EREAHEERERE No. 7

FEM 5
2017F1H14H,2024FE8H4H

B D(e;r)={2€C||z—c| <r}, A(c;Ri,R:)={2€C| Ry <|z—c|< Ry}

Cauchy DAL SEHI NS EHIEHOME

BN Z N0 58I N EWBBHEATRENED 5. —HOEE. RAMERE. Liouville DE
B, RFROFEL EE N5, —HOEHE & PERPERIIHE,
RIRE 107. U X C OBES, ce U, f: U - CIFIFRHI T2 &, RO 2LMFREMETHZ %
Ny

(i) U CIERIZRBEE g DFEL T, f(2) = (2 — ¢)¥g(2) (2 € U), g(c) # 0.

(i) f(e)=f(c)=---=fFD(e)=0, fF(c) #0.
(ZOEMDED DL ZWZ, cld f DO EUDTRE VD, ZOmEDGEHIZH#ERE — b §11 12H %,
()=(ii) 1. ZHEADEE LA UMIETREATE 2, (i)=() 1&. BREERZHWS, )
RIRE 108. Q X C OfEB, cc Q, f: Q — CIXER fle) =0, f #0 &5,

>0 (Vz:0<|z—¢|<e) f(z)#0

DD LD Z b (ERBE 0 THRWIERIBIBOFERIZMZ L TWS) 2t

(T, IERIBIEO—HOER (identity theorem) D3EH S, )
FIRE 109. MIEEH sin(z +w) = sinz cosw + cos zsinw (2, w € C) %, E=AEKOINEEHL, —
BOEMZHWTEEAYE X

B 110 B /(o) = 1 O, FH a 0% D OBMEEY (Taylor ) OIUKEREERD .

7272 UEANBURBZ Db DIXFEIT LW TRD B Z ¥,
(C ORIER 52, HECHLTAES, KBOAS 1 LEEL . )

0 2n
IR 111. f(2) = 3 DO0DEDLDHD Taylor B f(2) = —Z% TH DM, DORERZE
n=0

BRL 2 EADHIETRKRD X

BRE 112. Q X COFIRT, f: Q — CIFEHL V2 € Q f(2) #0, 51T fIFEREHTIIRVE T
BL &, min|f(2) BEFELENZ 2R,

FIRE 113. f(2) 2% |2| < 1 OFERE (Fh 280 H5MEA L VI EK) TIEAITH > T, |f(2)] 23
|z =1 TEHE m T, Ldd |2] <1 CEEZFERINL. f(2) ZERTH 3 L 2R,

FIRE 114. XD (Schwarz @ Lemma XN 2 FHLEM) ZAEHE X,
f: D(0;1) — CIXIERIT, |f(2)] <1 (2 € D(0;1)), f(0) =0 &T2Z, |f(2)| < |2| D
IF/(0) <1HHDIID, EBIT, f(2)=cz, lc|=1RKd c PIFETIHELR &

f(z) < l|z] (0<]z|<1), |f(0)]<1.



M 4SFE S & Laurent ER

I 115. ROMFEDERZIBN LK, (1) MZFFERL  (2) BREATRERERA  (3) Mt (4) AZEMESR
S (5) B

IR 116. R f OINIRER c 5. f D kMO TH S IZEI VWS b, EREZBXRK,

MR8 117. ©WZEEIEDY Laurent BHAIRETH 2 Z L 2fiam L 32 M (FETHM L) Z2—2FH ),
(ERADEL D AL OZERDHEIFH, Laurent BEDREREICOVWTERT I L, )

fIRE 118. ¢ 2% f OVRERA, keN T2 %, XD 2EMIENVICFIETH 2 Z & 2t
(i) cld f Dk OMTH 5,
(i) c BT H %A U TIERIRBEE g DFEL T,

(z€U\{c}), glc) #0.

(ZOMEDFFHIEHR — b §11 1ITH B, (I)=(>Gi) KL TH, (ii)=>1) L Td, BFEEHLTL
T2, RIEEBHETDH S, )

FRE 119. DUFD (1),(2),(3) ZFERAE X (Casorati-Weierstrass OEM % D FIEEHE K).

(1) (Va € C\ {0}) (Ve > 0) (3z € A(0;0,¢)) expé _a

1
(2) (FH{zntnen) ILm zn =0A lim exp— =0.

n—o0 ZTL

. . 1
(3) (FH{zn}nen) 7}2{.10 zn =0 A nl;rgo exp = 0.

CNEIRL T2 DI R R ORI T2 L, e* = expz, log DWHEDFETH 5, (1) & a=re &
T2 E 2%, 0 TREARNIZREITR WY,

fIE 120. f(z) = 2(21_2() WOWT, UTFDbDZRD X, (a) 0 DFEDD D Laurent E  (b) 2
DFEHH D Laurent BH  (¢c) {z € C|2 < |z| < oo} IZBF % Laurent EH

B 121. f(2) = 2 +1)1(z+2) WZOWT, UTDbD%ERD K, (a) D(0;1) IZBF % Taylor EH

(b) A(0;1,2) 128 % Laurent R (c) A(0;2,00) IZHBIF % Laurent ER

1— ¢

FIRE 122. f(z) = o % 0 DEbHH T Laurent B X,

2
1 .
PISE 123. f(2) = (z+i><+2z1) iZoWT, MROMIEZ X,

(1) 0 DF DD D Taylor BAZKD X, (2) 1/2 < |2| < 1 1281} % Laurent EHIZ KD X,
(3) 1 < |z] < 00 IZHBIF % Laurent EHZ KD X,

B

PISE 124. ROME - DEOEREANL, (1) ROMNICHE S ALl (2) BAHE  (3) B
(4) FBL  (5) C OMHES D HF2 D (6) EomE



fIRE 125. HECEHZEHE, flz 12D &

8 126. cc C,R>0,Q:=D(;R), P: Q= C & Q: Q —» C ZEAlz T3 &, DIFNOMICE
Z Ko
(1) (Vn e N) PM(c) =0 72561 P IZEHBEKTH 5 2 L 2R,

) P
(2) (Hk:eN) P(c)=P'(c)=---=PF(c) =0, PP (c) # 0 KD LD HIF, Q TIEHIZRBIE Py
P(z) = (z—¢)"Pi(2) (z € Q) Zlli7TDOMFET 2 I L 2mt, £y TOLE Pi(c) D
ﬁa‘% P, k, c TRbDE,

