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@ KHOWNAE - HiEHIA
Q HxeH
o HEDETHE
o HHMHHEITR £ 254
o MiDIGE DB OFE
o MDIGE DB E (FBDEI L HoOFIH)
o MBUEH
o EMEHRR B
o ERERII AT
o HHUEF O BB 1A
o HBUEMDFERA
© EHEDITEAOFEH DI
o HHIM DO R FofEsy
o HHEM xe™™ O R OB
o A D AEHEEE D EHEY

Q =&k



AHOHNRE - HiEHIH

o TE™@ 11 £TIX (T8 10 ZFR\T) 7 4 — RNy ZEATT, 1EE 8~11 %
TIRE T WWW TRBELTH D £5, EE 12 0SB AHRBHTE,

o FEWXSHEEZDTIHRD 3T CRIEXME (1/17) 12BN F&H THKRAT
T)o BECEH Y ZOEBIFHEADIGH (¥ THHERRGE) REHLE 3,

o FHIBBDHEEICOWT D (Liouville DEH, R AMEH, REEDHAR
EHOGEH, MNVRREAD im X3RO — 20K 52 R 1 HE
SOOI E) IOWTEHAT 2 Z e R b T L, WEEEHER
BEI2021 EEF 27 MIRER T A FIRHN L TEEE T, UNIHEHE
KDV > 7 T3 p2, p3, p4, p5, pb, p7, p8

o SN, MDBEDBBOHEFIZOWTHHL £, KRB RHN
FHEBEMOFAD UE T GEHIZEEILICT 2 TETT ).

o X[EZ., ERPEEANDBHOIGHIZOWTHAT 2 TETT,

o 1/11 IfERE 13 ZH L3 (R K YNE 2023 4F 1 A 17 H 13:30, 1A
H WWW TR L £5),
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11 BEEHE 11.1 B0

11.1.1 fiBICR % 28545

WXk X ERGEHED H ORI TR o TR,
BECEM 218X 5 (§11.2) DIZSFEL B, B Res(f; ¢) OFHEOHTZFHL S FHHT 2,
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11 BEEHE 11.1 B0

11.1.1 fiBICR % 28545
WEWEEECEEDHDRTE T - TR,

BIRCERIR RN B (§11.2) OIS B, BB Res(f; ) DAEOMFEREL < BT 3.,

FIRBOEREZEE T2, HREMF » A(c;0,R)={z€C|0<|z—¢c|<R} T
FHIO L & (FI2 c 2 f OINIRERDEBEE). f D c KB 2EE Res(f;¢) ik

(1) Res(f;c) := a_1.
72720 f D c DED DY D Laurent BHOHREE {an}tnez £ T 5:
S h N~ a-n
f(z) = 2 an(z—c)"+ ; o (z € A(c; 0, R)).
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11 BEEHE 11.1 B0

11.1.1 fiBICR % 28545

WXk X ERGEHED H ORI TR o TR,
BECEM 218X 5 (§11.2) DIZSFEL B, B Res(f; ¢) OFHEOHTZFHL S FHHT 2,

FIRBOEREZEE T2, HREMF » A(c;0,R)={z€C|0<|z—¢c|<R} T
FHIO L & (FI2 c 2 f OINIRERDEBEE). f D c KB 2EE Res(f;¢) ik

(1) Res(f;c) := a_1.
72720 f D c DED DY D Laurent BHOHREE {an}tnez £ T 5:
S h N~ a-n
f(z) = ;0 an(z—¢c)"+ ; o (z € A(c; 0, R)).

BiDFI7ZTNE: f D c DFEDD D Laurent ERIDR FAUX, Res(f;c) 13T <00 %,
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11 BEEH 111 BRoOEtE

11.1.1 fiBICR % 28545
WEWEEECEEDHDRTE T - TR,

BIRCERIR RN B (§11.2) OIS B, BB Res(f; ) DAEOMFEREL < BT 3.,

FIRBOEREZEE T2, HREMF » A(c;0,R)={z€C|0<|z—¢c|<R} T
FHIO L & (FI2 c 2 f OINIRERDEBEE). f D c KB 2EE Res(f;¢) ik

(1) Res(f;c) := a_1.
72720 f D c DED DY D Laurent BHOHREE {an}tnez £ T 5:
f(2)=> an(z—c)"+ Z C)n (z € A(c;0,R)).
n=0

BRDFIZTNE: f O c DFEDD D Laurent EEHDKR FAUX, Res(f;c) 1ZT <005
0<r<RZEMLTERED riTXLT

) Res(fi c) = — /| GL

i

B0 Y b ENHLTBEL (- ap = — / B =y,
|z—c|

270 J i, oo, (z— <)t

(2) B> THEERDZ WS &, FITHEEME > THESEFE T 24 MICHW %,
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11.1.1 fBICR F 35S

RDZ e ZERLTEL,
@ FfWD(c;R)={z€C||z—c| <R} TIEHID L = Res(f;c) =0
@ c B f OBREATRERIE A THAIUL Res(f;¢) = 0.
(" (a) Taylor BERfA3 Laurent BEFIIC72 %, (a), (b) & LHIX 072525 a1 =0, )

B H  #i %8 htt EFRBIRL - 7] 526 [0 ~FHRCER (1)~


https://m-katsurada.sakura.ne.jp/complex2022/

11.1.1 fBICR F 35S

RDZ e ZMEEBLTE
@ FfWD(c;R)={z€C||z—c| <R} TIEHID L = Res(f;c) =0
@ c B f DBREFEEREFTHIUR Res(f; ) =0.
(.- (a) Taylor EBHAS Laurent JEBHIZI2 %, (a), (b) & dFEHIL 0 7255 a_1 =0, )
WRIZERE LIE ¢ DY f OMELIZENRESTDH 2 L 2 MBI 5,
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11.1.1 fBICR F 35S

RDZ e ZERLTEL,
@ FfWD(c;R)={z€C||z—c| <R} TIEHID L = Res(f;c) =0
@ c B f DBREFEEREFTHIUR Res(f; ) =0.
(" (a) Taylor BERfA3 Laurent BEFIIC72 %, (a), (b) & LHIX 072525 a1 =0, )
WRIWCHEBRE R, ¢ 2 f OMEIGEMRNRESRTH 2 L EPRHEICK 5,

Res(f;¢) i& £ IZOWTHIETH 5, $7bb —RICRAHW D LD,
Res(f + g; ¢) = Res(f; ¢) + Res(g; ¢),
Res(Af; ¢) = ARes(f; ¢).
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11.1.1 fBICR F 35S

RDZ e ZERLTEL,
@ FfWD(c;R)={z€C||z—c| <R} TIEHID L = Res(f;c) =0
@ c B f DBREFEEREFTHIUR Res(f; ) =0.
(" (a) Taylor BERfA3 Laurent BEFIIC72 %, (a), (b) & LHIX 072525 a1 =0, )
WRIWCHEBRE R, ¢ 2 f OMEIGEMRNRESRTH 2 L EPRHEICK 5,

Res(f;¢) i& £ IZOWTHIETH 5, $7bb —RICRAHW D LD,
Res(f + g; ¢) = Res(f; ¢) + Res(g; ¢),
Res(Af; ¢) = ARes(f; ¢).

Res(f;c) =a_1 D& E, Res(2f(z) + e*;c) KD X,
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11.1.1 fBICR F 35S

RDZ e ZERLTEL,
@ FfWD(c;R)={z€C||z—c| <R} TIEHID L = Res(f;c) =0
@ c B f DBREFEEREFTHIUR Res(f; ) =0.
(" (a) Taylor BERfA3 Laurent BEFIIC72 %, (a), (b) & LHIX 072525 a1 =0, )
WRIWCHEBRE R, ¢ 2 f OMEIGEMRNRESRTH 2 L EPRHEICK 5,

Res(f;¢) i& £ IZOWTHIETH 5, $7bb —RICRAHW D LD,
Res(f + g; ¢) = Res(f; ¢) + Res(g; ¢),
Res(Af; ¢) = ARes(f; ¢).

Res(f;c) = a_1 D& =, Res(2f(z) + e ¢c) Bk &,
(%)

Res(2f(z) + €*; c) = 2Res(f; c) + Res(e*;c) =2a_1 +0=2a_;. [

ke B % ot R - 26 [0 ~BECER (1)~


https://m-katsurada.sakura.ne.jp/complex2022/

11.1.1 fHBAICRF 235E  Lavrent BB & 8BBERD 3 (197)

() f(z) = (z € C\{1}).

3
(z—1)
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11.1.1 fHBAICRF 235E  Lavrent BB & 8BBERD 3 (197)

() f(z) = (z € C\{1}).

3
(z—1)
13 f OINIRRRTH %, (x) HED f O 1 DFEDLD D Laurent EFTH %, Laurent EHD

FHIZ ﬁ 13 f O2MDMTHY, BHE Res(f;1) = 0.
z—
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11.1.1 fHBAICRF 235E  Lavrent BB & 8BBERD 3 (197)

() f(z) = (z € C\{1}).

3
(z—1)
13 f OINIRRRTH %, (x) HED f O 1 DFEDLD D Laurent EFTH %, Laurent EHD

FHIZ ﬁ 13 f O2MDMTHY, BHE Res(f;1) = 0.
z—

V.

