RIS - [FITEE 2 16 [0l

~ TR (7), N BB E & B A (1)~

o6 FEL

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

2022411 H 16 H

FE H o #h 5E htt
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EP7N

Q KHOWE - ik FIH

@ L (5 x)
o UM L TOIURFER, Abel D 2 DDER (fi &)
o il
@ Abel DAL
@ Abel it e

© AL & T
o HEXIEBIE
0 e" =z %fEL
o BHFENEBIB D E R

Q =4k



AKHDWE - HifEHIH

o 1 8 Z LAY %,

o IHHME L TOIUR « BHDHE, ¥ 7 /NATIE, Abel DIFEET
. Abel D@ EMZ AT A I LIRS TWED, 2AFXy 7T
5 (ZDOAF7A4 FIZIFETZ LI2T3),

o WENBPBHBMDEXRZT 5,

BE HI %6 2 htt
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3.6 WK ETOINKFERL, Abel D 2 DDE (Hi ) 3.6.1 B

AL, ZDIRMOER {z € C| |z — c| = p} LDRTICRT 220>, T %02
#il 16.1 (PR EDIERE D 5T

WY "2 cowu TR TIURT 5 & |2 < 1) 293> T s, Mfllid T#ET 2

n=0
Szl > 1) DZRIWHERIZ 1 TH D, IR D(0;1) D L |z] = 1 DEEDO T
FEHS B

Bl 16.2 (PR LDEE D 5TIUR)

CTSY % ILoVTId, IGHERD 1 ThHB 2 LIkT Clesdr s, IR D(0: 1)

n=1
DR |z = 1 Lok Tid,

22l 1
n2|  |n2| 2 n2’
1 . z" - X P o 2"
byi=— LB L || by, Y by BHT 20T, ERAOERDS Y — BN

n=1 n=1

T2, (Weierstrass M-test IC X % &, BHF# D(0;1) T HRiHINR T 2, )

BE HI %6 2 htt R - A 55 16 (B ~FERRE (7), BB TR (1)~
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$1 16.3 (DR DR EICIUR T % 5 - FEHT 2 K ED & b IFAE)

B Y S ONUICEED 1 TH B LTINS,
n=1

PORM DR |z] =1 EORTIE, WO 2 - BT 2, EB5D7—2bH
%2, RD22FH->TWw»3 (IF7),

0z=10DL X Z%:Z%:+oo(?%§ﬂz).
n=1 n=1

oz=10exy 2 -y OV 0 i s,

n=1 n=1
( THEHiEAS 0 1IN T 2 SRARIREIZIOR T % 5, FIFANE — log2. FEBE,
FOFENBIE —Log(l —2) D 0 DY DFEMBIEHTH S, )

FiE, |z| =1, z# 1 2 TEED 2 I L T, ZOFERBUINET 3, 2
FUIRICHENT % Abel DEH (Abel DREIENE) % ViU & v,

v

BE HI %6 2 htt R - A 55 16 (B ~FERRE (7), BB TR (1)~
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3.6.2 Abel DB ATZE

TEH 16.4 (Abel DFRBI i, T3 KA, summation by parts)

{O‘"}nzo BT HBHERTH D, {Batnso & B, 10 (n— o0) 2l T & T
B, SOLE Y anBy BINKT 5,

n=0

il 16.3 (0O X)

|zZ|=1,2z#41 £F %, a,:=2", B, := % LT, TH 164 DEHNE T =
7L &9,
Bn 40 (n— o) IFHEDITER D 32D,

||1+\z"’| 1-(14+1) 2
- \* 1-2z  1-2
COLEME N IZX SR VEBTH L2065, ﬁﬁéﬁuiﬁﬁlf%é
21T Abel DERL ([EHE 16.4) 25#H T & T, Zanﬁnzz AT 5.,

n=1 n=1

FE [ #ish hoe IR - [ A0 16 ] ~ B (7), ORI & R (1)~
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3.6.2 Abel DIRBZEIE %