(3) P2 (2) OIRERMET L E, f o= % i3 c BEAk MOME T3 28 (BIC Q) £ 0 THIUZ

K RIOW) 552 L BRY (c HEA kORI IE. k IR ERE K HTELT ¢ 13 K Ho
MiTH 27, $703 ¢ 13 f OREAERESTHE 2 LELS),

(1), (2) IFIFHIBR O EFEURB AT & F S %, (3) & (2) AV 3, (1), (2), (3) DIEIHE
LAR2?220 (3) 2EbALEATHRAS X515 LBLTHES,

I8 127. f(2) = D E, Res(f;0), Res(f;1), Res(f;2) 2R K,

.
(z—1)(2—2)3
RIEE 128. XDOLBEE DM E ZDME. ZDRICBIT2EEE KD X,

W) F() = e (@) F&) = s (0 GEBBOTHR)  (3) f(2) = —

2241 (22+a) zsinz

FIRE 129. ¢ 28 f DE& kK NOMTHIUX, n> —k Zi/lzTHEED neZ XL T

n+k
ety () fe-onn

D DIDZ & Zmt, 72721 ay 13 Laurent EEORE: f(2) = Z an(z—c)" (0< |z —¢| <€)

n=—oo

fRE 130. Res(f;c)=a_1 £ T2 Z, RDODBDERD K (Res(f;¢) & fIZOVWTHETHS Z ki

(1) Res(f(z) +cosz;c) (2) Res(3f(z);¢)

MR8 131. f 1 0 < |z| < R TIEHIT,
f(=2)=f(z) (0<[z]|<R)
Zi/z3 e THE X, Res(f;0)=0TH3ZtZmnrt,

IR 132. c & f D 1IDOMIT Res(f;c) =a_1 £ T 5, £/ o ld c DLFETIERIE T 5, ZOE &=
Res(p(2)f(2);¢) 23K Ko

R9SE 133. (1) mcotmz = Mol

e D E Z DA, BEERD X, (2) ce CHERBEE f O 111
DL, g & ¢ DIEFHETIEAIE T5 & =, Res(fg;¢) = g(c) Res(f;¢) Zmd.  (3) / 2*rcot wz dz
|2[=5/2
ZRD X,

URRFE

FFEEE 134. %‘?f’r&’ﬁﬁ Zanzna anzn ODWEﬁEﬁ@#%ﬂ%?ﬂ Rl, Ry T, 0< Ry < Ry <@ %’f(ﬁf:ﬁ‘

n=0 n=0

BOIE Y (an +bp)2" DUCRERIE Ry TH 5 Z 2 R,

n=0



FERLBDMULE

fEIRE 135. RO f L EE c TR LT, ¢ B f DIIOBRTH20EZ &K

1—cosx sin (z2)

(1) sin(2%),c=0 (2) = 0 (3) 1= cos (29’ c=0

FIRE 136. k€ Z I LT, ¢S f Dk MiDFEHTH B & %,
(i) k>0 D ZR3EFEDER. T2bB c DiifsF U &, U TIERIRBEE g BEEL T, f(2) =
(2 = 0)fg(2) (z € U), g(c) #0.
(i) k=0 DL E, fliXcDdBEFETERT, f(c)#£0.
(ili) k<0 DEE, cld f D -k O TH %,
CERTHEEF, LITEAHE K,
(1) k€Z ceC,cld fDENDER, g DULNMDBRRETEHEE, ¢l fg D k+ L MDEHT
HD,

(2) k4 €Z,ceC,cld fDkNDER, gDILNDERETHEE, ¢l g D k—LNDERT

é%o

BHEEDOERDHAEADICH

NRE[FSBHEE T 2-DICEEHIR S, RELEZRVWE DI, FREDIZ, BETHENLEAR
(EH) ZHPCAFATE 2 X5 ICREE TS 2 &,
R 137. a X 1EE, n ZHAKE T 5, UTNOEDZRD X,

*© dr © dx o dx < dx
wi=| Sve @i-f ot e i wi-] st

(5)I=/Oox4dx (6)1:/00"72dx (7”:/“’ da

oo (#% +a?)? oo (¥t +at)? —oo (2% 4 a?)"

& dx
8) I = —_
( ) /Oox2n+a2n

2

x < g2z 42
¥ 4z (Allfors, P. 173) (2 L orre
T3 5o 4 g O (Ablfors ) ()/_mx4+10x2+9x

(3)/°O”“°2dx 0>0 (4) /OO d (5) /OO T L
o (@2+a2)? o (@24+1)(z*+1) oo T+ 322 42

&8 139. P(z), Q(z) ZHWIZHEIL m, n ROFHFBOZIHKT, m>n+1 L. a ZIEBE T 5,
P(z) =0 »FERE 723, FHFHERTIE. BIR a1, a9, ..., as DAZDH T

(1) /_Oo ggg cosax dr = —27 Im (Z g/(((;i)) eiaaj)

j=1
2) /-

Q(.%') . . > Q(Oéj) i
Pla) sinax dx = 27 Re (;1 P’(aj)e
DALT 5 Z & Bt

RIS 138. (1) / b
0




fIRE 140. P(z), Q(z) € C[z], deg P(z) > degQ(2) + 1,V e R P(z) #0,a >0 ¥ T2 & &,

/ Qi @ gy = 2mi Y Res (ggi;ewz;c>

Im >0

DD D, WO EHEFRETHENT I, a< 0D EFES THE XV,

FIRE 141. [E8 a, o I LT RS 23K Ko
* cosax T sin ax *  cosax * cosax
(1)1:/ de(Q)/O dx(B)I:/_OO(da:M)I:/ —  dzx

o :1;2 + a? .152 + a2)2 o ZE4 + CL4

* xsinax
(5)1_/_00964—1—a4dx

RIRE 142. n XHA, a E D IBZEB, 0<r <R &35, UTOEDERD X,
27 27 2

(1)1:/ cos? 0 df (2)1:/ sin?" ¢ df (3)1:/ d0
0 0 0

a2 cos? 6 + b2 sin® 6

27 27 27 10
de do 1 R+re
4) I = _— 5) I = 6) I = — Re| =—— | df
) /0 5—4cosf (5) /0 R2 + 712 — 2Rrcosf (6) 27 Jo e<R—T€Z€>

27 do 2 de
(7)12/0 (R2 4+ 12 — 2Rr cos f)? (8)1:/0 a+beosd (@>5>0)
9) I+:iJ ZFABEL I, J Z2RD X

2 cos nb sin nf

27
I= =
0 R2+r2—2ch080d0’ / /0 R2+7’2—2R7“COS<9d9
(10) I +4J Z&tRL I, J ZRD &K

2 27
I= / e cos (asin@ —nh)dh, J= / <Y sin (asin 6 — no) db.
0 0

IR 143. f(2) = Q(2)/P(z), P(2),Q(z) € C[z], deg P(z) > deg Q(z) + 2, Va € (0,00) P(z) # 0, 0
X f(2) DIFAISE /213 1 oy 358 &,

/ f(z) de = — Z Res (f(z)log z; ¢)
0 c€C\[0,00)

