) NP HIREAB LR R

f(z):CO+Cl(Z—20)+..._|_cn(2_20)n+.”

Bl Res(f(2),20) = c—1 = 0. [

W 2 = 20 & f(2) B m P, JATTELR £(2) 5%

1) = 220 gt 20

KH g(2) 7 2 = 20 KMENT. 15 g(2) 1ERIETT
g9(z) =ao+a1(z—z) + -+ am_1(z — 20)™"  +am(z — 20)™ + - .

BoRE B . . a
_ 0 1 m—1
fe) = (z — 20) " (z —zp)mt Jr_(Z — 20) Tt
PRl e AT 145 21
B _ g(m_l)(ZQ) N 1 g(§)
Res(f(2), 20) = am-1 = S —F = o /C €™

R, JATH
HiL 321 4R 2=z R f(2) H—BMRE, R4
Res((2), 0) = Jim (= — ) () = g(z0),
XE g(z)=(2—20)f(2) £ 2 = 20 LB E g(20) # 0.

1E 2 = 0 WA — il s, R 3.2.1,
Res(f(2),0) = ;Ln%zf(Z) = 1.

5 322 (1) f(z) =

sin z

(2) f(2) = s — L1 2 = 2kmi (k # 0) AH —Hehl s (01 3.1.9). HEie 3.2.1 #HEHh
Res(f(2),2kmi) = lii]%(z —2kmi)f(z) = 1.
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= 0 /27 A &, B Res(f(2),0) = 0.
(3) flz) = SWEfE2 = 04 =ZHWA(3.13), HEHEXsinzg = 2 - Z + ..., A4
Res(f(2),0) = —3. u

322 EFIEEHIFRE
Wz = o0& f(2) MILE . BRI R

o
f(z)= chz", r<|z| < 0.
—00

T Xz = oo ALHITLEL
1

Res(f(2),00) = —c1 = —5— : f(2)dz,

ZXHCr:|2| =R (r < R< +0).

E 321 WHR 2z =00 BATEAN, B4 c, =0 (Yn > 0). HEXIFAREKRE c_ BAIET
Z, N L& SR ECE v ReAER! XA PR AT 227 S TEAS R [ |

AT RATF B 2 = oo Tl id S s AR I 45 9 IR SIS 2. ARERIRTX — 5,
AT AT LA TE 55 32 &5 2 R BUR 45 0 BR & mUBRBORE L. W F(w) = f(3), %8 F(w) £
w = 0 4K % BT

[e.e] e e}

Cn m
F(w) = 2 i m;oo ™.

BIRFERE Cr M EFE R, A CLE S w = | T ARSI I £ [ S CF .

HiA2 B el 5

= ) - \_ [ F)
Cr (Z)dz - Cir F(U))d <E> a Ci/r F(U))d <w> B Ci/r w? dw.
R FRATTH A . 1 i
Res(f(z),00) = —Res(%,o) =5 i 520) duw.
1/R

323 (1) 2 =00 & f(2) = e RATEH A, BATE P HRIT
1 1

S T R B
f(2) +Z+222+

Al Res(f, 00) = —1.
(2) z=o00 R f(2) = L B—HME. Ww=1KF(w)= 1. It

sin 1 sinw*
z
1 1 w

(w) sin w w+6+ ’

PR W) = Loy Lo g

w3 6w

Res(f,00) = —Res(%ﬁ) = —%.

(3) 2 =00 2 f(2) = & RAVER Al P BRI EE Res(f,00) = —ﬁ.
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(4) 4 AP REL f(2) = 2. M e £ 0, 2 — oo RATHEAA. WNEw=1%
F(w) = f(L) = “bv L4162 MR

a ad—bc
F(fw):z— Wt
Al Res(f, 00) = —Res( 1f}z),O) = adzbe,
Me=0M, f(z) =22+ 5. B 2 = oo G AL, HIREL Res(f, 00) = 0. [ ]

3.3 R EIE
331 AERERKERE

EIE 331 (R¥EE) RXRZ22AGLR éi C B R B A K&, f(2) £ D FIRABRAF A
ai, - an MRRBAI, 2 D =D+ C Liks: ALK SE 2 =a;, FRZHE AHAUTEX

2m/f dz—ZRes

WERR BGRANAEE Cy : |z —ak| = (k=1,2,--- ,n), 153 C, FTE/NAREEE 2
. FEEIR BN A, BAS R DNEX I D, 2 ﬁf’*ﬁ?mﬁl%ﬁT Cr+---+C, +C.