® fl)=ew— (z€C\{0}).
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11.1.1 fHBAICRF 235E  Lavrent BB & 8BBERD 3 (197)

() f(z) = (z € C\{1}).

3
(z—1)
13 f OINIRRRTH %, (x) HED f O 1 DFEDLD D Laurent EFTH %, Laurent EHD

FHIZ ﬁ 13 f O2MDMTHY, BHE Res(f;1) = 0.
z—

V.

® fl)=ew— (z€C\{0}).

0 f DIMNFRFTH 3, 0 DFADH D Laurent EBHIZ

flz) =1+ i %zi (z € A0; 0, +00)).
n=1""
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11.1.1 fHBAICRF 235E  Lavrent BB & 8BBERD 3 (197)

() f(z) = (z € C\{1}).

3
(z—1)
13 f OINIRRRTH %, (x) HED f O 1 DFEDLD D Laurent EFTH %, Laurent EHD

FHIZ ﬁ 13 f O2MDMTHY, BHE Res(f;1) = 0.
z—

V.

® fl)=ew— (z€C\{0}).

01X f DIIRIESTH %, 0 DA DD Laurent ERAIZ
<11
flz) =1+ 2_; —on (Z€A0;0,400)).

- — 11 '
Laurent BHOEE Y — = TH3, 0 THRVWHEDERED 5 DT, 013 f OEMFFHRLT
—1 ntz

HY. B Res(f;0) = % =l
B #i 8 htt SIFEBRAL - (R 5 26 [ ~WECER (1)~
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11.1.1 fHBAICRF 235E  Lavrent BB & 8BBERD 3 (197)

sin z

) fa)= 22 (zeC\{0}).
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11.1.1 fBOCRF 2358 Lavrent B BB ERD 3 (155

(4) f(z)= 2 (zec) (o).
z
01X f DINIFFERSTH S, 0 DEDDH D Laurent BRI
):}i (1)K L2+ _ i (=1)F :l_zi_|_i4_... (z € A(0; 0, +00))
z £ (2k +1) (2k+1)| 31 5l Y ’

Laurent EBAD EEIZ 0. WRIT 0 1 f DBREAHERIRMATH D, B Res(f;0) = 0.
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11.1.1 fBOCRF 2358 Lavrent B BB ERD 3 (155

(4) f(z)= 2 (zec) (o).
z
01 f DINIFIRETH 2, 0 DEDH YD Laurent EHHIZ
RS (—1) L2+l _ o~ _(=D)* .z i4_.., ;
- ; Qk+1 Z okt 1)| =1l 3 aF (z € A(0; 0, +00)).

Laurent FEBAD FEHBIZ 0. WZIZ 0 1% f OFREFRERELATH D, I Res(f;0) = 0.
sin z

(5) flz2)=— (2€C\{0}).
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11.1.1 fBOCRF 2358 Lavrent B BB ERD 3 (155

@) )= "2 (zec\{o)).
01k f OINIFRHESTH %, 0 DFEDH D Laurent ERIE
):}i (—1)* L2+ _ i (-1)~ :1_i2+i4_.., (z € A(0; 0, +00))
z 4= (2k +1) < (2k + 1)I 3! Y ’

Laurent FEBAD FEHBIZ 0. WZIZ 0 1% f OFREFRERELATH D, I Res(f;0) = 0.

sin z

(5) f(z) = 2 (z € C\ {0}).
013 OMIHRATHS. 00D Laurent X

_ 1 () L2+l _ 11z 2 :
fz) = z2§(2k+1)l Z(2k+1)l =S Tt (EEADD 4o

B M i het SIFEBRAL - (R 5 26 [ ~WECER (1)~

~—~


https://m-katsurada.sakura.ne.jp/complex2022/

11.1.1 fBOCRF 2358 Lavrent B BB ERD 3 (155

sin z

(4) f(z) = - (zeC\{0}).
0 f DINIFFESTH S, 0 DED DD Laurent EFHIZ
):}i (—1)* L2+ _ i (-1)~ :1_i2+i4_.., (z € A(0; 0, +00))
z 4= (2k +1) < (2k + 1)I 3! Y ’

Laurent EBHDEENX 0. WZIC 0 1% f DFPREAREREATH D, BEIZ Res(f;0) = 0.

v

(%) )= 58 (zeC\{0).
01d f DINIFRFRTH S, 0 @ib VX)) Laurent R

_ 1 () L2+l _ 11z 2 :
fz) = z2§(2k+1)l Z(2k+1)l =S Tt (EEADD 4o

Z O Laurent BEFHOETIE —. W2IC01E f O 1O TH D, BEIZ Res(f;0) = 1.
z

B M i het FrERTTTN 5 26 [0 ~FBGERL (1)~
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11.1.1 fBICR F 35S

{51l 26.6 (HFEBEELDREEL — TR BT R AU %2 B )

fRHEBRY T 5. f(z) = E ; (p(2), q(z) BIEERKO BN SIER) L RTC L
HHK D, p(z) DHELRZIRZ a1, -+, ar T, of DEEEZ m; 52, I

SRIZED
(z)—z@yIEJC+ZZ z—a)m’ Aim 0 (j=1,2,--,r)

j=1 m=1

AR TE S,
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11.1.1 fBICR F 35S

{51l 26.6 (HFEBEELDREEL — TR BT R AU %2 B )

fRHEBRY T 5. f(z) = E ; (p(2), q(z) BIEERKO BN SIER) L RTC L
HHK D, p(z) DHELRZIRZ a1, -+, ar T, of DEEEZ m; 52, I

DX D
()—zOJyIE”HZZ z—a)m’ Aim 20 (i=1,2,---,r)

j=1 m=1

CETES, B 1 C\{, -+, TERITHD, aj & f D m; fiDOWTH 3,
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11.1.1 fBICR F 35S

{51l 26.6 (HFEBEELDREEL — TR BT R AU %2 B )

fRHEBRY T 5. f(z) = E ; (p(2), q(z) BIEERKO BN SIER) L RTC L
HHK D, p(z) OMBZRBIRE a1, -, ar T oy OFEEE m; LT 5L, WAIK

SRIZED
(Z)—zo)ylﬁfjtzz z—a)m’ Ajm 20 (j=1,2,---,7)

j=1 m=1
Zﬁﬂ%f% %)o Eﬁ%ﬁ( f 5i (C\{Ozl,"' ,Ot,} TIEEUT@ D\ Otj Li f D m_,' {ﬁ@@f@éo
fDa DEDLDHOD Laurent EFADEHRIZ

mj

Aim
2 oy

m=1
TH2 (fd ¢ DEFETIERIZEDS), @ ZITEEIZ Res(f; o) = Aja.
D &S, FEERIIED I BIRES 27203 T, Laurent JEBAD FEE & D D02 %0
FE BEERD 27T %613, WManBaRb I RNs ez, ZO®RHAT 5,

B M #h % htt MERRIRL - MY 55 26 B ~WBOEH (1)~
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11.1.2 MDIGE DEE DO HE

CODIHTIE, ¢ D f DT H 235512, Laurent BRI Z RO FIZ, Res(f;¢) %
2 ER TR WL O 2,

(RDSEL: ¢ 2% f ORREATHERE S % 72 X ERIS 513 Res(f; c) = 0.)
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11.1.2 MDIGE DEE DO HE

COHETIE ¢ 25 f ODMETH 25512, Laurent BB Z KD 1T, Res(f;c) &
2 R TT1EZ WL OhFHT %,

(RDSEL: ¢ 2% f ORREATHERE S % 72 X ERIS 513 Res(f; c) = 0.)

P EE
Tk DR WS BERERFATHLH, [E4 koW tE55ED
ERLTBL EMTH %,

cHfOEL kGOEY Tk eN: K <k)cld f ok fofErix
c & f ORREFTRERE R AR F 7 I3 ERIA

(BIZIE. E&c 3MOMEE, 3MOMENL 2 OME/1E 1 LOME 721d
PREFRERIR M F 2T ERISETH %, )
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11.1.2 MDIGE DEE DO HE

COHETIE ¢ 25 f ODMETH 25512, Laurent BB Z KD 1T, Res(f;c) &
2 R TT1EZ WL OhFHT %,

(RDSEL: ¢ 2% f ORREATHERE S % 72 X ERIS 513 Res(f; c) = 0.)

