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ARHOHNE - HEHIE

o FURBHBIFIES 2 7.0 DSM2ERT 5, BRI, HudikiH
BOMRERAN L. T OB T, Cauchy DFETEIHIL D 3L
O (IERIBB ORI S D ORIz 0 e e d) Tz THEE
L35, (i#7F/— b [1]D§6.3, 6.4)

o HEIZHLET (MidUIDIZ 12 A 1 H 13:30),
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=R )

LB DRI a,be CITH LT, [a,b] ZXRD2DODEKTHES,
@ C OERES [a,b] :={(1—t)a+tb|tc]0,1]}.

@ Mz = () = (1— t)a+th (£ € [, b]). BIZIZ / L L X
o
RE,

RS - [FITECY 55 18 [1]
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6.4 [FARBIBOTEE < TEDOMIFRICIE D BRET D0

Cauchy OFETEH ORI
ERE DB C 123 5 8528 0: / f(z) dz =0
C

EWVWI RN 0T =T Tf DFBBIEZRTIE) ZADKD LD e ZHl-
s ( / F(2) dz = F(RER) — F(RAR) = 0). FIDBIRA D B D722 5 47
C

Q% COoOfEIR, f:Q—-ClkEfite T2 E, LITD320%&MFDBEKRICOV
TR S,
@ fHQTOREBBEKERD (3F: Q— Cst. F/'=f)

@ Q NOEEOKAN CL AR C 1cowT, / (2) dz = 0 2SR D 37D

@ FlEQ CIERAITH %

FTTI (1) = (i) EH o TV B, FEH (i) = (i) RO LD, FEIIZEEL <
BNDT, ZOFKEBRTIENRS (i 18.2),
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6.4 [FARBIBOTEE < TEDOMIFRICIE D BRET D0

FiX (i) = (i) TH %,

ZHUX Cauchy OESEHREHNTHE OGNS TEAIL HI1F, B0 TENR
BRMKZ ) WO EH (R CHEHHT 2 ZOBROEERHZ) 225, F &
FITHMATELZZ DD 5DT, FHZ F 23 2FIAAIRETH 2 Z e 2 b,
f=F MO TEXB3056TH3,

gz X5 (i) & (i) ERfEZROT, (i) = (i) DD IID, ThbDH
"Q HOEEDRKS I CHER C 10w, /f@ytZOﬁmbﬁom

C

LS
51X, FIXQ CIEAITH 3,1 ZHITEE Morera DEIE L FEIEN 3,

(ZHEBECE o TH B Z &2 (iii) = (i) &— ﬁ&kbilﬁbif.ﬁb\o ZhuZ
Q=C\ {0}, f(z):% EWVSHIRSGH B (RDID: / ) dz = 27i # 0),

ZETZELDBH L,
(i) & (i) IXEMET (iii) & DIRLY
(i) WM ZE LT (i) 28 O Cauchy DR EBTH S, tEZON5S,
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6.4 FARBIRDFAE < R DBRIHRICIR S ¥RFE7 230

QI +a DEHEDF B L (i) = (i) DFZ T, INTHEMICKR S,
TEH 18.1 (HuEAEMEBICEIT % Cauchy DFESEE » THHH)

Q3 C OHHEHEDZWVIEROHEBRE L, f: Q> CIUIEHI T2, o =
Q NOFEEDR Y CL fREAfER C oL T

Aaawzo

(B, BROERSBAT 2, ) b5
BRI BRI LT (1), (i), (i) ZFETH3

FHCHUERE DG EIZERTH 20, BRI D LFRD 00 % (HR ) —
FD E HICEETH S, GEIHOT A 74 713, ZOMBCTHHRHEENT 2, ).
BRI OG- E I A HICEEATE T CRE). 20T TREGRDZ < D
HERERIEL Z DK S,
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6.4 FARBIRDFAE < R DBRIHRICIR S ¥RFE7 230