T

T f(2) € D T, €€ D = D+ T FEgE, Wikl s e BT &0 [ f(2) = 0, &)

/f )dz = le z)dz + - /f )dz.

KR, RS E X, ERATLET 2m Z Res(f, ay), HAFE5L. ]
k=1

Hit 331  wRf(2) £ 2 FH ﬁr&/\‘r%—rafrxﬁtﬁ%fr HiES AR, AL
27 / f(z)dz=0.
R, B f(2) £ 9 NEAT R, BpAFTHRS 2 HE
MERR EEW EF SNBSS NE, W REUE B . [
it 332 RYEHEBEFHMR (RH) FHA

WEBR W f) R 2 NI, o € 2. C. : = ARD/DNEAM, EE DN, W F(z) =
LG e, F(2) 5%

™) (q
Res(F(z),a) = S )

n!

M R OE B, LA S HA [
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B331 (1) KB [, exdz.
f(z) = e TR 2| < 1 WIMZEIE 2 = 0. TREMEA A, BRE Res(f,0) = 1. hikHcE

H,
/ ezdz = 2miRes(f,0) = 2mi.
|z|=1
(2) KB [,y mqde
f(2) = iy TEIRAE 2] < 1 IRIARAAUH 2 = 1 BRI, A Res(f, 1) = L. diBks
T,

1
/ 3 dz = mi.
lo—1]=1 2° — 1

(3) KAy f|z|:2 Shde. BT f(z) = A5 BT 2 = 1AMEHE — il = = —1, Hbk
HUON Res(f, —1) = —3. HIBRHUEH,

/ ! -z = 2mi (Res(f,1) + Res(f, ~1)) = 0.
|

2
z|=2 " —

(4) KRB [,y g dz. BERT f(2) = S AU 2 = —1, 1,4, —i, EATHERE

Res(f,—1) = Res(f,1) = Res(f,7) = Res(f, —i) = 1

4
NI E AR e B A ;
z .
/222 P 1dz = 2mi.

3.3.2 TARAXEKREEIE

B Cr (k= 1,--- ,n) RELAMIKITE R L, Dy 52 Cp FrEA F X FATIE T 1
YRR PTH Dy KOSt Cy JG B3 X IidE 2, BRIEARE 3. B 2608 oo, HLH N C =

: %%//%

EIE 3.3.2 (ERAXEERBEE) K f) EAREHRZ FRAHRNFH & a, - ,a, K 0
INRRRRAT, 2 D =D+ C LifsE IRAEE 2=a; Koo FIRZLF &, EAUTHFX

1 n
37 ()= = > Res(/(2) 0u) + Res(f(2), ).

21

WERR e KRB Cr - 2] = RERWE ap K 2 BIAFEEAE Cr A HI XA
Cr+ C M E R, HERNA A Xk ha X Esdoe 2, 3A14

. f(z)dz + /Cf(z)dz = /C+CR f(z)dz = 27TiZRes(f(z),ak).

k=1
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F—J7H, HICTTIT SR E X, fc (2)dz = —2miRes(f(z2),00). L MREPRAT . [ |

#iL 3.3.3 (ERXBRAPARESHAN) R IZ2AALFRM, CR AR, 2 € 2.
K f(z) &2 Wﬁﬁ%fr .H.Xi@ D+ C EE% ¥ 2=002 f(2) T X4 %, R4
(1) f(ZO) f( )+ o7 Jo iy dz;
(2) f( 2m fC € fz(zn+1 dz

B W F(2) = L2 (n=0,1,). F(2) 15 2 WHRANA A 2 = 2,00, BRI
S AREFRBAN, BATH

F™ (2) _

n!

