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IZOWTIRRD R T4 F),

o WIFEMOIEER 0 4 hAT 2, —DOBIEEMLTH .
o (MHAID) BECERERA, ZNEHS Lok L BELASEL B3 2 L &5

|

L. EHZIHT 5,

IO —BROWOBEEHOENE TS, TIERAL—LTHERL (WHW3E TR b
RV, 20nH D),
RENCEERBEIED 720D T, BEERWERDFEOEH L 2R3
(FERALEXR[ED),

o 1A 12 OfEi e LE 3 (BIEABIZ 1 A 12 H 13:30 L),
o HE I3 EHLET (MdYIhik 2021 £1 A 19 H (k) 13:30)

K 2 BROERBABGHE T AB L 92, HEXHEOE Z5md
http://nalab.mind.meiji.ac.jp/ mk/complex/toil3.pdf TF (HEIE7 7t X
T&EXT),

o BEDLDM 14 T H D LN ERAS, ZHIEEICIIL $8A (RINFE),
o HIKLF— BRI LET (CAUOVTIEANCHAL £9).
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SEDEEH

EFABIIFETHALE, ZALSTREH CHHE B, ZOFETEZTEL EH

b,

A, EEDEFOEIRDEHEZ ZDEMEL W, LHIFFL TV,
TFHA TcHfOkMNOW < cDd B U L. UTER g BEELT,

f(z) = (Zg_(zc)k (z€ U\ {c}), g(c) 0 DD 10, |

EHB e fDkMOERSE < cDHBEE UL, UTEHR g BAFEELT,
f(z) = (z — ¢)“g(2) (z € U), g(c) # 0 KD LD, |

FEHCIPY Q2 cDd 3R UTIFAITHY, c P Dk HMDELT,

Q) £ 0 THIE. ¢l f = % D k LOWTH 3, )

Gl Qo) £0 BH L. MR Tc X f = % DERK HOWTH S, | L 75,

EHD (cif ORixk O 51
N1 . d\"~ B
Res(f;c) = mzlinc <$> [(z —c) f(z)] N

EFHE TP QP cODHZMABHTEAT, cHPOLIMNOERLELIFE (i
fi= % DE AL OWTH D) Res(f; ) = IS((?)J

FHF TeR oD 1O, ¢ 25 c DHBAHFTEAZ LI, cld f =9 DEA
1O T, Res(f; c) = Res(ip; c)i(c).J
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11.2.2 MO HE DEBDOHE (f X)

1l 25.1 (FEFBOE D Bk (> ) (Ko &)

tanz
Res( i ,O)
tanz D z =0 OF D D Taylor ERZEIAZZI TH RO TAS (B — b [1] D §7.3 @
8 7.15 (2021/1/9 B¢ 1Cid. Bernoulli 2 AW T —RIEZ R T RNADH - TV, ).

1 1 1 1
sin z Z_§z3+§z5_... 1_522—’—?24_
t = = : : = - -
M= sz 1_122+lz4_,,, 21_12+lz4_
2 4 2 4l
1 2
1_7W+7W — oo
k2 THID, w=2 eBce, oo 3 3
z 2
I—EW‘FEW -

KRBRN), WA Y aw” L ET BT, FRELST

n=0

o 1 1, B 1 1,
(Zganw>(1—2lw+4!w—---)-1—3lw+5lw—--~.
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11.2.2 MDIFZE DBEB D HE

{51 25.1 (FEARILDEID F 2 i 5 f (KA DD E) D5 &)
DR BT, MLOREE LT 5 &

ap =1,
w1
T2 e
ail ao 1
2-3 o~ o
EPBNEICEL Z 2N TET
a=1 a —1 a —3
o =1, 1= 3 2= 157
W 24
tanz =z 1—|———|——z 4 © tanz LI l—}—iz—k
o 3 15 z4 z3 3 15

Res (tazr:z;o) = % |
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11.1 B¥EHE 1111 EHE RN 3

FEFH 25.2 (BEEUEM, the residue theorem)

D ¥ C OB FRERT, R? DEBE AR LIZE & Green DEMMBHKIL TS &5
3 Bz, Ko C oD 7o 7 T E M = MEREE), C = 0D (&
fTAHMOEFIZ D #R5ME) B, Q& C ORFEAT. DcCQ ®ilizd,
{G}L, 13 D NOMEBZHT, f:Q\{a, - ,ev} > CRERE T3, D
Y R LD,

N
(1) /C f(z) dz = 2wiZRes(f; G)-

g
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11.1.2 B eEH I3 haea T

COEHEYRAZ—FTBL, BEGHIL THORBLAIR KRS, ZRETHT
KRB ORED S B, RSB S OO, KIEZNATH2 3,

il 21X Cauchy DFET NN EEL 72D DEERIED

dz 1
la—c|l<r = —27riRes( ;a) = 2mi.
|Z,C|:,z—a Z—a

£7e. Cauchy DHHARY (213 | &) ) D21 RO 0 5)

i/C f(z) dz = i_o27riRes <f(z);a) = lim(z—a) f(z) = lim f(z) = f(a).