Rk 1 (RZ bVRENT 2 R L 7= Ni2)
Kk, X7 MEHIICD Zhe it s 25055 %,
() 23 TRZ b F BIRT v v v iehio] , (i) B / f-dr=0, (i) »°

c
rotf =0, 2WVWHZ I3,
(i) & (i) XEETH %, (i) D25V (||) Do (i) BEINDH, FE I
FE DALz S, BEEEB THAIURN D RIALT A, LWVWIDIEFRLTH S, m)
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6.4 [RIGRIEDEE & EEDOAMBICIR S
T (i) = () AL X 5,
TEH 18.2 ((FEDXAY C! AREABIRICIA 5 M8 DA 0 72 & IR GARIEE £50)

QX C OfE,. f: Q — CI3EFT. Q NDEEDX S Ct AR C oxt

LT\/f&ybzoﬁ&DﬁOt?%o:@Z%\%éE%%ﬁFiﬂac
C

PFHELT, F = f.

SEB Q NOEEDN a W%, Q 2NEETH 205, EED 2z QIIHLT, a %
. z ZRE T2 Q NORSMIC ¢t Bothif C, BTEET 5.

F&%=ﬁf@d<

B,
F(z) ofid C; DEDTIZd & 570, EBE a 2R, z 2EE 52 Q N 2 i
G, CoddrE, C:=C+(—C) B, CIIMMMTH 20T, &M (i) 2056

0= [0 dc= [ rouc- [ (o wae [ rac= [ n©

DD ODSTH 5,
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AL &

ZDF W f OFMEKTHSZ ZERT,

EED z€ QITXLT, (Je >0) D(z;¢) C Q. ®ZIT |h| < e Zifi7zTIHEED
hIZRLUT, 225 z+ h IZADSRRD [z,z+ h 1 QIZEEND, Coyp &L
TC+z,z+h) ZEBERZEITED,

(1)  Flz+h) - F(z)= /C o O /C F(C)dC = F(C)dC.

[z,z+h]
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0.4 FHABEDTEE < LEOHIRICIA S S0 AEMAEE

—7

[ =gz
[z,z+h]
TH50H, h£A£0tTd=x

F(z+h) — F(z 1/ 1/
L CILD S - ) de —f(z d¢
h h [zz‘h ( ) h [z,z+h]
1
— )—f(2))d
hﬂﬂm (2)) dc.
W ZAZ
F(z+h) —F 1
M =FE@) ) < [ 17(0) - ()] 1de
h |h| [z,z+h]
1
< F(C)—F d
h |<€[Zaz+h]| (€)= f(2)| [Z}Hh]l ¢l
:46'?3?11”'“ ) — f(2)].
flXz CHEFETHZ20, ZOHLEF. h—-0DEE 0 WKIRT 3, ©XIZ
F'(z) = f(2). O
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5 18.3 (BHEAERY)

Q% C(H2WVIER") OWFEHE T2, Q HEELE (simply-connected) 1%, Q
NOIEE DR (2 = o(t) (t € [o, B]) 2 Q D 1 i1 (ERHHR) 1< Q FITIE
MANCEETE D 2205, D% D, B 2B

F: [, 8] x [0,1] 5 (t,5) — F(t,s) € Q T,

F(t,0) = ¢(t) (t € [o, f]),
Ft,1)=a  (t€[op])

273 b DOBFIET 5,
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S pLie, AnT I3 i sTH IR,

L XA T AUPAhRRE 1 KU 2: RMBIHAUF 1 KITHED Sz
i 55 WZehdd

Bl 18.4 (HEAET D 2 FHIK)

2 R, C. 2R B(a;r) == {x € R" | |x — a| < r}, &
D(c;r):={zeC||z—c|<r}. MK (&id), BEREB (D). Jordan HifR
ERICHED L TSEmEAN O BAIEARAR (Jordan HiIR) OBHTHEE. . n >3, acR”
r¥5LE R {a).