Res(F(z),20) =

H i, T 2 = oo f& F(z) MR KA1, TH S BT E B N%E. diikBioe 3, Xt
th

Res(F(z),00) = { 0. ifn> L.
Zia LT RRBOT S LU AT S X R B, A48 [
5 3.3.2 BUY [ S adz, KB C |2 = 1,

T?E??Eﬂi |2 > 1 L, 2 = 0o s f(z) = cos 2 MITT L7 &L, f(z) 7EH A 2 _E#BZ AR
ERE C- REFXI 2| > 1 WL F. Fbl BRI

/ cos%dzz_/ O s _mi(f(2) — (o0)) = 2ri <1_COS%>‘

BT E S 1], JATR 1 AT DAAEAT Fr X (2] < 1 WARIFIATIERAS) (S550) 5 ORKR BB AR
We? % SRR ER). KRN 2] <1W, 2=0% CZOS; IATERR 5, A PE R S) () A
IR R K 77 A BE AR AR

SN, BATTANRT AR FEX R | 2] < 1 PAREOE BER KA, Bl

cos% . cos%
dz = 2mwiRes ,01 .
cZ—2 z—2

SRR EIRRBOFAE 5 3, KRN 2 = 0 RAMA &, EEE

cos 1 1 n = (=1
-2 2 <Z 2") ' (;Z:O (2n)!z2n> ’

n=0
JEIT 1 3045 o v ELRR S HE R
cos 1 ol (= 1
Res <Z — 2,0) = —§n:1 T - <cos§ - 1) .
FHT AT P JE 7 XA R B B BRI AR 70 BE O i fEE. ]

1333 KRB [, g gydz, KR O - |2 =2.

ERTIIR |2] > 2 b, 2 = oo & f(2) 1= s MR 240 AH f(o0) = 1, f(2) ESLALA L
AR,
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EER C™ LA 2| > 2 1iaR. Hik
22 cos% de = —9mi( £(3 _(a_3 1 .
/C—(z2—3)(z—3) z = —2mi(f( )—f(oo))-( — cos§> .
B A LAl R A X | 2] < 2 L AOBRE U E B SR R [ ]

B 334 KB [ 2] =1
& f(z) = L EWJ318 z = 042 f(z) WARIOLEF . B BEBRATA T e AE AT I X 45

2] < 1 PO FRBRACE B 7ETE XIS |z| > 1 b GERHILFE C), hif 3.2.3 (2), f(2) R —
PR 2 = oo, BEEL Res(f(2),00) = —5. HLAXBEBUEH, 1A
/f dz——/ _11dz:—2mRes(f(z),oo):%Z.

Sin 2

3.4 FHRESMEE

EIE 341 (RBEANEE) R fR)AVALFECFRARANFT Rar, - ,a, & oo 9k
ReALFRHT, AR A B 2 =a; Koo HINZH A, EHUTFTEHEKX

ZRGS ), ax) + Res(f(z),00) = 0.

AR BE R KRB O : |2 = R, (R EART R 2 = ap VAL C PIEIREN. T
& AHUE BT
1
ZRGS =5 /Cf(z)dz.

F—J5, 2z = oo MERHUE X,

27”/ f(z)dz = —Res(f(z), 00).
XEUER] T 4518, [

AR EUS A E B, JATR LR AR 2 B0 BOSR AR, Ehanfi] 3.3.2 ket 3.3.2, FATTRE AT LAH]
TR 2| > 1 WHPPRBCE B, WATBLA 7 X 2] < 1 WIREEUE BETHEE. (ERIR B AR,
P TR R R AR

B340 (1) KRB [, evdz.