P EE
Tk DR WS BERERFATHLH, [E4 koW tE55ED
ERLTBL EMTH %,

cHfOEL kGOEY Tk eN: K <k)cld f ok fofErix
c i f OFREFTRERFE A E 713 ERIR
(BIZIE. E&c 3MOMEE, 3MOMENL 2 OME/1E 1 LOME 721d
PREFRERIR M F 2T ERISETH %, )
IR RETSH %,

[e's) k
GR>0)FHank2 ) (D)= az—) "+ (Z"’:"C)n (z € A(c; 0, R)).
n=0 n=1

RO k MDD EITT WS D, a_y #0 EWSRHFIEDIFTLAWLE
ZAIITHERT %,
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11.1.2 MDIGE DEE DO HE

Fe BEA kLD BIF) L WHEEERF = v 7 F 27012, ROMEIZFNR TV,
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11.1.2 MDIBE ODE B D E

Fe BEA kLD BIF) L WHEEERF = v 7 F 27012, ROMEIZFNR TV,

HHiE 26.7 (c DO EED k ML D72 5138 4 k ML DR)
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11.1.2 MDIGE DEE DO HE

Fe BEA kLD BIF) L WHEEERF = v 7 F 27012, ROMEIZFNR TV,

HHiE 26.7 (c DO EED k ML D72 5138 4 k ML DR)

Uldc %88 C DBIEAT. p,g: U— CIFHI f = % Y35,
keN, ¢ p D kHOBERSIE. KD (1), (2) 2D T,
@ c#qDEETRVAESLIE. cld f Dk MOWTH 5,
@ c#HqOBREEBIE. c 3 f DEL k— 1 HOWTH %,
WFRIZL TS, c i f OBAL k OETH 3,
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11.1.2 D% E DEED
lc D & k BLORIR &1 WO RMEEF = v 2§ 572010, ROMEIZEVR T,
i 26.7 (c B ED k M DFER72 HI1EE &4 k ML ORE)

Uk c 28t C OBI%EET. p,g: U— CIIEH] f = % r¥3,
kKEN, c A p Dk OBEESIE. KO (1), (2) HHED 70,
@ cgDELETRVESIE cld f D kMNOMTH 3,
@ cHqgDEREDIE clE f DEL k—1MDWBTH 3,
WTFNICLTH., cld Ff DEXR kK LDWETH 3,

RE &Y. U TIERIZRBEIR pr DEEL T, p(2) = (z — ¢)*pi(2), pr(c) # 0.
Q@ g(2) =2 £BLL. gk c DBBEHBTEAT, f(2) = =32 = £

z—ofpi(z) | (z—o)F

1RE q(c) £0 & g(c) 0 THED 5. c & f D kMO TH 3,

B M #h % htt TEFREIR - [ 5 26 [ ~F
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11.1.2 D% E DEED
e @4 k DM SIE) LW RIEF = v 7T 27010, ROFEZENPT U,
i 26.7 (c B ED k M DFER72 HI1EE &4 k ML ORE)

Uk c 28t C OBI%EET. p,g: U— CIIEH] f = % r¥3,
kKEN, c A p Dk OBEESIE. KO (1), (2) HHED 70,
@ cgDELETRVESIE cld f D kMNOMTH 3,
@ cHqgDEREDIE clE f DEL k—1MDWBTH 3,
WTFNICLTH., cld Ff DEXR kK LDWETH 3,

RE &Y. U TIERIZRBEIR pr DEEL T, p(2) = (z — ¢)*pi(2), pr(c) # 0.
Q@ g(z) =2 £BLY. gk c DBBEFBTEAT, f(2) = =32 = 22
175 q(c) 20 & D g(c) #0 TH 2D, cld f D k LOWTH 3,
@ (B EAEW) q DSEREIM 0 THIUSAHDOBEIL BV, 25 TRWEAIZ. 53
BB L PTFIEL T, ¢ & g O L fIOBRTH S, £(z) = 520 1>k o

F el f OREFRERFESE. <k 2BIE clE F D k—LNDWTH 3,
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11.1.2 MDIBE ODE B D E

EH 26.8 (D5 E DHBDOFHE)

keN, c 2 f DE4A k fMOMTHIUL

(6) Res(f;c) = ﬁjm <i>k—1 [(z 3 C)kf-(z)] .

Hick=10r =%

©) Res(f; c) = zll_rI'nc(z —o)f(2).

(lim & lim &ELFBROD D, )

z—cC
#c
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11.1.2 MDIBE ODE B D E

EH 26.8 (D5 E DHBDOFHE)

keN, c 2 f DE4A k fMOMTHIUL

1 . d \ k1
(6) Res(f; C) = m ZILIT‘I: (E) |:(Z — c)kf(z)] o
Fick=10t %
©) Res(f; c) = Ii_rI'n(z —o)f(2).
(lim & lim EEFLFDBROD D, ) GEAIEROR T 4 RIZELH HI B
z—cC #C
= n i F(M(c)
f(z) =D anlz — )" (WHFHE) Ot & 2y = —
n=0 )

2L D rFEko#HRE AV 5,
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11.1.2 MDIBE ODE B D E

EH 26.8 (DI E& DEBODFHE)

keN, ¢ f DEA k fLOWRTHAUKX

1 . d \ k1
(6) Res(f; C) = m ZILIT‘I: (E) |:(Z — c)kf(z)] o
Fick=10t %
©) Res(f; c) = Ii_rI'n(z —o)f(2).
(lim & lim EEFLFDBROD D, ) GEAIEROR T 4 RIZELH HI B
z—cC #C
= n i F(M(c)
f(z) =D anlz — )" (WHFHE) DL & 2y = —
n=0 )

2L D rFEko#HRE AV 5,

(D UBR) & Res(f; c) = ay B THL. a, (n> —k) 2RDBNS:

= in(2)” -]
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11.1.2 MDIGE DEE DO HE

RIERH.
cDf DELE k DOWRTHZZe05, H2 R >0 LEFRPG {an}i2_, DFELT

a—k a-1 2
f(z) = 4 oo ds Yata(z—c)+am(z—cl+-- —¢|<R).
(2) G oF S o T a(z—c)+axz—c) (0<|z—c|<R)

B M #h % htt MERRIRL - MY 55 26 B ~WBOEHE (1)~


https://m-katsurada.sakura.ne.jp/complex2022/

11.1.2 MDIGE DEE DO HE

AIERH.
cDf DELE k DOWRTHZZe05, H2 R >0 LEFRPG {an}i2_, DFELT

a—k a-1 2
fl(z) = ——% ... — — _ R).
(2) ( ) dpeoc e +ata(z—c)t+a(z—c) +:---(0<|z—¢c|<R)

DEEHN- T

k—1

(z—)f(2) = a_k+a_(-n(z—c)+---+a1(z—c) ta(z—c) Falz—a) -
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Ak

AL
cf DEL kIOBTHZZL2b, % R >0 L EHEEH {a}o2 4 PFELT
(Z)_m+... (z—c)+a(z—c)’+---(0<|z—c|<R).

DEEHN- T

)k 1 k+1

(z—)f(2) = akt+a_-n(z—c)+---+a(z—c
k—1E#MIT 2L, a1 ZETERIEHILEICEH NS,

+ao(z—c) +a(z—c)

(2) [ie- @] = - Diacs 4 Kt -y ¢ EE Doy
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11.1.2 MDIBE ODE B D E

Ak

AL
cf DEL kIOBTHZZL2b, % R >0 L EHEEH {a}o2 4 PFELT
(Z)_m+... (z—c)+a(z—c)’+---(0<|z—c|<R).

DEEHN- T

)k 1 k+1

(z—)f(2) = akt+a_-n(z—c)+---+a(z—c
k—1E#MIT 2L, a1 ZETERIEHILEICEH NS,

+ao(z—c) +a(z—c)

(2) [ie- @] = - Diacs 4 Kt -y ¢ EE Doy

z—=c L Too, Mil% (k—1)! THIZ a1 2ESNZ, O
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11.1.2 MDIBE ODE B D E

1
e
FTEDBOIRE A > TREBERDTAHL S,
1/2 -1 1/2
fz) = z—1 z—2

THB2H 1 1
Res(f;O):E, Res(f;1) = —1, Res(f;Z):a
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11.1.2 MDIBE ODE B D E

1
&= ene-2
3D REAL > THBERDTH LS,
flz) = 1/2 -1 1/2
N z—1 z—2
TH505H 1

Res(f;0) = 5 Res(f;1) = —1, Res(f;2) = %

—7. EH26.8 DA (8) BES1TIE-0, 1, 2 3HED 1 MDBERTHZ0 50, fillidH 267 kb
f OFEA 1LEOMTH 2 (FFOERTERVDOT, EiX 1 OMTH5), WRITEH 26.8 55

. 1 1 1 1
Rl = e O = e e e T G E- 2 (DD 2
i = lim ! = ! = ! =
Res(fi 1) = lim (z - D)f(z) = {;11 -2 2z-2)|,, (D "
1 ! RIS

Res(f;2) = lim(z - 2)f(z) = ";fg 2(z—-1) z(z—1)

b 2:1 2
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11.1.2 D5 E DEE D

f(z) = 22#“ DY E, Res(f; ) & ?
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11.1.2 MDIGE DEE DO HE

3l 26.10

f(z) = 22#“ DY E, Res(f; ) & ?

()2 +1=(z—i)(z+i) THED5. i ZAFDO 1NOBRTHEHh5, ilEfOD
H&x Lo TH 2, EH 26.8 DA (8) &b

. . . . 1 1 1 i
Realfif) =lim{z = fla) = Im = 43|, "2~ 2
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—; =n R 3 .. PANIS
“A_W2+U( @2®t%\3ﬁf®m&2M®@T%é(.3ﬁﬂl®2

NOBRTHE006, FE3BDTFOERTRVDT, 313 2MDOMTH 5, )
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11.1.2 fRDIGE DEBDF

—; =n R 3 .. PANIS
f(z) = RS CEEL DEE, 3 fOFEL2MUOMTH S (3 IZDED 2

NOBRTHE006, FE3BDTFOERTRVDT, 313 2MDOMTH 5, )
EHL26.8 DR (6) S &

Res(ri9) = g, () (G- 97 =ty (25
Dz 1 5

1
3 (z+1P (z+1) 16
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11.1.2 fRDIGE DEBDF

—; =n R 3 .. PANIS
f(z) = RS CEEL DrE 3 OEA2MOMTH S (-3 EHED 2

NOBRTHE006, FE3BDTFOERTRVDT, 313 2MDOMTH 5, )
EHL26.8 DR (6) S &

ReS(f;3)=ﬁz“_"j3 (%)2_1 [(z = 3)*f(2)] _'ZL"} (z—zi—l)/
:lim(z+1).1_z.1_ 1 1

3 (z+1P (z+1) 16

(BFT) —75, WO BaHT 2

1/16 1/16  3/4
z+1 z—-3 (z-3)

f(z) =

TH2H 5. Res(f;3) =

T6 B
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11.1.2 fRDIGE DEBDF

il 26.12

f(z) = ﬁ PFBLE. (F1 A0;0,7) TIEEITH 52 5) 013 f DI
BN TH5, Res(f;0) 1&7?