M DILD (72720 logz & Imlog z € (0,27) £7225 XD BRI ZI D), ITHZiEHE X,

[LERSDINE, Cauchy DEE
RIRE 144. f HFEE EDX [a,b] T O LT, c€ (a,b) ¥ T DL X,

b c—€
p.v. f(@) dx := lim </ /(@) dx + ") dx)
T —c e=+0\J, xz-—c cte T —C

a

DEETEZ e ZmE, (B¥ b dgst. f(z) = flc)+ (z —c)g(x))

RIS 145. f(z) = gg;

DAIDO v &, [LFEED

, P(2),Q(z) € Clz], deg P(2) > degQ(z) +2,Vz € R P(z) #0, a € R 23K

/OO f(z)e"™® da

DIHEOINER S 2 Z & 2t (2 AU 0 LRl B 72 i)




O

fI&E 146. f(z) = PE;, P(2),Q(z) € Clz], deg P(z) > degQ(z) + 1, Vx € R P(z) # 0, a € R\ {0}

D RIRTACRSE- N = Vi)

/ f(z)e"® da
DINRT 25 Z & 2t (MR L 7Z20Wr —XTHhLE L W),
R
(E%a>0@t§\#n/ f(x)e"™ dx O (Cauchy O FAE | ) HEETRE 2 Z v ZiFHAT
— 00 —-R

2720C. IRERET QUGG Z ZiX->TWa 7 X X bAK 4 H %, REETORMMIE, [LFED DIFE
BIFIIFICRE L T 5o MID OFRCTLFRAD OIFAEERT DI, HHVWHETH S, RETFA T
clioTtws [ 2T gr OUURAIEABEICK B, )

0 X

FIRE 147. f 1 c DEFTEAIE T3, C: 2z =c+ee? (€ [0,n]) L, XADBEDIIOZ L%
N

lim I dz = mif(c).
e—40 C- zZ—C



P&
RE 107. #HE/— 1+ 11 ZRTRXW,

FRE 108. Q IFHEA. c€e Q TH 2D 5 (Ir > 0) D(e;r) C Q. @RI FHan}n>o s-t.
= Zan(z —o)" (z2€ D(gr)).
n=0

BLY (VkeN) fB(c) =0 THIUI, f(2) =0 (2 € D(¢;r)). BfEEOHEREA VDY f=0 4
D, IRECKT %, WZIZ (FkeN) fBe)£0. ZDE53% EDISBTRNDBDES &, 67 D
(i) SR D ITD, W ZIZ Q TIERAIZZEE g BELEL T,

f(2) = (z—)g(z) z€Q glc) 0.

g DEFETHEH S, ¢ DHIELTE g £0 TH S, FBE (36> 0) (Va: |2—c| < 0) yg(z) g9(0)] <

lg(c)]. SDEF |g(2)| = lg(c) = (9(c) = g(2))] = |g(c)] = lg(c) — g(z)| > 0 THLH 5. g(2) #0. F
22, 0<|z—c| <6 THIE. f(z)=(2—c)g(z) #0. m

FRE 109. TEEDR 10 f## (https://m-katsurada.sakura.ne. jp/lecture/complex-function-2014/
toilO-answers.pdf) Z AT HFE W,

FRZ 110. 1422 = (2+i)(2—i) THE2 D, 2=4i THIUT 1422 =0, 2 # +i THIUT 1+22 #0.
WZIZ fIX C\{i,—i} TEAITH %, a cR & i, —i L DEEHEIY 12 p:= Va2 + 1. WZIZ D(a;p)
T fIXIERITH 205, r> p 27z THEED r 1L T f & D(a;r) TEXIERITRWV, WZIZ f D a
DEDLD DFERBUEBHOICRERE p THZ, m

BB 111. 70 LERRICIEL Z ¥ DSR2, 223 = (2+3)(2—V3) TH ., BFEoHFL0 L +V/3
Y OFEEEE V3 TH 255, V3BNFEETH S (Z0HFIZPLIZL 3o TH B, TLRWIZEL
EEIREDFT0DEHERDZ I, o — ZORETTNIOHBOEERTD 5,

DURE. FBUERZ R 2= 2iiHs %,

FHEBOFRDRAKD &
1 1 1 1 IS /22" & -1 .,
=5 = 5 m =5 e s (5) ~ L

ZOMBDUTRT 3 & || < 1o [22/3] < 1 & |22 < 3 e |2] < V3. IERPEROESE (Z an(z—c)"

DILH LA p & |z —c| < p TUCR, |z —c| > p THEH) »5. TERPERIT V3. (— J:?b) D)
D ER—HEGHETDH 2 & 5D,

o0

-1
f(z) = Z szn

n=0
WD BB DI 2 Hl - 7242 T, d’Alembert DA% Cauchy-Hadamard DN % AW 2 H5ED
H5,

(Cauchy-Hadamard O AXZHW2) f(2) = Z an(z — )" EWVWIBITHEL & &,

-1 .
c=0 an{ gyt (n D)

0 (n DSFEE)
THY. .
0 (n DSETE)


https://m-katsurada.sakura.ne.jp/lecture/complex-function-2014/toi10-answers.pdf
https://m-katsurada.sakura.ne.jp/lecture/complex-function-2014/toi10-answers.pdf

TH20o, WRFFEZp LT DL,

— =limsup V/|a ]—L—i
B n—>oop " 731/27\/§
WX p= /3.
(dAlembert DR ZHAWS) BEEH T 5 Z 2 IFHRR WV, (=22 B LT
= -1
n=0
N L=/ 4 ML A4 , 1
Eﬂ@ C @%#&ﬁ@”ﬂﬁﬁ#{%%*@%o bn = —ﬁ Z£< t\
) ] 1 3n+2 )
ﬁﬂamﬂ'ﬂg&<wﬂ'1>_ﬁﬂﬁ_3

b@ﬂ:i}g”@ﬂ%¥%d&(i%miofyﬁuiM<3TW%\M>3f%ﬁiézt%%

n=0
KT B, WAIT Y 3;“
n=0

B 112, 8 FDB Tmin|f()] BFET 3750, fISERMITH ) AL &5, f(2) £0

220 0F |2 < V3 TUCR. |2 > V3 THRET 3, ©AIIGRERZ V3. m

THBH B, g(z) = f(lz) LB g0 - C RIS 2. min|f(2)] DT B LIGEL RO

T, Iglea%\g(z)] MFET 5 (FERE o max]g 2)| TH3), ERIFIRD (Hxf) mAMED FHE

1
min |£(2)]
WKE-oT, g FERBHTH 5, Kbmy fOEBBERTHS, =

RE 114. KIEOBEGHOARICH > TV A3 DT, A ANZFEHDTHARTRZ WV, »

RE 115.