HI PR EUE P LA S R U AN E B,

/ e=dz = 2miRes(ex,0) = —2miRes(e~, 00) = 2mi.
|z|=1

(2) KRBV [, _yjy oy
B 5 7E |2 — 1 < TAMA&E A 2 = L TE |z -1 > TRUHTR 2 = -1 2z =0
HIBREUE B L SR B A e B, A

! ; 1 . 1
/|Z|=1 T 1dz = 2mReS(z2 1 1) = —2mi (Res(z2 —,

00) + Res(22 1_ 1,—1)> = mi.
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13

BI3.42  XRBUY [, _y i ds
B f(2) = omiye MRHUEER LR R AR A B, Bl 1 Ay i Sy, B

f(z)dz = 2mi <Res )+ ZRes m)) = —2miRes(f(z), 00).

|z|=4
TR EAR, %Jﬁﬁﬁi}:ﬁﬁ ARERAEIEN. EEH 2 = co RA KA M, H lim 2f(2) = 1, FrEMEL
Res(f(z2),00) = —1. XL ZIHEH f‘ ‘_4f z)dz = 2mi.

IR, FATR A LB R SR |2 < 4 WIIE & s B A, ETHR R R R |

3.5 iRARIE
AP — SRS F AR

f'(z)

IRAZ EZATER W, XML, T
,_f'(2)
(lnf(z)) - f(Z) .

KR A4 L

IR SRS

3.5.1 WMHIBHAFRSEEY
BB f(2) £ 0 < |z — a| <r WM, HAMANE. 8 7 iHEE

Fe N1 P,
Rﬁ(fuwa"%wﬁﬂkpﬂ@d’ Py

[KIAR 1SR H, PV BT SR L2 AE 2 = o Jb9AT RS, 508 L TP 7
mz:a%ﬂ>mﬁzéﬁy%mm5
IR 2 = a 22 f(2) I m RER (FF f(a) #0, WFE m =0), TATH
f(2) = (z = a)"p(2),
XH p(2) £ 2 = a Lof#HT, H o(a) #0. HEEERHN
f'z) _mz—a)" lo(z) + (2 —a)"'(2) _ m +w%@
f(z) (z —a)™p(z) z—a  ¢(2)
ERE] p(a) # 0, # £ 1 2 = o S0MRYT, HIE L&) 18 2 = o i — Gt HRH

©(z)
! /
Res(f(z),a>:i,/ mn dz+i, (p(z)dz:
f(2) 270 J|z—aj=p 2 — @ 270 J|z—aj=p ¥(2)

(2) z=a £ f(z) B n B
PRI FRAT AT

N
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X p(2) 7E 2z = a oM, H o(a) # 0. FATH
e )
f(2) z—a P(z)’

E3]i (< )> 1 2 = a b — WS, HaR

fiz) y_ 1 —n 1 V),
fes ( f(Z) ’a> B 2—7T'Z /z—a:p 2 adz " 2—7” |z—al|=p ¢(Z) de=-n
IR 2z = a 2 f(z) MATER /L, BATSA BT AHGE XER.
FAT AT DL R A0 T B AT TR

S 351  kgs) Ak 2= a MBI DI, 2 = a & [(2) B mAEE, 2= bR [(2)
49 n ZARE, W

Res (g(z) :

IERR AT IR,

> = —ng(b). (3-4)

fz)  z—a oz
KHL o(2) 1F 2 = a IRHT, HL (a) # 0. 15HE, 1 g(2) - 25 mOfpTHE, TA1H
Res <g(z) : J;/((z)) , a> = Res (g(z) . zTa’ a> .
— PR BT LA R (XEBUR T g(a) REANE), BT
Res (g(z) . zma’a> = lim(z —a) - (g(z) R mg(a).

zZ—a zZ—aQ

KHUER] (3-4) HR9EE 3 NS — 3K

3.5.2 WHIBHRD

W2 RHERL C BBNA AKX, f(z) £ 2 W THBRAHRSINE L ET, £ =
2 + C L&ES:, JFHAE C LARM R AR EE. Wz = a1, a2 f(2) EZ2 ATEE AL B
MIRIEI BN ma, - my; KU, B by, - by 52 f(2) E 2 WITHE 5, ﬂlﬁﬁﬁiﬁﬁj\ﬁﬂﬁ
Ny, Ny

AT 5 S L, FATTH]
N(C, )=
P(C, f) =
DINETR f(z2) F£ 2 WKEZ A A XL S I EE R, m HF A (KA BHRom A
HEREF R () RitEL.