Laurent EBRDFTHEIEZS x o LHEITH 2 (B THREDHIUSHENT ).
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11.1.2 MDIGE DEE DO HE

f(z) = ﬁ PFBLE. (F1 A0;0,7) TIEEITH 52 5) 013 f DI
BN TH5, Res(f;0) 1&7?
Laurent EBRDFTHEIEZS x o LHEITH 2 (B THREDHIUSHENT ).

0l f DEL 1N DWETH 3 (-0 f D53k sin D 1 ﬁ@%)ﬁ’ﬁféé)o (40
ZAZ

. .z
Res(f;0) = ZIlno(z —0)f(z) = leno e 1.
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11.1.2 fRDIGE DEBDF
ZOWMNT, XL I FEFRLZAREENTE I S,
TEFE 26.13 (RO 1 MDFRITHT 2 HE)

PY QZc DHAMEHTEAT, clZ PDIMNDERLTBZLE, cld =D

H4 1MOMTH D
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11.1.2 MDIGE DB DT E
ZOWMNT, XL FEFEHLEARXEENTBZ I,
ER 26.13 (DD 1 D EUCTH T 2 BE)

PY QZc DHAMEHTEAT, clZ PDIMNDERLTBZLE, cld =D

=& 1 HiOMTHH

T(Q2) &D. clE f OEA LNOWMTH 3, P(c)=0 WTERLT, EH26.8
DR (8) %S &
Q \ . L \Qx) . z—c Qo)
Res F'C) =lm(z=)p) = Im 5= p @ = By
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FHC P(2) HZIEXTHRVEEICHENZOT L, ROBIZEH L 7=\,
5] 26.14 (FRZTE L)

f(z) = SI% WAL T Res(f;0) 1% ?

UHSERECE i HICIEIE S 2 e SRR,
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11.1.2 MDIBE ODE B D E

FHC P(2) HZIEXTHRVEEICHENZOT L, ROBIZEH L 7=\,
5] 26.14 (FRZTE L)

f(z) = i WAL T Res(f;0) 1% ?

Sinz

(FBE) 035 sinz DINOBERTHE05, EH26.13 HEHTET

1
p— p— 1.
cos0

Res(f;0) =

UHSERECE i HICIEIE S 2 e SRR,
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11.1.2 WD 5E OB DR
HHAAZHEROHIG RE 5,
1l 26.15 (& < HHTHR B KX —2)

1 14

f(z) = Z4+1, C = \/E Zj‘% Z %\ Res(f, C) %EF{BDJ:O
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11.1.2 MO 5E DEBOFE
b5 HAZEROHD B 3,

1l 26.15 (& < HHTHR B KX —2)
f(z) =

1 14

i 7 352 %, Res(f;c) ZKd &,

(BE) P(2)=2+1,Q2) =1 LF5L. f= 2 P()=0, Pl(z) =42
P(c) =4 £0 THEMD. c i PO LNOBMTHS, TH 2613 ZHHT
RN

Q(2)
P'(2)

_ 1
T 473

z=cC

z
4z

e A= 2 (D) a2

c 1+

Res(f; c) =
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11.1.2 MDIBE ODE B D E
HHAAZHEROHIG RE 5,

1l 26.15 (& < HHTHR B KX —2)

1 14
Z+1 " 2
Q

(BE) P()=2'+1 Q@) =133k, f=7 P(c)=0,P(z) =42,

P'(c) =43 #£0 THBMb. cldE PO 1MDOBETH 2, T 26.13 ZHAT
RN

f(z) = 352 %, Res(f;c) ZKd &,

oo Q| _ 1 oz 1+
iBe) = P2y, 23|, .~ azflic” 4-(-1) a2
(F) = =5 = S HETADEB s LETRTHSHH
43 4ct  4(-1) 4 " 2 < .
: 1 1 R
_ Qim/4 = N - - —37/4 _ -~ N
c=ce THB3D 5, 13 = a5 4e 5 *35Z2r s
k% ]
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11.1.2 D5 E DEE D

TERE 26.16

cf D1INDI, ¢ 2 c DHZFEHEHETERRSIE, c & fo DEL 1 MDOBTH D
(8) Res (fp; ¢) = Res(f; ¢)¢(c).
(FER: W c DMEA 2 U ED L Fi2id. 2D (8) 13D L/, )
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11.1.2 MDIBE ODE B D E

EH 26.16
cf D1INDI, ¢ 2 c DHZFEHEHETERRSIE, c & fo DEL 1 MDOBTH D

(8) Res (fp; ¢) = Res(f; ¢)e(c).
(FER: W c OMEA 2 U ED L Fi2id, 2D (8) 13D L/, )

AIER.
(AifE) c 25 f DEA LNDWBTHZ 205, ¢ Db ZEHETIEAIZRBEE g 2L
T, flz) = £lz) ) B D W0,
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11.1.2 WDHE DEEDF

EFE 26.16

cf D1INDI, ¢ 2 c DHZFEHEHETERRSIE, c & fo DEL 1 MDOBTH D

(8) Res (fp; ¢) = Res(f; ¢)e(c).
(FER: W c OMEA 2 U ED L Fi2id, 2D (8) 13D L/, )

AIER.
(AifE) c 25 f DEA LNDWBTHZ 205, ¢ Db ZEHETIEAIZRBEE g 2L
T\Kﬂ—g()#mbio

_ 8(2)e(2)

f(2)elz) = £22¢
BEDILE. 9 5F F z=c OEBTEATH D, c ZDED LNOFERTDH 5 H
B. c I3 fo OEA 1IIOWTH 3,
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11.1.2 MDIBE ODE B D E

EFE 26.16

cf D1INDI, ¢ 2 c DHZFEHEHETERRSIE, c & fo DEL 1 MDOBTH D

(8) Res (fp; ¢) = Res(f; ¢)e(c).
(FER: W c OMEA 2 U ED L Fi2id, 2D (8) 13D L/, )

AIER.
(AifE) c 25 f DEA LNDWBTHZ 205, ¢ Db ZEHETIEAIZRBEE g 2L
T, flz) = £lz) ) B D W0,

zZ—C

DR DALB, O 5F & z=c OEFETEATH Y. c 3TEHD 1 MVOELTH 3D
5, cl& fo DEL 1MOMTH 3,

()

Res(fo; c) = lim(z — ¢)f(2)p(z) = lim(z — ¢)f(z) - lim ¢(z) = Res(f; c)p(c). O
Z—cC Z—cC Z—cC
B M #h % htt EFRER - Y 5 26 B ~RBUER (1)~



https://m-katsurada.sakura.ne.jp/complex2022/

11.1.2 DG A DB DA
(ZDRAF A Fid, EH26.16 OFAFITH 225, 1 H 10 HOTETE Iy b LT )

f5i] 26.17 (tzbéFEJ H5)
flz) = -+ z—|—1

9 %

(2) = Log

z4+1 iz

(—00,0] TH
BZENFHTE 208, T2 TREADTilams %0 )o
+1 47

c®fOMETBLE (==~

(HEER)). Res(fyp;c) 2K X,
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11.1.2 DG A DB DA
(ZDRAF A Fid, EH26.16 OFAFITH 225, 1 H 10 HOTETE Iy b LT )

f5i] 26.17 (tzbéFEJ H5)
flz) = -+ z—|—1

9 %

(2) = Log

z4+1 iz

(—00,0] TH
BZENFHTE 208, T2 TREADTilams %0 )o
+1 47

7
(fICZARDDERDZDH — %m/
1

cERFOMETHEE (c=

(HEER)). Res(fyp;c) 2K X,

Z Res(fp;c) W5 XA

X4 + 1
c4+1=0

D10, D% h BN OMEEEIEHWTHETE 2, )
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11.1.2 MDIBE ODE B D E