(1) QCC,ceC, f: Q> ClF 2, et fOMKRRRTHLEIE. Fr>0)fl3{zeC|0<|z—¢| <1}
TIERIDD {z € C ||z — ¢ < r} TEIERITR W, R DIDZ EEWVI,

2)QCcC,ceC, f:Q—=Ctd%, chH fOREATEBREATDDL1E. ¢ ¥ [ OINIF
BETHD, f D c DFEDDD Laurent BHHDETD 0 THEZ2Z 2V, T2DE f(2) =

Zan(z ) Z ~ % fDcDEDLDHD Laurent EFHE T2 & &,
n=0

(VneN) a_, =0
DD DI e R EKRT 5,

B)QCC,ceC, f:Q=>C,T2, ch fOMTHZLIE, ¢ B f OIMVFFESTHD, f D
c@ibb@meﬁ%ﬁ@IB#OT&<\ﬁ@@%%meﬁﬁéik%h5o?ﬁb%

Zanz—c —I—Z @n ~ % fDcDEDLY D Laurent ERIE T2 L &,

(EIkEN) a_k#O/\[(VnEN:n>k:) a—p = 0]
DD D Z e ZEKT 5,

(4) QCC,ceC, f: Q—>CtT%, cd fOMIENRFERTHD i ¢ D f OIMIFRA
HYH. fDcDEDDD Laurent B D EFHMRFED 0 THRWIHZFROZ L2V, T2Db

:Zan(z—c)”+z (za:Z)" ZfDcDEDOHD Laurent B E T 5 & =,
n=1

(VEeN)(FneN:n>k) a_, #0
RN DT L RERT B, (WEKDD)




DB, X5 LTELEHHBREVD, L (1)~4) Z225MEE L. £ Ro7% 5, Laurent EHDN %
FWTLE- T,

o ¢/ f DREFHEREA Y (VneN) a, =0

o fOME (FeN) ar,£02D(VneN: n>k)a, =0
o ¢t f OIEMRFES L (VkeN) GneN: n>k)a_, #0
L 1ITTOBFREBVWOT, PLEL LS, =

FRE 116. ¢ PEZFEBE f OINIRNERTH 2L E. f1d ¢ DEDD T Laurent EEFEK S, §
%bHH (Ir > 0) (FHantnez) s-t.

f(z):Zan(z—c)"—i-Z don (lz = <r).
n=0 n=1

(z =)
CDEEcH fDEkMNOWTH?LIX,
(i) a—kp #0
(i) (VneN:n>k)a_p,=0
MEDHIIOZEZWVS, m

fRZ 117. 1 DX FMERESCE 3 2 E# T,

a ) N
ce C T, Rl, R2 X0 < R1 < R2 < o0 %(ﬁ%f:j—kj—é (R1 Z0 L)U:@“;é’ﬁf:z’)\ R2 =8 R1 X
DREVERTDH 20, £70F 00 ICFHELW), [ DY A(c; Ry, Ry) TIEAIR 51X, Hapn tnez st

(3) f(z) = nz_%an(z o+ ; (Za_—z)n (R < |z —¢| < Ry).
(3) DY SSUIDY & {EN Ri<ri<ryg < Ry e SEED r1, T2 R T, Z(C; 1"1,7‘2) T—HRIZ
MO S 2 (FRC—FRICRTH D, #HORTH %),

(I D—EHE) B3 (3) DD Lo TWBRBIE, Ry <r < Ry Zili7=3LED r IS LT,

(4) = IO men.

B % |z—c|=r (Z - C)nJrl

\_ J
BB D AEEETIUIFEIZD, BT OEHDTZI TS ZOMEDREL LTIZRLET %,
MR RAICHREL TS Z e HHIK S,

[c DEZRBEE f O RAE T2 %2, JR € (0,00) U{cc}, Hantnez s-t. A
(5) fz) = T;]an(z —o" + ; (za_*’;)n (0< |z <R).

(5) DEADHEENE, 0 < r <re < R ZWiZTHEED r1, 1o X LT, A(e;ry,re) TRRICHE
TS 2 (FHC—RRICGRTH D, MR TH %),
(R DO—EME) FX (5) BEDIZ->TWE RSB, 0<r <R ZHZIEED r X LT,

1 f(z)

(6) an = m

T 2mi

dz (n€Z).

|z—c|=r

N J




MR 118. ¢ PEEB f OMVFERSTHIUE. 3R € (0,00) U {o0}) (3{antnez)

[e'e} . [ee} a_p
_;_:Oan(z—c) +n§_:1(z_c)n (0 <|z—¢| <R).
(i) ¢ f Dk OMWTH 3 L1,
a_r#0 A (VneN:n>k) a_,=0

TH2ILZRRT 2, WA

k

=Sz + > (z“_"é)n
n=0 1

n=

== - n a/_l al_2 e aik _

_Zan(z c) +z—c+(z—c)2+ +(z—c)k (0 < |z —¢| < R).
(z—c)F Zan " ra(z—e) T rasz—)* 4+ +a_y, (0<|z—c| <R).
THDOENENE D(e; R) TIRT 203, ZDOM%Z g(2) £BL:

g(z):ianz—c”+k Zankz—c Zankz—c (z € D(¢; R)).

n=—k

U:=D(;R) £BL &, gld U TIERIT, g(c) =a_ #0,

2~ 1) zeUN (e
%725

(i) g 1% c ZAOHES U CERITH 255, (3R> 0) D(;R) C U 5 g & D(c; R) CERITH
5, WZIZ (H{bn}nzo) s.t.

:O)t% Ay, Z:bn+k t£< 2:\

=S = 3 bl = 3 e o

n=—~k n=—~k

flz) =

00 k
— _ n _
—Zan(z c) —|—Z G—op (0< |z —¢| < R).
n=0 n=1

ZLTCar=by=g(c)#0. m

(2o, Y Effio TRIMCEL ¥, ZARD IR RBZTNE, RoTW0E I LidHMlin L
DT, WHERETICHBEL THHVWENVWE ZATH S, )

10



BRE 119. (KEPEDRVOT, HVWXEZIAERT S, b o LHWITNY ) TTEED» L, FH
DMFTIE, e =c Zii/zT 2 F—EWNTH 5, FHE

(Ve e (0,00))(3lz €R) €* =c.
BRB O TII,
(Vee C\{0})(Fz€C) expz=c
MWD IO, 526Nz c ITHLT, expz=c Ziizd 2 EF—EBRNTIE RV, EE

c=re?, r>0, 0el0,2n), z=x+iy, z,y€R

IR N

expz = ¢ — %Y = ret?

— et =r and ¥ =¢"Y (= FFHUOHEREZINS)
< x=logr and (In€Z) y—60=2nmi
< (Ine€eZ) z=logr+i(f+2nn)
TH206. XD TR 21§60 5,
HUBERCIRfE R A2 75 277
“ZAMBEE log DEIX

(1) logre'? =logr +i(0 + 2nm) (n € 7).