EIE 3.5.1 SRS LR)
1 'z,
2ri Jo f(2) de =

N(C, f) = P(C, ).
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EPA %Uﬁﬁ% 3.5.1 WHIHE BLRAREUE #E, AT

i ). 7 ZR( =z)+ZRs< EEL b)) =) - pe.s)

X ARAFW AT XL ERBBH X IFARE T 5 W
PADBERERE LA 2 BB 2.

EIE 3.5.2 (FMHSHMMBIR S AN) KA 351 69#FLFAMRL Kgk) A2 L
BATE K, B =9+ C L% A

s k !
27172' g(2) - J;”((z)) dz = Zmig(a,-) - ang(bj)
i=1 j=1

C

JERR 5P 3.5.1 AR EE B4, [

3.5.3 IEAIE=E

L CRMHIML, f(2) R C LIESRAL %2 I C ERALE T 20 A O I
SRS SIS, WA arg (=) WX IEERE G, 4 2 5 C S 0 Y, A0 ang (=) MOIELEE
EA—EETE, ATH Acarg f(2) BRX MR, WM f(2) #TE C Mt A ¥ <. TRMAY
FCA SR A 20 IATRE X

51 35.1 EC:z=¢€"? 2 =€ AT 2 M 2o BRIBEBALF AT . B 2 &K
SR 00 FESAZALE] 60 + 27

(1) f(2) = 2" (n = 1). SERT F(2) ORI nbo FELEASALE] n(0y + 27). DAL £(=) HIlE fo 44
N

el

Acarg f(z) = n(0y + 27) — nby = 2nm.

BEZ, 2 WS R AR, f(2) = 2" BRASE A 0 .
2)f(z) = & (n > 1). BB f(2) FITRMAM —nbo ELLBWUE] —n(0 + 2m). HIE f(2) HIE
ftgEN
Acarg f(z) = —n(0y + 2m) — (—nby) = —2n.
WEZ, M WESRIFE ARG, f(2) = L I ESRIE A n .

(3) f(2) =2+ 2. NHMERI, TWHL g = 0. 24 = FIMGEMAM 0 BILF] 25 1, f(2) AITEFH
AT T; 4 2 MR AN ZE B E] AT B, f(2) IR T St Ipl% TR 1] TR DN
%ﬂ AALE] 2 W, f(2) BB -5 $ E]ﬂ“@ 0.

arg f(z)
P2 \ PL w=2+z
arg z
| | | ‘v
T Vv
P4
i
z

RIE f (2) fOme f 3B % [
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gl (3) T LAHES T E R .
513 352 HCRBEANHE, f(2) RC LELHHK, ac CRETHIFEREHK. Wi
|f(2)] <lal, VzeC,

R4 Acarg (a— f(2)) = 0.
WERR W F(z) = () <1. ®M = I;leaéc{]f(z)]} KRN f(z) /£ C EIESE, P
PA|f(z)| FTUME C B3 BRI M E, BRI M < 1. 80
Acarg(a— f(2)) = Acarga (1l — F(z)) = Acarg (1 — F(z)).
R FRAT R TR Acarg (1 — F(z)) = 0 BIA].

91— F(2) B9, 3 AT R BB A L PR, 4 2 W O AR, BB w = f(2) 182
VETERUL | < M A, T 1 M7E B A4

X, FE 1 — F(z) & AE AP IR 12 2 847 — M5, ERZ R 2RSS Bk
Acarg(l—F(z)) =0. [

E 351 FHL L, AR EESRENE R, BRAMBAEEE UIE MR, AT R 2 E 1.
b

A
Agarg /z = Scass

i, TG O AR g(2), AT
o s /505 = BCHES)

5l 3.5.2 W f(2) =+/2(2—1), z WEMZ C M2 B i, 3K Acarg f(2).

n

R FH ey 19 e SC, AT 2

1 1 3
Acarg f(z) = 3 (Acargz + Acarg(z — 1)) = 3 <g + Z7T> .
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3.5.4 RARE