(ZDRAF A Fid, EH26.16 OFAFITH 225, 1 H 10 HOTETE Iy b LT )
Bl 26.17 (& & % [#ED» &)

z+1

()—24_*_1 ¢(2) = Log — r¥3,

(—00,0] TH
BZENFHTE 208, T2 TREADTilams %0 )o
+1 47

7
(fICZARDDERDZDH — %m/
1

cERFOMETHEE (c=

(HEER)). Res(fyp;c) 2K X,

Z Res(fp;c) W5 XA

X4 + 1
c4+1=0

DILD, DF DEMIOEERBEHVWTHETE 3, )
ce€C\[-1,1] THEDT., p & c DHZEHTIEATH 2, WZITEH 26.16 5

Res(fp; c) = ¢(c) Res(f; c) = @(c)ﬁ . = go(c)4—24 = —% Log Zi— 1
Z DHOEMRNIRF R ESN L HEI7R D TEIET %, [1] D pp. 4041 & R X, O
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11.1.3 DG E DB O E @masgos» iofim)
ROFNIFFETIIER L7z (BERBOE VB WSHNALZWVEETH 208 ),
il 26.18 (AL DE D B %2 fH 5 )
e (250

tanz ® z =0 Dl D D Taylor EFZHIALZ I THRDTALS (LB#ER/ —t [2]
D §7.3 A 7.15 12X, Bernoulli 8% W72 tan @ Taylor EBHD#E > T3 ),
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11.1.3 DG E DB O E @masgos» iofim)
ROFNIFFETIIER L7z (BERBOE VB WSHNALZWVEETH 208 ),
il 26.18 (AL DE D B %2 fH 5 )
e (250

tanz ® z =0 DJE D D Taylor EHHZHIALZ T THRDTAL S (hB#ER/ — b [2]
D §7.3 A 7.15 12X, Bernoulli 8% W72 tan @ Taylor EBHD#E > T3 ),

13 15 15 1 4
Sinz Z—az -‘raz— 1—§Z —'—az_
tanz = = =z .
cosz 1_122+lz4_... 1_122+lz4_...
2 4l 2 4l
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11.1.3 DG E DB O E @masgos» iofim)
ROFNIFFETIIER L7z (BERBOE VB WSHNALZWVEETH 208 ),
il 26.18 (AL DE D B %2 fH 5 )
e (250

tanz @ z =0 DJF D D Taylor EHZLRIEZ T THRDTAH LS (hB#ER/ — 1 [2]
D §7.3 A 7.15 12X, Bernoulli 8% W72 tan @ Taylor EBHD#E > T3 ),
1 3

1s 1, 1.,
sin z Z—az -‘raz— 1—§Z —'—az_
tanz = ES =z .
cosz 1_122+lz4_... 1_122+lz4_...
2 41 2 41
1 1,
1—-—w+=—w" —---
W% 2 CHID, w=22 ¥BCr, ot = 3L Sl
2
1—§W+EW —
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11.1.3 DG E DB O E @masgos» iofim)
ROFNIFFETIIER L7z (BERBOE VB WSHNALZWVEETH 208 ),
il 26.18 (AL DE D B %2 fH 5 )
e (250

tanz ® z =0 DJE D D Taylor EHHZHIALZ T THRDTAL S (hB#ER/ — b [2]
D §7.3 A 7.15 12X, Bernoulli 8% W72 tan @ Taylor EBHD#E > T3 ),

13 15 15 1 4
sin z Z—az -‘raz— 1—§Z -‘,—az_
tanz = = =z .
cosz 1_122+lz4_... 1_122+lz4_...
2° T a 22 T a
1 1,
tan z 1_§W+aw_"'

Mid% z TEID, w=22 2B k. = 1 )
z 2

l——w+ —w" —--
21 41
CoHEHE w OB Y LT, 0 OEHETEITH 2 (9F e 5 FIRICRERET. &
BEw=0T0RRLAWV), WXIZ > aw" tEHIZET, FREHL->T

n=0
1 1 1
S ) (1= Twe ut o) cam g B

- 2V " 31 T Bl
T T— SR - FE 5 26 [ ~RECER (1)~
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11.1.3 MOBEDEB DR (FEHEDEI D BOFH)

{5 26.18 (FkEXDEI D F 2S5 i (00 F))
EUREMLT, MUOREE BT 3 L

ap = 1,
g _ 1
1 2 63

ai ao 1
25T % T 0
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11.1.3 MOBEDEB DR (FEHEDEI D BOFH)

{5 26.18 (FkEXDEI D F 2S5 i (00 F))
EUREMLT, MUOREE BT 3 L

30:1,
g _ 1
1T 6’

ai ao 1
25T % T 0

EDBIEICHELS ZEHTET

ao:]., a = -, a = —,
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(@)= ECL (e U\ (D), (o) £ 0 D 200

o FHIB ¢ fDkMDEL o c Db U L. UTERR g BFELT,
f(z) = (z—c)"g(2) (z € U), g(c) # 0 B DD |

@ FHCIPY QN cOHBifE U TIERITHD, cH P D kNDEHRT,
Qc) £ 0 THIE. ¢l f = % D k EOWTH 3, )

M Qc) £0 EHL b, Ml Tcilk f: :90)@/: kNDMTH 2,1 ¥ib,
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o EHD lchfODEL k MOD@kfglmi
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Res(fi¢) = _1),;6((&) [(z <) f(z)].J
o EHE TPL QD cDHBLHBETIEAT, c28PDIMNOERLSLIE (ci

fi= Qe 1 HOWTH D) Res(f; c) = ,?,((C))

5 N

o FHF Tcho® 11D, ¢ 2 cDHZEHFETERLZSIE, c & f =y DEA
1 DT, Res(f;c) = Res(p; c)y(c).]
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11.2 BEEHE 1121 EHAEIRNR 3

TEH 26.19 (BAHUER, the residue theorem)

D ¥ C FREM T, R? OMEMYE AR L7zY & Green DEHEMNKALT 2 &
T2 Bz, RO CH OB D 7 5 7 T W -MtRER), C .= oD
GEfTARIOEFIZ D #A2ME) tBL, QX C OF%ESET. DCQ %k
To {G}L, 13 D NOHRRZHET, f: Q\{a, - ,ev} = C ZERIE T 5,
D ZRADD LD,
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COEMETRAZ—FTBR L, BEGHIL THRBELARA LS, TNETHT
K/-IBHEDDEIED S5, FHRICIES D ODHEIZ. KB THh 5,

B 213 Cauchy DRI NN ZE L 7D DEEIZFED
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la—cl<r = z =
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11.2.2 B EH I3 haEa T

COEMETRAZ—FTBR L, BEGHIL THRBELARA LS, TNETHT
K/-IBHEDDEIED S5, FHRICIES D ODHEIZ. KB THh 5,

B 213 Cauchy DRI NN ZE L 7D DEEIZFED

d 1
la—cl<r = z :27riRes( ;a)
z—a

|z—c|=r Zz—a
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COEMETRAZ—FTBR L, BEGHIL THRBELARA LS, TNETHT
K/-IBHEDDEIED S5, FHRICIES D ODHEIZ. KB THh 5,

B 213 Cauchy DRI NN ZE L 7D DEEIZFED

d 1
2 Za:27riRes( ;a) = 2mi.
|z—c|=r ¢ — Zz—a

la—cl<r =
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11.2.2 B EH I3 haEa T

COEMETRAZ—FTBR L, BEGHIL THRBELARA LS, TNETHT
K/-IBHEDDEIED S5, FHRICIES D ODHEIZ. KB THh 5,

B 213 Cauchy DRI NN ZE L 7D DEEIZFED

la—cl<r = dz :27riRes( L ;a) = 2mi.
lz—cler Z— 2 z—a
f o " .
E7e. Cauchy RIS (2 1 L CL Dz 1M 0)

1[0
2mi cZ—a

dz =

B H  #i %8 htt EFRBIR - A 5 26 M ~RBCER (1)~


https://m-katsurada.sakura.ne.jp/complex2022/

11.2.2 B EH I3 haEa T

COEMETRAZ—FTBR L, BEGHIL THRBELARA LS, TNETHT
K/-IBHEDDEIED S5, FHRICIES D ODHEIZ. KB THh 5,

B 213 Cauchy DRI NN ZE L 7D DEEIZFED

la—cl<r = dz :27riRes( L ;a) = 2mi.
lz—cler Z— 2 z—a
f o " .
E7e. Cauchy RIS (2 1 L CL Dz 1M 0)

1 f
L (@) L e (FELL) -
2ni Jez— a 27i z—a

B H  #i %8 htt EFRBIR - A 5 26 M ~RBCER (1)~


https://m-katsurada.sakura.ne.jp/complex2022/

11.2.2 B EH I3 haEa T

COEMETRAZ—FTBR L, BEGHIL THRBELARA LS, TNETHT
K/-IBHEDDEIED S5, FHRICIES D ODHEIZ. KB THh 5,

Bl 21 Cauchy DFED N2 EL 12D DEE LTI
! ;a) = 2mi.
z—a

dz
$7-. Cauchy DRISARD (213 - L oz 1 [0k 75)

Z—a
zZ—a

la—cl<r = :27riRes(

|z—c|=r

2mi cZ—a 2mi z—a Z—a z—a

L f(z) &__1-%ﬁR%<;&LJ)—|mWPﬁ)“A = lim f(z) = f(a).
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11.2.2 B EH I3 haEa T

COEME~AX—F 3 . BEGH @tf%ﬁﬁb#ﬁ<&50;hi1ﬁf
RIZFREST DR ED 5 5, BRI S D ODfEIX. KKz TH

B 213 Cauchy DRI NN ZE L 7D DEEIZFED

dz 1
la—cl<r = :27riRes( ;a) = 2mi.
z—a

lz—c|=r £ — 4

¥7-. Cauchy OFESGANHD (a bi ( ) DiE R 1 OWEH B)

1 [ f(2) dz — 5 oriRes < fz) ;a) = lim(z—a) fle) _ lim f(z) = f(a).