EBIIE. PR 72 K 8 5 K 5 REEEY D2 0TI, O
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{5 18.5 (HSHREC 72\ HEK)

@ acR? 35L& R2\{a}. AILZEFhEY ceCrTiLE,
C\ {c}.
@ ceC,r>08232%2% D(c;r)\{c}.
@ ceC,0<R<R<+4+o0 &TBE =,
{zeC| R <|z—c| < R} (MERMEE L MTXR).
@ (% R HNOEMREITZE R\ (L F—FVEIDMHEE.
(c) DMIRBEHD X 5 BR ({z€ C ||z — | £ Ri}) DBZENTWBEEIT,
1 KUCHESD R WEARMBRDEIE T 2 Z I EBIICEA S 5T H % 53,
(@), (b) DX DI L HTH A5G, Zi %z [E 2 A 1 KUCHiD
LRV Z EIFED TR VDL D LRV, BENRERT L TH D
DT, AT 3 Z LIRS, O

v
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6.5.2 MhnEE, B AInEE

EFR 18.6 (I, EAY)
Q%&RT MVER (ZZTE R, C EERIZRV) OFSEEGL T 5,
QO Q 23 (convex) &I,

(Vae Q)(Vbe Q) |[a,b] C Q.
Q Q MEEH (star-shaped) & i3,

(FacQ)(Vbe Q) [a,b] C Q.

(@274 beBlt, QHDEZBWS NG, WO HHZEIND, )

gl 1 lis

L RARCAY
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6.5.2 MhnEE, B AInEE

MHREE DB & LT, 222 R”, n KITHAEK
B(a;r)={xeR"||x—a| < r} (M D(c;r)  Z D), =AHEDN
W EenH 2,

RDAZ A RTINS X IQMEEIEERTH 203, (WHEE TRV ER
MY LTid. B, FHi» LI EREZRW-HEELELD 3,

[ "‘Q__ ;“_\1)57?«513“
/ c X
) Y o

. LR L -
wm \ B b AR e o (L athunt CoF

(BB o AR < ) A UED

B ot Y
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6.5.2 MhrHEis, 2 AIRHIK

EH 18.7 (M= B = HELE)

QI3 R" %7213 C OFEIRT. Q#£0 LT3,
@ QAMESIE. QIRERTH 3,

@ QEMLLIX, QIFHERTH 5,

@ QAMERET S, Q£0 THEHE ac QWEET 5, {EED be Q ITHL
T, QANMTHSZEdb. [a,b CQ WRIZ QIZEHTH 3,

Q@ QVEBERET 2, H2 ac QMBFHELT, FEED be QIIHNLT [a,b] C Q
THb, WZIZQ NDEEDHIR C: z = o(t) (t € [, B]) XL T,

F(t,s) :=sa+(1—s)p(t) (se€]0,1] t€ [e,B])
vBLE, F(t,s) €EQ WRIT F: [0, f] x[0,1] = Q TH B, X561 F kT,
F(t,0) = o(t), F(t,1)=a (t€[a,p]).
D F DR C IE AN ERERR 2 12 WT%% DRI Q FHEETH 2,
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BFIF Mathematica THHFRDHEINETE * 7.5

HLERE O FHBAT. MIROERN AR 2 RH L, EFl%Z Mathematica Zffio THRT
HEI,
20201125.nb T, N K¥ A7 A K

x = p(t) = ((a— b) cost + bcos (b;a)t,(a— b)sint + bsin @) (t €[0,27])

YA r7maA K

(a' + b')t

a + b’)t)
b’ b’

=(t) = ((a' + b')cost — b’ cos ,(@ + b')sint — b’ sin ( (t € [0,27])

[N

F(t,s) = (L - s)p(t) +sv(t) ((t,s) €[0,2n] x [0,1])
YWVWHKREME—EBRTEFH LTV,
(BN AT D BV, SBIRICRHCEED 720, )

& — 3 F LT 20201125.0b & AF
[curl -0 http://nalab.mind.meiji.ac.jp/ "mk/complex/20201125.nb ]
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27 Sk

(1] REHhSE  ERBEEGH / — +, BREBERCOMRRH TERBEEU
DFEFE/ — M. http://nalab.mind.meiji.ac.jp/ "mk/lecture/
complex-function-2020/complex2020.pdf (2014~).
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