FAMLRAE 352 ML T 5k, WEXEE, NSRRI IER In f(2) =
In|f(2)] +iArgf(2). M2 BEEL C E—E G, In f(2) FISZE In | f(2)] FFBEA AL SR
i arg f(z) —MRRERAETHR. BEFZ,

fz), 1 _1
% : f(z) dz = %AC In f(Z) = %AC arg f(Z)

AR BT R 3, A5

I 353 GRAEE) R 2AURENHAXCERGARRER, f(2) &2 AR TAR
MBI AT, £ D = D + C J—_:% a"’rﬂ.& C EAEAT EAR IR AR,

Acarg f(z) [z
- / )= P(C. ).

27

it 35 1 ARE f(2),9(2 )iﬁf%&fw;’ﬁm&z%ﬁxﬁa AR 4
1) Soelz) 2 gy Ak, 4o R f(2) B D PR, IR RCIELC) 2 g g o,
%) 2)-g9(2)) = Acarg f(2) + Ac arg g(2).
3) Acarg ;) = Acarg f(z) — Acargg(z).
4) Acarg(f( )" =nlcarg f(z), Vn € Z.

SERR (1) R RARIN. (3)(4) B (2) MIELHERIL. AT (2).
PR

Ac arg(

(
(
(
(

25 &5 R BT [

HEIL 352 % f(2) HARAREELEME, ac CRERMIERER, B|f(2)] < ||, i
F2cC, 4
N(C,CL - f(Z)) = P(C,f(Z))
FAle, f(2) £ CHBARRER 2 ARHMES LIRS f(2) =k 7 AHH

WEBR H51HE 3.5.2, Agarg(a — f(2)) = 0. HEEMEEMEN N(C,a — f(2)) = P(C,a —
f(2). HER a— f(2) 5 fz) BHERIKHKS K P(C,a— f(2)) = P(C, f(2)). HILEIfG5%. B

51 3.5.3 W f(z) = (ezi% FZE C : |2| =4, 4 2 W5E C W55 T — G, KiEM
W Acarg f(2).

£ C FTHEXIBA, f) AN 2RES 2 =0, AWM —REL 2 = &7, AW —F A
z=+V2i. Rk N(C, f) =5, P(C, f) = 2. HfEAEHE, Acarg f(2) = 2r(N — P) = 67. [ |

3.6 [HEEER

FIE 3.6.1 (EBREE) R2AMBEABECHBRYAFEE, f(2),9(2) 2 L8
BT RE, 2D =D +C L&% o F

[f ()] > 1g(2)], Vzel,

_57-



= R SR

R 24

BEZ [ f+ghf—g ZFERR 2 NOREANKIE.

WERR IR 351,
Acarg(f(z) £ g(2)) = Acarg f(z) + Ac arg (1 + %)

9(2)

(2)
R 5] FE 3.5.2 AT 40
o2 )
carg =

EEE
‘ <1, Vzedl,

z

(2)
WA Acarg(f(2) £9(2)) = Acarg f(2). BN f(2), g(2) =TI, K0
N(C, f+g) = Acarg(f(z) £ g(z)) = Acarg f(z) = N(C, f).

XHUER] T 45,

5l 3.6.1 FEEZWATHFE 2 —524+1=0.
(1) RIZITFETE 2] < 1 WIIIRAEL
IR C 2| =1 &, BATH

| —5z4+1|>| =5z —1=4>1=2%.

I N(Cq, 2% — 52+ 1) = N(C1, =52+ 1) = 1, BIFFETE |2] < 1 WALE —1R.

(2) SRIZHFEE 1 < |2| < 2 WHIRAEL.
BT Cy 2 |2| =2 &, FATE
24 =16 >11=| -5z +1>|—5z+1].
It N (Cy, 2* — 52 4+ 1) = N(Cq, 2*) = 4, BITFEFE 2] < 2 WIAH U,
B (1), HFREAE |2) < 1HAE—R, 3FH 2] = 1 EER (FHR |24 < |52 — 1]). XFE, £
1< |z <2 WA =R [ |
Wpz) =2" =Xz 4+ 1, |\ > 2. FERAFAE |2| =1 L, BATE

15 3.6.2
Aol = A > 2= 2" +13> " +1].
Rk p(2) = 0 1E |2] < 1 WtaA AR
5l 3.6.3 W p(z) = anz™ +an—12""1 4+ + a1z +ag & n RERBE A, REH L
lan| > |ao| + -+ + |an—1].