2mi Jcz—a 2 L Z—a zoa
HHA A
ChSDERDIRICEHREEZRAVSDIE. BRAEICE>TLEVWRE
THED, FPHRTVTHA I,
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dz
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z=cosf+2isinf (0 € [0,27]))
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5] 26.20 (TE&E %= RIET)
dz dz dz
Of s O ey Oy ¥
z=cosf+2isinf (0 € [0,27]))
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11.2.2 BECEBIITRETE T (B )

B 26.20 (% R )
dz dz dz
Of s O s ©Olos
z =cosf + 2isinf (0 € [0,2n]))

ZHhuE Cauchy DD AREHVWTEIETE 3 (B2 kzheh
NHHBOFARRETE S, The®oThLS,

X 512, Cauchy DFES) @ffﬁinf%f%f;lﬂ/ dz
31274 %,

dz 1
— =i —= -3
/|| Az 2P o Res (z2(z+2)3' )

z42)=1 22(z +2)3

(C iz

%i, —7i, —mi)o VT

BEBFRTES &
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l 26.20 (EE% HET)
dz dz dz
Of s O ey Oy ¥
z=cosf+2isinf (0 € [0,27]))

ZHUZ Cauchy OBAANREAVWTEHETE S (BrRzheh T, —7i, —7mi)s VT
NLEBOFFEICRETE 2, ZNEL>TAHL S,

X512, Cauchy O @fﬂ;nf;%r%m\/ = preitmeEsk
24221 22(Z2 +2)
51275,

dz 1
— =i —= -3
/|| Az 2P o Res (z2(z+2)3' )

—oni L lim <(z+2)3¥)”7 - (52)(=3)

21 250 22(z +2)? |,
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l 26.20 (EE% HET)
dz dz dz
Of s O ey Oy ¥
z=cosf+2isinf (0 € [0,27]))

ZHUZ Cauchy OBAANREAVWTEHETE S (BrRzheh T, —7i, —7mi)s VT
NLEBOFFEICRETE 2, ZNEL>TAHL S,

X512, Cauchy O @fﬂ;nf;%r%m\/ = preitmeEsk
24221 22(Z2 +2)
51275,

/|| ey~ iR (ﬁ —2)
= 2mi - 1 I|m <(z+2)3%)”7 ,m

2! 2 z%(z+2)3 z4

67mi 3mi

z=—2
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11.2.2 BEEHIZTRET. T  Goursat DR

(ROPNGFEZETIIFEDOBEBRTA v P L7, )

1 26.21 (Goursat D AR Z BEBUEH THINL TAB)
BEICHBN L2 Goursat DA ne N 2§25k &

nl f(z)

_ £(nm
i . mdz =f (a).

(10)
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11.2.2 BEEHIZTRET. T  Goursat DR

(ROPNGFEZETIIFEDOBEBRTA v P L7, )

1 26.21 (Goursat D AR Z BEBUEH THINL TAB)
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o[ fz)
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(10) dz = f\(a).

B M #h % htt MERRIRL - MY 55 26 B ~WBOEHE (1)~


https://m-katsurada.sakura.ne.jp/complex2022/

11.2.2 BEEHIZTRET. T  Goursat DR

(ROBIHFZE TR OBIMETA » b L7z, )
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a o e
27 Je (z — a)mt?

ZDRARZDS DPEEEHE%Z - TAEIHTE %, FEIE
i = n—ﬂ' - 27i Res (L a)
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ZDRARZDS DPEEEHE%Z - TAEIHTE %, FEIE
i = nT; - 27i Res (L a)

(z—a)m1’

1 . d\" n f(z)
=nl. = el _g)tt. )
i () e ]
= lim f(z2) = f"(a).
(Z5WVIDIFT. Goursat DAR (10) ZHZ LK THHEDRELZR WL, W05 DD
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D \
i \I
| <
hS ]y
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Z < DARIZRD A b — V) —DEEEF DAL > TWb, T ZRD & S5 2EHiRE 35,

H H

L o] <
S { ‘|.( )
gl \
L \I
| Y )
N v
~— > -';,'

r 0)I7\]%BLC><L:¥K,CL\0)“C°/ f(z) dz = 0.
I D& = MRS TSRS %:
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@ O

/fz)dz—Z/z " Ef(z)dz:O.

#i B htt EFRBIR - A 5 26 M ~RBCER (1)~


https://m-katsurada.sakura.ne.jp/complex2022/
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N gy
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g Wil )
N N
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(BRDOFE = 1%, Laurent B OFREICOWTOART, n= -1 DBEETZHV, )

UL, Bt C MEMEZ 072D N REWEGEIZ, ZOMINGER ST 275507
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ALk

TN ZVIEDH ¢ ZELS &, (FED j 123 LT D(g;2¢) C Q 22 D(cj; 2¢) I
o (k #£J) F&FERIR,

BjIMLT, FI30<|z—¢| <e TERITH 2256, ¢ DED T Laurent BB T
x5

(Hal}nez) F(2) = ad(z—q)" + Z T (0<|z-gl<e).

Z*C
n=0 n=1
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o (k #£J) F&FERIR,

BjIMLT, FI30<|z—¢| <e TERITH 2256, ¢ DED T Laurent BB T
x5

(Ha}nez) f(2) = ZO -q)'+ Z; B jg (0<|z—ql|<e).
. > a9 )
ZOEH f(z)=> " ((=12-,N) & C\{g} TEAITH 2,
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ALk

TN ZVIEDH ¢ ZELS &, (FED j 123 LT D(g;2¢) C Q 22 D(cj; 2¢) I
o (k #£J) F&FERIR,

BjIMLT, FI30<|z—¢| <e TERITH 2256, ¢ DED T Laurent BB T
x5

. > o0 )
(H{ag)}nez) f(z) = ;0 3,(71)(2 = Cj)" + ; (Z aiig/)n (0 < |Z — C_,'| < 6).
o 3v
ZOEH f(z) = ﬁ (i=1,2,---,N) & C\ {¢} CTERITH 3,

n=1 J
N

g(z) = f(z) =Y fi(z) (z€Q\{a,....n})
k=1

rBLE gl Q\{c,...,cn} TEAITH 2, XHIZIEED jIIHLT, ¢ 1k g DFRE
AIRERF RN TH %,

(#<)
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11.2.4 BECEF QIR (00 %)

SR (00 %)

(58
g(2) = f(z) - kZNl fu(z) = (f(z) — (2)) — Z fi(z) = iﬂ af(z— )" - Z fi(z)
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g(z):f(z)—ka(z): (f(z) = fi(2)) — Z fk(2) :Z z—cj Z i (2)
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kA kA
A LB, F5S 1IHIE D(g;e) TICRT 2 HMMTH D, B 2H D fi(2)
BC\{e, 1, G-+ on} CTERITH 3, ) s
WZIZ g td Q TIERIE LTRV, Green OEHEICE D Cauchy OFESEH K D
0= / g(z) dz
c
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11.2.4 BECEF QIR (00 %)
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(€
g(z) = f(z) — kXN; fi(2) = (f(2) — £i(2)) — 1<zk<:N fi(z) = % (z—g)" 1<;N fi(2)
kA kA
A LB, F5S 1IHIE D(g;e) TICRT 2 HMMTH D, B 2H D fi(2)
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WZIZ g td Q TIERIE LTRV, Green OEHEICE D Cauchy OFESEH K D

0= [ sz = [ 762 dz [ 5z a
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11.2.4 BECEF QIR (00 %)

SR (00 %)

(€
g(z) = f(z) — kXN; fi(2) = (f(2) — £i(2)) — 1<zk<:N fi(z) = % (z—g)" 1<;N fi(2)
kA kA
A LB, F5S 1IHIE D(g;e) TICRT 2 HMMTH D, B 2H D fi(2)
¥ C\{c1, -+ ,¢-1,Ct1, " ,CN} TIEAITH 3, ) kA

WZIZ g td Q TIERIE LTRV, Green OEHEICE D Cauchy OFESEH K D

0= [ 5(2)de = /f<z) dz_i [ 5z a

/ z)dz_/z z=q) Z/ z—c, dzfal‘/czicj
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11.2.4 BECEF QIR (00 %)

SR (00 %)

(€
g(z) = f(z) — kXN; fi(2) = (f(2) — £i(2)) — 1<zk<:N fi(z) = % (z—g)" 1<;N fi(2)
kA kA
A LB, F5S 1IHIE D(g;e) TICRT 2 HMMTH D, B 2H D fi(2)
¥ C\{c1, -+ ,¢-1,Ct1, " ,CN} TIEAITH 3, ) kA

WZIZ g td Q TIERIE LTRV, Green OEHEICE D Cauchy OFESEH K D

0= [ 5(2)de = /f<z) dz_i [ 5z a
/ z)dz—/z z—q Z/ z—c, dzfal‘/cz‘izcj.