ZD () DAYDEIKRIZ,
{z eC ‘ exp z = rew} ={logr +i(0 +2nn) | ne€Z}

WS Thb,

fRE

(1) a=re? (r>0,0¢€0,2m)) &3 %, exp% =a=re? X

1
(IneZ) — =logr+i(6+ 2nm)
z

CAETH %, WA X
- logr + (0 + 2nm)
EAMETH %, Ve > 0 1L T n e NZToRESHNUL, 0+ 2nm > 1/e 72D (HR

1 ' 2 > 2nm| > 6 + 2 1/e)y TD = 5T
llogr + (0 + 2nm)| > |6 + 2n7| > 6 + 2nmw > 1/¢) L&z logr T (6 1 2n7) EBITX

(IneZ) =z

1 .
0<|z] <e, exp— =re? =a.
z

(2) 2= —> (eN) LB L, WOH lim 2, =0. £LT,

n

1 1
exp — =exp — =exp(-n)=e " =0 (n—o00).
Zn —=

n

3) 2 ;:% (neN) LB L, WHMC lim 2, =0. LT,

1
exp — = exp
Zn

=expn=e"—00 (n—o0)M

:\»—l‘ —

11



(BEF212(2) & 3)1X lim e =0, lim =0 2 WS ERTHEALREEEZFE->TWVWEDIT, )

T—00 T—r—00

fRE 120. f @ A(c; Ry, Ro) 128 % Laurent JER & 1

[e.e]

) a
= E an(z — )" + E o (R1 < |z —c¢| < Rg)
n=0 n=1

LWIHOEDORDOZ e THY., REBICIEZ—EMEDLDHBZDT, 505D HTH, ZOFEORICEHHIFK
RV, B2 D FiE— @D Tldiwn,

(BE1) f(2) BRO XS ICHHDBIECTE S,

f(z):z(Q—z):;(i_zi2>'

7% D0 DEDLDD Laurent ERIX (52

(1) % EZAEED 0 DFEb DO Laurent EHTH 3.,
(& Taylor BRI TH )

o0

1 1 1 1 1 2\ e 2"
R e R DI G D SE N C L]

z—2 2—z 2 1_(2/2) 2n:0 n=0

WZIZ fDO0DEDLY D Laurent ERIZ

1(1 & 2 e 11
f(z):2<+z2n+1>zz2n+2+2'z (0 <[z <2).

n=0 n=0

(2) —2%2 WFENEED 2 DFEDH D Laurent EFHTD %, % D2 DEHDH D Laurent ERHIX

1 1 1 1 1 1 _1§:< z—2>”
S —

T (G-2+2 2 1+(:-2)/2 2 1_(_2—2> 255

ZZHH 22" (]z—2| <2).

WZIZ fD2DEDLY D Laurent BRI

-3 (S e ) - X G- 3 o ecle-a<a

2
n=0 n=0

(3) % WFENHED A(0;2,00) = {z€C|2< 2] <o} B2 Laurent BT 5, - D
A(0;2,00) IZBT % Laurent BRI

1 1 1 & n <. o >, on-l
-2 2(1-2/z) 2 Z( ) X m =T e @<l <o)
n=0 n=0 n=1

WZIZ f D A0;2,00) IZB1F % Laurent EERHHIZ

X oHp—1 X on—1 X 9n—2
f(z):1<1_22 )=;<Z2Zn):_222n (2 < |2 < o0)m

2\ z "
n= n=2

(Blf)

12



(1) % D0 DEDHY D Laurent FEH

1 1 2
_ — ... FE)... = 2
57 =oAL =Y (<2
. 1
DMAIZ — BT
z—2
1 1 X n . 1 1
f(z):; p ZQnHZZQnH:22n+2222n+2+§'; (0 <z <2).
n=0 n=-—1 n=0
1

@);®2®ibb®men£%

LAy = O o (g <)

DRI % B AT

n=0 n=-—1
= (=1)" 1 1
:Z(%)Q (-2 -5 —5 0<lz-2<2
n=0
(3) 21 (0;2,00) IZFBF % Laurent EH
! —.--(J:Zlﬂlj)--'——izn_l (2 < |2] < o)
22z N = A=
iRy
fe="1. ——22“— S <l <oo)m
Z_z = il = 2 n z| < 00).

BRE 121, ZAUE. MR L (BR), RS BIRGH, R, WO HEELSFHELAMETDH 5,
XD TR RL X 5. ERBOFEH T TR o725,

f(z) = 1 _az+b+ c
(22 D(z4+2) 241 242

EBWVT, 7EEL-T

12@%$T%%o

z

1 o n=0
z+2 B 0 —9 n—1
> ( 21 (2 < |2| < o0)
z
n=1

13



i 2 35 1o L EZ AT

22
e
> (=0 (J2] < 1)
1 . n=0
22 +1 - o0 (_1)71—1
Z o (1 < |z] < 00).
n=1

O (—2) 5L 2EOR L E AAUSHENR 2,

o0 (o.9]
Z 1P (2] < 1) > o(=Dr22t (|2 < 1)
— B — 2 . n=0
241 )] & 241 )] & ) 12
Z (1< |z| < o0), Z (1< 2| < o0).
1 n=1

BT 2] <1, 1< 2] <2,2< |2] <oo DIDDHAI, WHIHAEDES, LWVIDIFTHENEZ
AU EHEL <1370, FHEIGHHEEEITH 5,

(BBE) f(z) DD IBOTIEE

1 z—2 1
f(z):5<_22+1+z+2>'

(@) |z <1 D E, |-22 <1, |2/2| <1 THEH5H,

1 1 1 1 1 > 1 Z\"
O O e R e | [‘<2‘2>k§0<—22>k+ 22 (+3) ]

— é [i(_l)k+lz2k+l + i2(_1)kz2k + io: (2_711)1”2:”]
k=0 k=0 n=0
1| & > 1
5 {Z [(_1)k+1 22k+2] RS Z [ 22k+1] Z%}
k=0
-: {Z [(—nk“ 4k+1] SR [ 245 H } (Il < 1)
=0

75l HIDORHERRT S L

f(Z)—;[<2+;)+<—1—i>z+<—2+é>zz+<1—ll6>z +<2+312> 4+...]