27 zZ—a 27i z—a z—a z—oa

555 A
CNSDFEADIARICEHREEZRHVBDIE. BIRFEEICE>TLEFVWRA
THEH, FPDRTVWTHS I,
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11.1.2 BECEBIITREE T (B )

. dz dz dz
TE-E DM 10 (1) /z+2|—1z2(z+2) (b) /z_i_22(2_2) (C)/Cm

(Ci¥ z=cosf+2isind (0 € [0,27])) (BFRWEZNEN T, —mi, —mi) &, VT
NLEBOFHIFETE S (RPoTHEI).

X512, 10 ZH XN BE (Cauchy DFESD N EE - 72135 D) TRFHET

%Zﬁzhof:/ L nruiETEz kSR,
z+2|=1 22(Z2 +2)

dz 1
/z+2|1 22(z+2)3 i Res (22(2 +2)3’ >

1 N )
:2W/~Ezirn2 <(z+2)322(z+2)3> =q ————
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67i 3mi
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11.1.2 BEEHIZTRET. T  Goursat DR

LoOMEZREND T 570, BEGHROEHEFIROARIMENEIhTNE Z
DB B (2 DFERTITARML),

Goursat DT neN 2 T3¢ &

n! f(z) o (n)
CORAZDS DOPEEEHZ > TAFAT X 5, R
i = L 27i Res <(f(z) a)

2ri z— )L’

i (AN, e ()
-t () Lo ]
= lim f(N(z) = F(")(a).
(29I DIFT, Goursat DA (2) ZHABLKTHDHEDELZWL, L WHD

PHDERTT, dor b, Goursat DAL, Cauchy DFED/ANHE 2 IZDWT
WM LTI F o, RAZDIFHELIRD, EWVWHIEXFHTHHD 5510, )
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11.1.3 e o E#Y7: 5EH

ZL DRIZRKDA +— V) —DHEBEHDFEANE > TWB, I ZRD & 5 REHRE T 5,

r @W%B&:xcim\@f/ f(z) dz =0.
N
I D& = MBS MDD fRES 5:

N
/f(z) dz—/ f(z) dz—Z/ f(z) dz = 0.
Cc @R ORI j=1 |z—cj|=¢

—MRIHET 2 F v LT EDT, f(z)dz=0. ®XIT
A O

[ ee- z / F(2) dz 0.
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11.1.3 EBRYREEH (00 %)

N ViR

/C f(z) dz = .ZNl/pcﬂ_s f(z) dz = 27riZNlRes(f; G).
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LU, BHiR C #0720, N BIREWGEIC. ZOFFIGER S 5725500 ? 5
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0 U)
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11.1.4 BECEF DR (00 %)

L] (00 )

(R
g(z) =f(2) - kXN; fi(2) = (f(2) — £i(2)) — 1<2ng fi(z) = Zan (z—¢)" 1<;N fi(2)
k7i kA
BRDILE, £l5 1IHIX D(gie) TICRT 2FHTH D, £F 25 > fi(2)
EC\{c, -+ ,G-1,G41,--- ,en} CTIEHITH 5, ) kA

WZIZ g & Q TIEAIZ LTRW, Green OEBIZE-D < Cauchy OFEEH L D
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_,, - dz
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(=20 T: n#1 DL %,

20 TH2. )
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11.1.4 BECEF DR (00 %)

SEH (o0 X)

#j
W& 27i ’C%Z)i)’fo

V]z—¢l=ec TEEBRZ LN ZDZEDI. H

N
/ f(z) dz = 27riZRes(f; g). O
c =y

y

(UEREDES b, B 52RO BEEHE A2 LT, WRMROEH %
FWBIMTHZ, LEELEDOENEESS, )
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11.1.5 Rk [AlEsEx vz —/(b

(2D 1115 FAL—LTHHNERA, )

ZO#ETIE, BHEORWVEE D OBER C = 0D 12 5 S f(z) dz WZIREL

oD
THREBCEMZBAT A (EH 25.2), BAdhHR (81) @ (SROE D ©) EHRE L FHEh 2 &
ZEALT, XD —BNRRABEHEIFLNS, BHIENMLTBL,

C NOEREDHR G, -+, Co DIFRA C:= G+ + G EF T (HhfsH) o F
Ro FHIH G PPIRTH 2L &, C EYAILLIER, C =G vBE CO

j=1
% (BF) &S,

X1 Ct DI A 7L C 2. aeC\ C*ITHLT, ¥l

3) n(C;a) := 1 dz

2ni Jez—a

. CIZB3 % a DIEH (the index of a with respect to C), ®2WX a DEDHD C
D EIERH (the winding number of C around a) &MEXN 5,