(= KOWT: n#£1 DL &, ﬁ RAABIACE o 0T, B C i S S
J

3 0 THEL
B OE #8 bt ERE - FEGE 55 26 [ ~RECER (1)~
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11.2.4 BECEF QIR (00 %)

ZIERH (OO%)
W Z 1T

N

N
/Cf(z) dzzz:a(_j)1 7-¢ E Res(f; ¢;) dz .
=1

cZ—G

HHg C 2. |z—¢| = TEEMZ ON 2D Z@EDIUE. H

& 2mi 'Cifééﬁﬁo
N
/ f(z) dz = ZWIZRes(f; g). O
c =t

(UEZIRDED . BL DT EEE 2 AWV 2NN LT, #F BB OLE
ZHWSAATH 2, LEIFOLNES5, )

B M #h % htt MERRIRL - MY 55 26 B ~WBOEHE (1)~
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13 Dt EAN DB DIGH

b b ¥ Cauchy BMEZEBEGHZE 272 L8, (FICEBBO) EfET D
FREZ. RIS —BTTEEZH > TITAD L5 I8T 24D okZ5TH S

2, %5 LCAI =B d, DR W U0 HZ RE X THRE
‘j_é tbutﬁo?’\_o

B H  #i %8 htt
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13 Dt EAN DB DIGH

b b ¥ Cauchy BMEZEBEGHZE 272 L8, (FICEBBO) EfET D
FREZ. RIS —BTTEEZH > TITAD L5 I8T 24D okZ5TH S

2. %5 LAl ML, EE R W PO HINZ KE SBATHE
j_é tbutﬁoﬁ_o

—HTZD 8§13 THAT 2 &5 7% (HEEHHEICES Q) €y Ot EEE.
W22 T 7 DI BBGR O BRE R BES M ET, HEOHERIC R 07 25075k
WHRDF x v 7DD RBWEHERE (€ >t —1ck o TXABRRE) 2441
T3,
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13.1 EHEKDO R EotES

LS DR
Clz] := z DEEREZIHA LK.

P(z) € C[z] iZxfL T
deg P(2) := P(z) DXL (degree).
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13.1 EHEKDO R EotES

LS DR
Clz] := z DEEREZIHA LK.

P(z) € C[z] iZxfL T
deg P(2) := P(z) DXL (degree).

EH 26.22 (BHBIH D R LOFEIT)

Q(2)

P(2), Q(z) € Clz], f(2) = i)’

LT P(x)£0 T2 &

/_00 f(x) dx =27 Z Res(f; ¢).

Im c>0

deg P(z) > deg Q(z) + 2, (R DFER x 1THf

22T ) & FOMcD53B, Imc>0 Rz T DT NTRKOVTO
Imc>0

Mz 2 & Z2RHHKT 5,
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13.1 EHEKDO R EotES

EREIHE 3O,
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13.1 EHEKDO R EotES

FEHIEE 3D,
Q ZDXS5ICREZERKTOESPHHT 2, ZHA5IXVHWBLFTEST

/j:o f(x)dx = lim /R2 f(x) dx.

R1,Ry—+o00 “R

LOERBOREE (FIE AP B & 5 12) ERIRT 2 0T

/j:o f(x) dx = RﬂTm /j; f(x) dx.
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13.1 EHEKDO R EotES

FEHIEE 3D,
Q ZDXS5ICREZERKTOESPHHT 2, ZHA5IXVHWBLFTEST

o5} Ry
/700 f(x) dx = Rl,Rlzimwo /le f(x) dx.
L OEHMOGER FEHZ AAULTH 5 X 512) MR T 2 DT

/ = lim / f(x) dx.
oo R—+oc0

Q MFEDT. FHEBOFEMELIVEHEBOHHETRE S Z L 2HEAK (Gi@“’cfi)
%) 7205 LOEHDORNZM DL T, BMIFEHANIIFHEHIR 2 25,
EREMHES T o e RE LR,
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13.1 EHEKDO R EotES

FEHIEE 3D,
Q ZDXS5ICREZERKTOESPHHT 2, ZHA5IXVHWBLFTEST

o5} Ry
/700 f(x) dx = Rl,Rlzimwo /le f(x) dx.
L OEHMOGER FEHZ AAULTH 5 X 512) MR T 2 DT

/ = lim / f(x) dx.
oo R—+oc0

Q MFEDT. FHEBOFEMELIVEHEBOHHETRE S Z L 2HEAK (Gi@"CZﬁ
%) 7205 LOEHDORNZM DL T, BMIFEHANIIFHEHIR 2 25,
EHZES T o L MU RW,

Q THFHICH2BBOMEES L &5 7250 ? RiFMEN -1 1512725, DFD

/_ f(x) dx = —27j Z Res(f; c).

Im c<0

(i ZRes(f; c) =0 HWhHiLo, )
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13.1 EHEKDO R EotES
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13.1 EHEKDO R EotES

I_/°° dx 7w
e X1 V2
P(z):=z'+1, Q(z) :=1 B b, TH 26.22 DEMAHMD LD, FEE
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13.1 EHEKDO R EotES

[ /°° dx T
e Xl V2
P(z):=z'+1, Q(z) :=1 B b, TH 26.22 DEMAHMD LD, FEE
deg P(z) =4, deg Q(z) =0 TH 35 5. deg P(z) > deg Q(z) + 2,
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13.1 EHEKDO R EotES

I_/°° dx 7w
e X1 V2
P(z):=z'+1, Q(z) :=1 B &, TH 26.22 DLW LD, FEE

deg P(z) =4, deg Q(z) =0 TH2H 5. degP(z) > deg Q(z) +2, ¥7:FED x € R
WKHLTP(x)=x*+1>0+1=1TH305 P(x) #0.
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13.1 EHEKDO R EotES

I_/°° dx 7w
e X1 V2
P(z):=z'+1, Q(z) :=1 B &, TH 26.22 DLW LD, FEE

deg P(z) =4, deg Q(z) =0 TH2H 5. degP(z) > deg Q(z) +2, ¥7:FED x € R
WKHLTP(x)=x*+1>0+1=1TH305 P(x) #0.

Q
P

cH X oOfie P(c)=0a c=eTH ) (k=0,1,2,3) & c= 1 =0 =lb -1
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13.1 EHEKDO R EotES

I_/°° dx 7w
e X1 V2
P(z):=z'+1, Q(z) :=1 B &, TH 26.22 DLW LD, FEE

deg P(z) =4, deg Q(z) =0 TH2H 5. degP(z) > deg Q(z) +2, ¥7:FED x € R
WKHLTP(x)=x*+1>0+1=1TH305 P(x) #0.

c % Ofl < P(c) =0 c =TT (k=0,1,2,3) & c= 1 1= =l L

Vv2) V20 V2 V2

Imc>oz@5®m\q;:§AQ::j;.:hamc%:—léﬁtb\P®1m
DEETHE0 5

B M #h % htt
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13.1 EHEKDO R EotES

,_/°° G
T XA+l 2

P(z):=z'+1, Q(z) :=1 B &, TH 26.22 DLW LD, FEE

deg P(z) =4, deg Q(z) =0 TH2H 5. degP(z) > deg Q(z) +2, ¥7:FED x € R
WKHLTP(x)=x*+1>0+1=1TH305 P(x) #0.

cb§%®@<:> P(c) =0 c=e(THK%) (k=0,1,2,3) & c = M 1o =Lt =1

V2 VR VR VR

Imec >0 2R22DIF, ¢ =

=" 0= —;g". IhHiE ct=—-1%rEL. PO 1AL
DEETHE0 5
QR Y_Qg _ 1 _¢ _ g
ReS(P'CJ) - P(g)  4c  4c 4

EFH 26.22 25

| = 27i (Res (% C1> + Res (% C2))
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13.1 EHEKDO R EotES

I_/°° dx 7w
e X1 V2
P(z):=z'+1, Q(z) :=1 B &, TH 26.22 DLW LD, FEE

deg P(z) =4, deg Q(z) =0 TH2H 5. degP(z) > deg Q(z) +2, ¥7:FED x € R
WKHLTP(x)=x*+1>0+1=1TH305 P(x) #0.

c M % Ofl < P(c) =0 c =TT (k=0,1,2,3) & c= 1 1= =l L

V2 VR VR VR

Imc>0&R2DIE. ::17“, &= —;g". IhHiE ct=—-1%rEL. PO 1AL
DEETHE0 5

EFH 26.22 25

I =2mi (Res (%;q) + Res (%;Cz)) = 27i - (—%) (a+e)= —T;i : % = % L

B M #h % htt
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13.1 EHEKDO R EotES

EF 26.22 DEFAH
(DS B 3T M, R*(> 1) BEEL TRRBR D L0,

(Vz€C:|z| > R*) P(z) £ 0A|f(2)| < %
V4
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13.1 EHEKDO R EotES

EF 26.22 DEFAH
(DS B 3T M, R*(> 1) BEEL TRRBR D L0,

(Vz€C:|z| > R*) P(z) £ 0A|f(2)| < %
V4

(REFH: P(z) = a0z + -+ an, a0 # 0, Q(2) = boz™ + -+ 4 bm, bo #0 ¥ T %, IRED
5n—m>2Tbhb,

n-m Q(2)
P(2)

nemboz™ + -+ bm
202" + -+ an

bo
- (z — o0)

z

|z"_'"f(z)‘ = z
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13.1 EHEKDO R EotES

EF 26.22 DEFAH
(DS B 3T M, R*(> 1) BEEL TRRBR D L0,

(Vz€C:|z| > R*) P(z) £ 0A|f(2)| < %
V4

(REFH: P(z) = a0z + -+ an, a0 # 0, Q(2) = boz™ + -+ 4 bm, bo #0 ¥ T %, IRED
5n—m>2Tbhb,

n-m Q(2)
P(2)

nemboz™ + -+ bm
202" + -+ an

bo
- (z — o0)

|z"_'"f(z)‘ = |z

z

bo

do

PP BPe. M:=2

rBLL, B3 R(> 1) DEELT

|z"""F(2)| <M (lz] > RY).
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13.1 EHEKDO R EotES