113, 3, 13, 13;
G R S T

b)l<|z| <2 &, |-1/22|<1,|—2/2|<1 TH205b,

f(z):;:—(z—2)z2(1+11/22)+; 1—( z/Z]: [ Z_z)zl?i<_zl2)k+;i(_§>n]
>

k=0 n=0
1 — (—1)F -1 — (D" &S (D2 &K (=
=5 —(z— 2)2 k2 T 2n+1 2" 22kt 1 +Z S2k+2 +Zo on+1 2"
L k=0 k=0 n—
LS (DR & (—1>k RERR <—1>”
=5 >, oIS .. > ok > g 2| (<]l <2)
Lk=0 k=1 n=0

P ISR Ao

14



7252,
()2<|z] <0 DEE, |-1/22<1,[2/2| <1 THZH b,

1 1 1 1S P&/ 2\
1= 5 |~ i 7 * s = [ =232 (=) 3 () ]
[ 1 (—1)F 1S (—2)n
= —(z — 2)? (22’“22 + . ( Zn) ]
L k=0 n=0
(DM SN (-DE2 S (-2t
~ 5 Z(sz)ﬂ +Z(z22+2 +Z( Z)n ]
Lk=0 k=0 n=1
oo k41 2k 0 k—1 2k—1
:% Z( 1)Z2k;+j_2 +Z( ) zj“ & ] (2 < 2] < o0)
Lk=0 k=1

(BURE) SRR DO & T OHD B R

F(o) = 1 C2i-1 1 241 1 +1 1
S (22+1D)(24+2) 10 z+4id 10 z2—i 5 z+2
WZEDS W B Z R,
2] <1 D& E,

%i[ + (2 +4)" +< ;)n] 2",

n=0

1<zl <20Dk %,

1 [ 1\" (2= + (24 40)i"
o= (S () S R,

n=1

2< |zl <00 DEE,

I &K (=2)"+(2—9)i" + (2+4)i™
10 2" ’

(FNToZDL TS, )
RO, BRYIOBIHEZEL &, |2] <1 Tl

5_?_ 1 T8 TT16 T 32w 128 256 512 1024

1 { 52 1522 1523 6521 652° 255z6+255z7 10252° 1025z 409521 }

1<zl <2 Tl

1 2z 22 3 2 4 2 4 2 4 2 4 2 4
e 1—-Z= _ _ el
=5 (13 ) |

2 < |z < 00 T,
1 2 3 6 13 26 51 102
I A A P )

(FlB ko £ 0N %, )m

2T B B
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RE 122.

Dz 12 22 ZRALT

n=0 n=0

Wz
2 > 1 2
1—e? = — n
e an (z€C)
n=1
THHH1H
1-e¢” 1 ,2n—4 1 ,2(n—2) =
1(z) = 24 _nzln! _nzln‘ ; n+2

1
22

(0<|z] <o0)m
n=0

3

FRE 123. f REODORORT 2, BIHLT22+1=--(2+1)(22 1)+ 5~ % THEH D,

N |
—_

2241 1 3— 2 1 1
J— _|_ — _

2 5
(z4+1)(22—-1) 2 2(z+1)(22—1) 273 2416 22-1
(1) |z| <1/2 D& &,

f(z) =

RE RS T,

IVENEYS 7
(2) 1/2< |zl <1 D EHEKICL T,

B) 1< |z| <0 DEEIX

BRE 124. (RS TXOKNCHE B2 WEKTHE RV EEo7=0T, TRAHIC O 1 LIERE 52
LT&, 2o, BB Z3FTRETHoT, 7= (2) & (3) BIERE ANBZZRETH o7, KK
2O ERIIMOLMA LT TIHTPNEZDT, 25 LThARNTENTAS LEHBE K2 b0
753
(%)

(1) R OB REAKES S C OHMAES Q ~OEEEEE. O NOMREIER, T4bb5 o f € R,
a<B,QCC, g 0,8 = QAIHETH L X, o DL E Q NOMBEIER, ZHAKIIC
WOV DI, ¢ BRSO THBZrE2 WS, T

a=ag<a < --<a,=p
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(6)

27 S {a;}i_g BEFEL T, ¢ ZB/NXH [aj1,a;] KHIRLZzE & C il (oA K THE
Bosdife) b L VWOIEKTH 5, (a; TREAAMDRBIFET 200, GeENA—BL%
CTHRWV, 2WHZeTH3, )

Rk BROIE o ZHIREMATLIRVWETTH S, BROILELIZINC C, v, T ZE¥YDE
BTHMERT D2V, C: 2=p(t) (t€a,p]) RELBEVWED T2, (HH:T8F7 X —&—
OB FZZZTHOOIREIL WS DD - T, FMEEZROREISEO Z r i Z 2 TW3
DIEAIM?)

MR HEMTH 2 213, BOEHF L IZOSRWI 2 WS, MR SR TRWIEEIR. B
LUTCHS, DD
tita € (o, B, ti#ta = (1) # ¢(t2)

DD LD eV, HiIFRDPAMIER D&

ty,t2 € [avﬂ)a t1 7é ta = QO(tl) 7& (,0(752)
D DINDZ &V,

R HAEERRO Z & % Jordan Ji (Jordan HifR), HAEARMARD Z & % Jordan PARMKR (Jordan iHh
) w5 2edds, ZOHIFELIH—INTWVWARL T, NJordan HifR) & F bt =i,
EELDERTE > TW5D0, BKRTH S,

HEFRDIBARIRR & 13, MR ERRED KT 2 (T2D5 (o) = p(B) D ILD) Tz,

C DEDESE Q MHEITH 2 i3, Q DHEELOINERERZ 205,

ik BEADPOHEGE L ER L THIERDRZVH, BHESLWVWIRMHED D & Tk, MEkE) » H#E
) EXFEMETH 5, INEREDTNA X —IPFEERLTVEEZI/-DT, ZOHZTITINEFICLT
Bz,

20D QDBHEAETH D LT

(Ve e Q)(Fe >0) D(c;e) C

DD IIDZeZ WS, TIT D(ge)={2€C||z—¢| <e}.

BT Q PINERTH 2 Lid. Q NOEED M ¢, co WA LT, ¢ ZAARL o ZRAE T
% (0FD () =c1, p(B) =c2) X572 Q NOMBEBFET 222V,

D% C O REL T DL E,

DY (2 eC|(Ve>0) D(z:6)ND £}

D DOZr% D O YR,
EDORE WD, ML L THEBORRICK > TWS XS 7% (B Hific oW TOHFET
B 5,

IR D WX LT D = {z€C| (Ve >0)D(2;6) N D # 0 2> D(z;6) N D¢ # 0} % D DHi5R
IR (DS E D OBEETH 2), D OERD C NOXDHNCHE & 2 72 PRl ¢ 0B
o(la, B]) = {p(t) | t € [, B} EFEL L. DU C DESTITIA (¢ (t) DFM) DEFIZ D 23D %
EE(ZZEALEREZTGYE., EHrDT5), i C ZIEDRIZTHE2L 05, B
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RE 125. ZARICELZERWIhY, BT 5101k 84 EX AR —F 2 RBEDNH 501372,
(f#’%) D& C OFREH T, ZDHR 0D XD CL O HHMEAMRTH 2 £ 5, £/, Q&
DCQEM7THER {3 D NOHERSHE, f:Q\{c,...,on} = CREAE T 5L &,

N
(2) dz = QWiZRes(f; ).