MR B EE, f(2) = 0 FERLLIFRIEE B(0,1) WIRH n MR
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5l 3.6.4 KRAFEe* — 42" +1=07E 2| < 1 WHIRDNEL. AR C : |2 =1 &, 341
A

le*| <elfl =e<3=]—42"| -1 <|—42" +1].

R TTFRAE 2] < 1 WEIRRADNEET N(C, —42" + 1) = n. [ |

3.7 IRARESFESEENN A

3.7.1 REFEAKEIES—IERA

AT LR X 4R e AR T &SRB E R AR e B, R /N, FRATDEE AR e B
HIE A .

REFEARTIBRIER. &

p(z) = anz" + an_12" 14+ 4+ arz+ag, an#D0.
& n IRE RZE 2 Ui, AT
f(z) =anz",  g(z) = an12""" 4+ +ao.
B O 2| = RABM. WS lim [95] = 0, Wil R 755 K0, RATH
[f(2)] > 1g(2)|, VzeCl.

HFESERE, N(C,p) = N(C, f) =n. T, p(z) = 04E C FrEDTRBNEH n MR Xl R
FHERMERT A, p(2) = 0 FEBANE FHNEA n MR O

3.7.2 WHRZSIESR—IERA
LEFRATT R BV BL 2% 5| 2.
EIE 3.7.1 (B 2.4.4) & f(2) £ |2] <1 R, |f(2)| <1 H £(0)=0, 1
|f(2)] < Izl < 1.
H—, EHLE 20 EF |20] = |f(20)] <1, ARA f(z2) =2 (0 RETFH).
FRATVH A A e FRE R 4 Y —MIER]. R AN 5] 2L
SIE8 3.7.1  MRIK f(z) BRFRZINEZEMS BRA€CHA N > 1. &
F\(2) = f(z) = Az
ARLTAL Fy\(2) =0 & |2] <1 AHE—FfE 2 = 0.
WA BIEBE C, 2| = p (5 < p < 1). HEEE
Azl = [Mp>1>|f(2)], Vze€C,.

D117 R A BCE B AT A, N(Cyy Fy) = N(Cpyhz) = 1. F 2, Fi(z) = 07E |2] < p WAUH —fi#

z=0.
Hp PHAEEME, AT LLL p &I T 1, XEIE T F\(2) = 0 75540 R % 8 A ME— iR
z=0. |
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VR 251 3BHERR. BMAETE 2 = o, 13 o] < 1 H |f()] > |of. 4 A = L2 gy
|A| > 1.

FEIETTRE f(2) — Az =0. HEIH 3.7.1, EHIRLE 2| < 1 WILAE 2
filt, A JE! ZHEW] T XHEAT (2] < 1, #AH |f(2)] < 2.

i i A AT R B KA SR A H, RAEASFETE IR,

0, 1H z = o A

O

3.7.3 BHMHMEE

FAVeBOR — A )5 H#.

SIEE 3.7.2 K f(z) BRI D LM, 20 € D, wo = f(20). FHHEZBw € C, ZX Fy(z) :=
F(2) — w. 4B 20 R Fu(2) 89 m BEE. RAGLELS c & 6, B35

0 < |z — 2| <9, 0<|w—wp| <e
i, Fo(2) 5 m A=K &, TP F,(2) = 0 1A m ATREAR.

JERR T RICIEER, F4E 6 > 0, €13 Fu,(2) L F, (2) = f(2) f£0 < |z — 20| < &
WALAEA 2.

/7‘,\

€= ‘ mi1|1_5 | F,y (2)] -
M w iR 0 < |w—wo| < e i, TATH
|Fw0(z)|26>|w—w0|, \V/ZGC(;)
ZKH Cs |z — 20| = 0.
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