73 26.22 DAFHA
RED S B 5 EH M, R*(> 1) BFEEL TRRAE D LD,
(WGQMzW)HA#MvwmA%
V4

(REFH: P(z) = a0z + -+ an, a0 # 0, Q(2) = boz™ + -+ 4 bm, bo #0 ¥ T %, IRED
5n—m>2Tbhb,

s = o G - e o] oo
BRI BHE, M:=2 % B, 35 R(>1) BEELT
|2""f(2)| <M (2| > R").
W 24 y y
F@I < = < (212R)
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13.1 EHEKDO R EotES

SR (00 %)

W Z AT FHEHIER L
R Ry
I = lim / f(x) dx.(—fIZiE  lim zFE--)
R—+o0 _R Ry,Rp—+o00 R

B M i het SIFERREL - (R 5 26 [ ~WECER (1)~
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13.1 EHEKDO R EotES

S (5 %)
W ZASHE IR L
R Ra
I = li f(x) dx.(—H&IZiX li rFE-
im /_R (x) dx.(—f& im / )

R— 400 R1,Ry—+o0 Ry

BRTFHEANOHIE Tr, Cr, 7R ZRANTED 5,
lkR:z=x (x€[-R,R)]),
Cr:z=Re” (6 €]0,n]),
Yr :=Tr + Cg.
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13.1 EHEKDO R EotES

SR (00 %)

W Z AT FHEHIER L
R Ry
I = lim / f(x) dx.(—fIZiE  lim zFE--)
R—+o0 _R Ry,Rp—+o00 R

BRTFHEANOHIE Tr, Cr, 7R ZRANTED 5,
lkR:z=x (x€[-R,R)]),
Cr:z=Re” (6 €]0,n]),
Yr :=Tr + Cg.

R> R* 2= 3HEED RIIHLT, P DERIL |z < R ITEEND, Imc >0 &
7235 c & g DAFRICEEN S,
B B i S8 htt TEFRB - MY 55 26 [ ~EGER (1)~
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13.1 EHEKDO R EotES

SR (00 %)

.
-R © R

[ dz:/er(z)dH/CRf(z)dz:/_';f(x) o+ [ rie)ae
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13.1 EHEKDO R EotES

SR (00 %)

[ dz:/er(z)dz+/CRf(z)dz:/_’Zf(x) o+ [ rie)ae

M M M
S/ |f(z)||dz|§ﬁ/ |dz|:ﬁ-7rR:L—>O (R — +00).
Cr Cr

f(z) dz B

Cr
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13.1 EHEKDO R EotES

AERA (DO )

[ dz:/er(z)dz+/CRf(z)dz:/_’Zf(x) o+ [ rie)ae

M M M
S/C'le(2)||d2|§ﬁ/c‘R|dZ|:ﬁ.7rR:?_)O (R = +00).

—Ji. HBUEH LD

f(z) dz
Cr

f(z) dz = 2mi Z Res(f; c).

R Im c>0
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13.1 EHEKDO R EotES

G (00 %)

[ dz:/er(z)dz+/CRf(z)dz:/_’Zf(x) o+ [ rie)ae

M M M
S/C'le(2)||d2|§ﬁ/c‘R|dZ|:ﬁ.7rR:?_)O (R = +00).

—Ji. HBUEH LD

f(z) dz
Cr

f(z) dz = 2mi Z Res(f; c).

R Im c>0
Wz

/j? F(x) dx:/w f(z) dz—/CR f(z) dz —2mi 3 Res(fic) (R— +oo). [

Im c>0
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13.2 B xe™ O R _EDOED

f 2 HHBERE $ 2 &, IR & AR

/ f(x)e™ dx

DFFEIZOVWTOEHZMNT 2, ZOHEE (FHEABOERT L IZERZD),
JRaaRA 2 KD 2 Z e AL W B2V, JFEICH DB WEHTH 5,
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13.2 B xe™ O R _EDOED

f 2 HHBERE $ 2 &, IR & AR

/ f(x)e™ dx

DFBEIZOVWTOEMEHNT 2, ZOHEE (FHEBBOEMED L IEERD),
JFUAREEUE KD 2 Z e BHEL W Z 2 A2V, IEFICH D AT WEETH B,

ZAUEIRH EIERICE R Fourier 1, 4% Fourier 242

) 0 == [ faeax (e
() B0= o= [ s (xeR)
ZRD2DZLIHHTE 2,
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13.2 HHEE xe?™ O R _EDOESD

f 2 HHBERE $ 2 &, IR & AR

/ f(x)e™ dx

DFBEIZOVWTOEMEHNT 2, ZOHEE (FHEBBOEMED L IEERD),
JFUAREEUE KD 2 Z e BHEL W Z 2 A2V, IEFICH D AT WEETH B,

ZAUEIRH EIERICE R Fourier 1, 4% Fourier 242

ORI T A —ixt
(F) 6= o= / flx)e e dx (6 eR),
- 1 > .
() B0= o= [ s (xeR)
PRDBZLIZFIETE 3,
RD=:

(VaeR) e =e ™ cos(ax) = Ree™, sin(ax)=Ime™, [e™]=1

ZERVWHLTBZ S,
TR TR - [FE 5 26 [ ~WECER (1)~
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13.2 HHEE xe?™ O R _EDOESD

B 26.24 (BHEEIE xe™ @O R _EDOFEST)

P(z),Q(z) € C[z], f(z) = % deg P(z) > deg Q(z) + 1, (Vx € R)

P(x)#£0,a>0 LT3 &,

(11) /_oo f(x)e™ dx = 2ri Z Res (f(z)e™;c) .

Imc>0

ZIT Y B O (BB f(2)e DI FE-THRLIL) c DI B,
Im c>0

Imc >0 Zi/TdDINTUIIOVWTOMZIS Z & ZEKT 5,
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13.2 HHEE xe?™ O R _EDOESD

TEH 26.24 (FHEEIE xe™ O R _EOFED)

P(z),Q(z) € C[z], f(z) = gg; deg P(z) > deg Q(z) + 1, (Vx € R)

P(x)#0,a>0 35t %,

(11) /_oo f(x)e™ dx = 2mi Z Res (f(z)e™; c).

Imc>0

ZIT Y B fFOR(BBVIE f(2)e DI FE-THRLIL) c DI B,
Im c>0

Imc >0 ZH7zTdDINTICOVWTOMEIRS Z & Z2EKT 3,
JEFE 26.22 OFERA L FIERIC LT, & 2EH M, R*(> 1) HMFE L TR D LD,

(Vz€C:|z| > R") P(z) £0A|f(2)| < %
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13.2 HHEE xe?™ O R _EDOESD

SR (00 %)

EED A B> R* 1ML T, Ml Cr, Cp, Cp, Cpy Cag BRD & 5 ITED
%o

Chg = Cos izt Lux [
Criz=x (x€e[-A B]), Ce | vA+R)
Cpiz=B+iy (yel0,A+B]), !
Cr:z=—x+i(A+B) (xe[-B,A]),
Criz=-A-liy (ye[-(A+B)0],
Cag = G+ C5+ Cp. + G
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13.2 HHEE xe?™ O R _EDOESD

SR (00 %)

EED A B> R* 1ML T, Ml Cr, Cp, Cp, Cpy Cag BRD & 5 ITED
%o

Chg = Cos izt Lux Cu
Criz=x (x€e[-A B]), Ce | 1(p+B)
Cpiz=B+iy (yel0,A+B]), !
Cr:z=—-x+i(A+B) (xe€[-B,A]),
Criz=-A-liy (ye[-(A+B)0],
Cag = Cr+ Cp, + Cp. + Cpe. _ace (%Y B

POERITART |zl < R* & Fh, EPFHEICET 2D DX Cap DHNTBIC
Eo%A) (%ﬁﬂ]i&:biﬁb‘@f Cas J:b:%)t‘:b\)o
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13.2 HHEE xe?™ O R _EDOESD

SR (00 %)

EED A B> R* 1ML T, Ml Cr, Cp, Cp, Cpy Cag BRD & 5 ITED
%o

Chg = Cos izt Lux Cu
Criz=x (x€e[-A B]), Ce | 1(p+B)
Cpiz=B+iy (yel0,A+B]), !
Cr:z=—-x+i(A+B) (xe€[-B,A]),
Criz=-A-liy (ye[-(A+B)0],
Cag = Cr+ Cp, + Cp. + Cpe. _ace (%Y B

POERITART |zl < R* & Fh, EPFHEICET 2D DX Cap DHNTBIC
H5 (F EIIERODT Cap EITHRV), ©XICHEBERICK->T

/ f(z)e™ dz =2mi »  Res(f(2)e;c).
Cas

Im c>0

(22X)

v,
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13.2 HHEE xe?™ O R _EDOESD

R (0O )
Cr WIS HME (z = x (x € [-A, B]) 2387 X — X — {31} 2 DT)

. B .
/ f(z)e" dz = / f(x)e™ dx.
€ —A

T
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13.2 HHEE xe?™ O R _EDOESD

R (0O )
Cr WIS HME (z = x (x € [-A, B]) 2387 X — X — {31} 2 DT)

. B .
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