oD =

72720 OD IXIEDQMEDHMFRTH % 2T 5 (0D OETHRIDEFIZD 27 2), ®
RE 126. THUIFEEMIC T8 LRI TI R, BHLTEZLHEIRNETL,

BRE 127,
o [N R>0IIMLT |z2—c <R TIEAIRE 2, Res(f;¢)=0 EERLTH 5,

o [ 7 c OEETIERE P, Q 2FWT f = % PEIN. cH P D EHOBSTHL ¢ 1% f

DFEA kMO TH 2, (Q(c) #0 THIUL, clE f DEMNOWTH 3, )
o FHIEHOFES O WS D, ZHEHADROERES L LS TH2 (o, ZH
R L TIIERBETE ZRERW), —Ib, —RIELTEVTEL &,
(a) f(2) = (z—0c)*g(2), g(c) # 0 &7z TIERIBIE g BFEET 2251 c X f D ENDFEMA
TH 5,
b) fle)=f(c)=-=fFED(e)=0 (FHITEL L 0<j<k—1R2TEOEE j 3L
T fOle)=0), fR) 20 BBIEEciE f DENOBEHRTH 5,

o cEA KN THZLIX, kL ATODHZBREE THLT e fDE MNOWMTH 20, %
72X e D f DREREERIRATHE Z 2V,

e c f DEA kNOMTHIUR
1 ' d\*1
Res(f;c) = m ljl% (dz) [(Z - C)kf(z)} .

(FRE) P(z) = (2 —1)(2—2)3, Q(2) =2 £BL &, P(2),Q(z) €C[z] THH, Pt QZ C TIEHI
ThHb,
P0)£0TH2056, f130 D565 (B2 D(0;1)) CTIEAITH 5%, WRIZ

Res(f;0) = 0.

1LEPDO1IMNOERTHS20, 1 fOEALNOMTHS, (Q(1)#A0TH2roH, 11X fOD
LiOMTH %, ) WZIT

Res(f;1) = 1,3311(2 -Df(2) = 121;111 (z _22)3 = (1 _12)3 -

z—1 z—1

—1.

21 PDO3NDOERTHEIDS, 21 fOEASNMNOMTH S, (Q2)#A0 THE00, 21 f D
SNDOMTH 5B, ) DRI

R%Uﬂ%:@flﬂg§<i>&4K2—%W@ﬂ=;E£<Zi1)<

z2—2

2\ -1y -(z-1)2 z-1-2z -1 _
() - T e e




TH2H»15

1. 2

z2—2

N | —
—
[\
|
[
SN—
@

fRE 128.
(1) P(2):=224+1,Q(2) :=2z £BL k. P(2),Q(2) €C[z] T. P & Q1% C TIERIT, P(z) DFEH
W THEZE BIC 1, Q(£i) A0 TH D05, f= % in C\ {£i}. i 1& f D 1IOMTH 3,

Q(2)
P'(z)

2
22

oz
22

Z=1

— 1 Res(f;—1) =

Res(f:) = 2 -1

- P(z)

Z=—1 2 ’

Z=—1

(2) P(2):=(22+0a%)?,Q(2):=1+2z B &, P(2),Q(z) €C[z] T. P & Q1% C TIEHIT. P(2)
DERIX £ai TH 5,
a # 0,+i THIUIL, ai # —ai, £ai # —1 THH, +ai D P DFELHL L TOMEBIZE BT 2,
Q(£ai) #0 THED 56, +ai lZ DI f D2 OWTH 5,

Res(fiai) = i (L) (- ai )] = tim (52
es(f;at) = -1 %511 7 z—ai) f(z)| = 2%1;1? Gt
(a4 2) — ((z+ai)?) (1 +2)
= lim !
i (2 + ad)!
g BT -2k 2
z#ai (z + ai)? (2ai)3 4a?
. 1 d\*! o . 142\
Res(f; —ai) = 7(2 ~1) jlinér%1 (dz) [(z + ai) f(z)] = ;l%r_zz ((z — az‘)2)
o (z—ai)? (14 z2) — (- ai)?) (1 +2)
= lim :
#-ai (z —ai)?
. (z—ai)—2(1+2) -2 i
f%%i (z — ai)? (—2ai)®  4a?

. 1 1 1 . - " 1
0=0THIUT. f(z) = ;z:;ﬁ—46%6#6\0ﬁ%—®ﬁf\%@Mﬁ@4£@mi;

DIFITH %6 ‘

Res(f;0) =0.

a = +i THII.

1+=2 1+2 1
A e VA EE Y EE VA R ER I

ThHsh6, WilE —1,1 T, M zhzh i, 2.

1 1

R 1) = i (4 0112) = lim e =

a——1 a——1

z=—1 B (_2)2

1 d\*! Y -1 1
. R J— 2 — ] — 1 _— = —
RNLU—@_Q&%<@> [( = 11(2)] E§<H4) R EES A

(&2 5 DHIR) MBOFEIZ. ZOHER. MO BORE LB RELEARVRS LIk,

1 1 1 1
f(z)_zlz—l—l 4 z2—1" 2 (z-1)2

Az RN
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1 1
4 z—(=1)
1 1 1 1 1

e 1 TD Laurent BRI D F L 17 1t3 CEE TH2756. Res(f;1) = I

(ZHUIEDNES T2 D DTIIRK T, 2 oFo TELMERDZT Y, MMEHEI 2VWTTA, )

e —1 TOD Laurent RO EHIZ ~ TH2H756, Res(f;—1) =

| =

(3) P(z) :=zsinz, Q(2) :=1 Bk, P,Q & C TIEAIZEAKTH 2, P(z)n =0 & (In € Z)

z=nm. P'(z) =sinz+ zcosz, P'(z) =cosz+ cosz — zsinz = 2cosz — zsin 2.

n#0DEE P(nr)=(—1)"nr #0 TH226, nt lZ P D 1HUOERTHH, f D 1O
TH5%,

Q(nm) _ (=1)"

P'(nm) nmw

Res(f;nm) =

n=00DYEDnm, 2ED 01ZDWTIE, P(0)=0, P'(0)=0, P"(0)=2#0Th2»5, 013
fD2HMDERTHY., fD2OMTH 5,

z )’ — lim sinz - (2) — (sinz) - 2

2—1
Rest£:0)= gt i () G006 = 1

=#0 \S8In 2 20 sin? z
z—0 z—0
. sinz-(2) —(sinz) -z . sinz—zcosz
:]Hn D) :lﬂngggfjfggf
270 sin” z 270 sin” z
z—0 z—0

Taylor ERD 5

3 2 1 1
sinz — zcosz = (z—;—k >—z<1—;+~-> = <2—6>23+O(z5),

sin?z = 22 + 0(24)
THHENH,
Res(f;0) =0. (—IZ I THEKDD)

E® Res(f;0) DFER DD DBV (B LD BW) 2 d LARWDT, JlfEzwL o0, 91 M8
BEELD 0 ICBII 28I 0 TH 2 ZHVTH RV, 7= Laurent B D 2 XKLL FDERS

1 1 7

PR 2 o« o o
flz) ==+ 5 + 360° +oee
THH2Zehbdbnhb, (é‘ﬁfi&i%ﬁﬂﬁbﬁﬁ)of:ﬁi HAREIWEE RO WO EOL G
BTN, 2hefizg — - — 1 ompmmmonmosmE
sinz  (sinz)/z  1-% +% ...