X0l
n(C;a) WHEBINICIE. C A a DD % EORAEIMIEE > T\ HERIET, EE
MTEHTH 2 Z e (Hle M) FEHTE %,

(o2X)
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11.1.5 &% Mg % v 7=2—/k(k

C H3, BHEA QI1IZD2WT 0 ICREO—Z (homologous to zero) ¥ &,

(Vae C\Q) n(C;a)=0
BEDILDZ 2D (Cld. Q ODHEEOEEDRZE SRV “FERN ),
Cauchy DFEDEE C OfEK Q MDA CH DI A 7L C 25, QIZOWT 0
REQ—ZTHD. f:Q— C HEHE ST /Cf(z) dz =0,
(LLRRHBA L7z Cauchy OREEIETIE, I Q oW TEM e RS D & 5 &bzl T, #

DORHDYIT CizonTiE (Bl WS DINR) R TH o7, T I TR Q IZOWTIE (e
WS LIANZ) AT, 20D DI C 2oV T Q TORKET—Z WS EHERL TN, )

—MRESN-BHEE C 13 C OEE Q NORSH CL oH A4 24 THD, QIicD
WT O ICKRER—ZTHELTHL X

N

/f(z) dz—27TlZ (C; ) Res(f; ).

Jj=1

R LE, BIRIEME 2], 566 3] 2 H X,
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HEE, BRI GEEE > TITA S X2 T 27072725 TH
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RET DI LICHoT,

—J7TZD 8§13 THAT 2 X5 7% (BEGEHHEICHE D) EEDOFEEE, v
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13.1 EHEKDO R FotESD

LS DR
Clz] := z DEFBRBZIHA 2K
P(z) € Clz] i&® LT
deg P(z) := P(z) D%

i
EM 253 (AHBEED R LoED)

Q(2)

P(2),Q(2) € Cl2l, f(2) = 5155

EIBHEE,

, deg P(z) > deg Q(z) +2, (Vx € R) P(x) #0

/_00 f(x) dx = 2mi Z Res(f; ¢).

Imc>0

ZIT ) @ fFollic®55, Tmc >0 2T DT NTUTONTOH
Imc>0

ZWD e EKRT 5,

B OH  thE RS - [FITECE 55 25 [1] 2020 £ 1 H 12 H 19 /22



13.1 EHEKDO R FotESD

HEEHIEE 30,
Q ZDXS5ICTREZERTOESPHHT 2, 25X VHWBILFTEST

o5} Ry
/700 f(x) dx = R1,R|zlm+00/R1 f(x) dx.

LOEHOBEE (TR AUENHS & 510) MRS 2 0T

/_Z f(x) dx = lim /i f(x) dx.

Q MiET T, AHBIRD ARSI ERM OB TR E 2 Z L 2¥AK (3T TH
%), 7o LDEME MDA TS, BNIFEEMNCIIF RS2, Eogifz
ST o L RELD RV,

Q THVPHICHL2BBOMEIZ & ¥ 570502 R —1 1512742, DFD

/(X> f(x) dx = —2mi Z Res(f; c).

e Im c<0

(i ZRes(f; c) =0 HWEHiLo, )
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13.1 EHEKDO R FotESD

i 25.4
[ < dx o
_/_oo S
P(z) :=2"+1, Q(z) :=1 &BL b, FH 253 DEMEPRD D, EBE. deg P(z) = 4,

deg Q(z) =0 TH2HH 5. deg P(z) > deg Q(2) +2, F/fTED x e RITH LT
P(x)=x*+1>0+1=1TH2%»5 P(x) # 0.

; Q i(F+kZE i 1= —14i —1-i
¢85 O & P(c) =06 c= T (k=0,1,2,3) & c = 1, 1 = =071,
Imc>0&2R2DIE, = 1%2",cz = *\}g". Zhold ct=—1 2L, PD1MD
ZRTHEP5

Q. V=8 _1_¢ _ g
ReS(P'CJ)_P’(cj)_4cj3_4cjf‘_ 4°
JEER 25.3 725,
. Q Q . 1 w20 s
=2 X, &, —omi- (=1 _ o &
wt(Res(P,q)—i—Res(P,Q)) 2mi ( 4>(C1—|—C2) 2 33 C
y
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