1+ %zQ + %24 + .- fEsh. Fhr 22 TEl-> T LD Laurent EFOHZ Lo 3HEMME SN
%, )l

FRE 129. (z—o)Ff(2) & g(2) £BL L, clf g DIREFBERIEAICHR T, g & c DEFETIERIT,
Taylor EROFREUZ ¢ (c)/n! THRBNZ, 2R (BEDB TR TR IFNY) f O Laurent ERIOD
I, L WVWIHEETH %,

(fRE) IRED S (3R > 0) (H{antn>—k) s-t.

f(z):Zanz—c Zanz—c

n=—=k n:l

(0< |z—c| < R).

DL &
z) = Za,mn(z—c)" (0<|z—¢c|<R)

20



Bt g: D(GR) » CEEAIT, g(2)=(z—c)ff(2) (0<|z—c| < R). by := a_psn EBL L.
g(z) = an(z — )" TH DY, Taylor BB T 2 RAONTEHD S,

n=0

WZIZn>0Ix LT
) (¢ 1 /d\"
apan =1 _ ( >g<z>

n! n! \ dz

-t (&) o0 = e (&) [e-orre]

= z—c z—c

SWEZ Y n> -k WL T

= —1 <jz)n+k (= of(2)] m

(n+ k)l 2

fRZ 130.
£(z) = g;an(z o4 ni: (za_";)n 0<|z—¢ <Ry,
g(z) = i)bn(z —o)" + f:l (zb—_T;)n (0 <]z —c| < Ry)
THhhud - ;
£(2) +g(z) = Té(an Fb)(z — o) + ni w (0 < |z — ¢| < min{Ry, Ro})
THBN b,

Res(f + g;¢) = a—1 + b_1 = Res(f;c) + Res(g; ¢)

TH b, AR
Res(Af;c) = ARes(f;¢)
HEIT 5,
(1)
Res(f(z) + cos z;¢) = Res(f(2);¢) + Res(cosz;¢) = a1 + 0 =a_;.

(2)
Res(3f(z);¢) = 3Res(f(2);¢) = 3a_1.m

fRZ 131. 0 OEFHFTIEAIZEIE D Taylor EEZ. [ 2MEBEBIE: SIXEBBROIEEZ I 6k D, f 2
R S IRXFEROIEE IR 2 HloTWA e EIN, ZRERBRD Z D LD,
(FRE) f 230 <|z| < R TIERITH 255, 5 {antnes € CZ HEFELT,
] . [e%e] an
f(z)= ;anz +;z" (0 < |2| < R).

BRE f(—2)=f(z) &b

F&) = 1) = Yo+ 30 S = S+ S L o<l <m),
n=0 n=1 n=0 n=1

Laurent EFHDREO—EM» 5

(VneZ) an=(—1)"ap.
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TIPS n BEABOL X a, =0 DD ID, FiC a1 =0 TH 225,
Res(f;c) =a-1=0m

FRE 182, f: Q> CHERIT, ¢ 7' f O 1 IOMWTHH LT 5L, QU {c} TIERIZRBIE g 27E1E
L

[)= T2 (zeQ\{d).

o(2)f(x) = 2295 () ().
0g 1X QNU TEAITH M5, ¢l of DEL 1 OWTH 2, W2

Res(ipf;¢) = lim (= — 0)p(2) f(2) = lim (2) limn (= — ) (2) = () Res(f;¢) = p(c)a1 m

z—cC z—cC z—cC

Wil ¢ ORBD D ke N & LERAE. RO L5155, QU (¢} TIERIRBIR g LT

fe)= Lo e\ ().

o D e DR U TIERIE T 5 &,

()G = 21 e @nu)\ ()

0g X QNU CEAICH 25, ¢k of DE4 k MOBTH B, WZIC
1 (d\"! . 1 [d\!
—(k_l)!l%g (£) - - (&) et

kol PR (R
T (I L e ] () F e CTAC)

r— r=0

Res(¢f;c) =

g 9(c) = glc) = a1 ZITHL, k HORBHPBECHKRZDITH 5, B
A% 133.

(1) P(z) :==sin7z, Q(z) :=mcosmz, f(z) :=Q(z)/P(z) =mwcotmz £BLKs P(z) =0« In € Zs.t.
z=mnm. P'(z) =mcosmz = Q(2). P'(n) =Q(n) =nwcosnm = (=1)"w # 0. WZXIT f OMI n

(n€Z) T. ZORHZ 1, BRI Res(fn) — 21 _ Q)

P'(n) — Qn)
(2) (ZHUF92TTA) flFcZ 1 MNOMIZKDODT, Res(f;c) = liyrén(z —o)f(z). ¥72 g & c DIk
BCERZ DT, FISHERET, limo(z) = (o). ¢ |3 fg DFi% 1 (OMTH 55,

z—cC

Res(fg;¢) = lim [(2 — ¢) f(2)g(2)] = lim g(2) lim (2 — ¢) f(2) = g(c) Res(f; ).
(3) WBUEHZHWIUT XV, |2] =5/2 OHTHEIPICH 2 f DX 0, £1, £2. |2| =5 D LT f OM
20, g(z) =22 BL k.

2
/ Prcotnz dz = / f(2)g(2) dz = 2mi Z Res(fg;c) = 2mi Z Res(fg;n)
|2|=5/2

|2|=5/2

|e|<5/2 n=-2
2
_2mz n)Res(f;n) =2mi »  n®-1=2mi(4+2+0+2+4) =20mim
n=—2 n=—2
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BRE 134. (%l
fRE 135. (YEfiHh)
RE 136. (HEfHH)

& 137, (1) g (2) a;:@ (3) 2%3 (4) % (5) # (6) 56f§ (7) agf%g i)g)”
(FE: nll=nn—-2)---2 (n: B, "l =n(n—-2)---5-3 (n: @E)) (8) %

na?"—1gin —
2n

R 138. (1) m(V3-v2) (2) % (3) —

5 45 6)(V2-1)r

FRE 139. (EF/ —FERTTRIW, )

e ¢ s ac)e” 4 Tea/V2 aq aq
RE 141. (1) - (2) mem/2  (3) (1+2a3) (4) N <cos\/§ +sinf>
Te—a/ V2 ab
(5) Tsinﬁ
27 (2n)! 27(2n)! 2 2 2 21 (R* 4+ 1?)
e 14;2. (1) D)2 (22) Wm B — @5 2 (52 moa ©1 (7 (RE =23
®) g O 1= a(g) 7=0 a0 1==F 7=0

FRE 143. (MEfE)
FRE 144. (MEfH)
FRE 145. (¥EfHT)
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