EE16.4 DA s, =) o (n>0) LB, REXD, HB Me R PHEELT (Vn)
sl < M. k=0

ar=sk—sk—1 (keN), aw=s
THBEh5

Zakﬁk = apfo + Z akPBr = sofo + Z (sk — Sk—1) Bk
k=0 k=1 k=1

k=1

n n n n—1
= s + Z skPBk — Zsk—lﬁk = s/ + Z skBk — Zskﬁkﬂ
k=1 k=1 k=0

n—1 n _1
= 5050 + (Z skfBk + Sn/6n> — <5051 + Z Sk k4 1)
k=1 k=1
n—1
= s5(fo — f1) + Z se(Br — Bri1) +safn (REKOZNZFNF LD B)
k=1
n—1
= s(Be = Brr1) + 5B (FEAE D E1DOD D IcFLn?)
k=0 k=1

k=0

BE HI %6 2 htt

B (7), AHEIE E R (1)~
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3.6.2 Abel DIRBZEIE %

n n—1 n
(Fi48) Zakﬁk = Zsk(ﬁk — Bry1) +5aBn (72721 s, := Zak).
k=0 k=0 k=0

(ZORE% Abel DRBETE LTS, BIBIC 0T ORI HY
3, )

B 2D WT, 5,84 < MB, — 0 (n — 00).
A5 1 HOMEIZ oW T,
Isk(Bk — Bi+1)| < M (Bk — Brs1)

Z M(Bx — Bk+1) = MBo — MBps1 — Mo
k=0

THBDS, EEHOEILD n— oo DL E AU | EIRIUKRT 3,
AT Y anffn BT 2 O

n=0

BE HI %6 2 htt BRI - | i 16 ~GEREL (7), B
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3.6.2 Abel DEIEICH:  EotED & DXL DEEH

P72 (F200) o, FIRBTICNIGE R 5 L &, Abel DIZIT:

n n—1
Zakﬁk = Snﬂ,, — Zsk(ﬂk+1 — ,Bk) (f:f:L [67% 1x Sk @@iﬁ QK = Sk — Skfl)
k=0 k=0

&, 5755 (integral by parts)

b
/ F(x)g(x) dx = [F()g()]’ - / F(x)g'(x) dx

a

A9 %, D% D, Abel DRBETLL I T TR DM N—2 2 v TH 5,
PR 5y D HEAE L

b
Q@ f(x)=F(x) %53 / F(x) dx = [F(x)]° = F(b) — F(a).

@ F(x)= / F(t) dt 7518 F'(x) = F(x).
DHERN— aa‘/bi

n n—1
e b = an+1 — an 7’36 ;E\Zbk:anﬂ—al. (an:al—i—Zbk %H‘IIEMTZ)?)
k=1 k=1
(2] sn—zak 25K Spt1 — Sn = ant1, S1 = a1.
k=1

BE HI %6 2 htt
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3.6.3 Abel i E HE

ROEHD . 13D Abel DFREZTGE TREHHK 5,
TEF 16.4 (Abel il E BR)

AR

f(z) = i apz"
n=0

Mz=R(R>0) TIKLZET S, COEF, (EHD K>1ICHLT

QKZ:{ZE(C

1 -2z/R|
lz| <R, w < K}
EBC L, T f(2) 13 Qx U{R} THRICET 5,
fit> CRA% f 13 Q U{R)} Tilifit TH %, FfiC
lim f(z) =f(R) (S 5Tk Iim) f(x) = f(R)).

z€Qy x€[0,R
z—R x—R

BE HI %6 2 htt R - A 55 16 (B ~FERRE (7), BB TR (1)~
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3.6.3 Abel i E HE

(COUz2EBLALHHT ZI12E, ROKHBIZBEICKE D £, ZOilEO M
T oI ZUZ EEEE 0T, BIFETHEHDIKITET, )

AlkHH D 5 #t

zZ\" . .
Qp = aan7 ﬂn =\5 5 fn(Z) = akzk = akﬂ‘ﬁ
R k=0 k=0

& BT Abel DIEETEZ V5, FHfllldaEsE 2 — & pp. 81-82 Z AL &,
O

BEEE P 164 T, B, L0 £\ REERIGE L7205 {8,) SRS
(E S [Bait — ol < 00) EVIFATEEMATLROZ LFT D2, %
MR TC L, LT (1) L),

Qe 122V ThH, BRZERT(RDAIA F)RET 5ICE EDTw,

BE HI 4 % htt SN - R 45 16 [ ~FLEO (7), APEMIE  BEBIAL (1)~
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3.6.3 Abel DHESEEH Q) DO

Mathematica TR=1; Manipulate[ RegionPlot[ x"2+y~2<R"2&& Abs[1-(x+I y)/R]
yl1/R)<=K,{x,-2,2}, {y,-2,2}1, {K,1,10,0.1}] £ ¥ 3,

K e

4.8 ;b+?|?!:\

BE HI %6 2 htt
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3.6.3 Abel DHfEEEE  Stolz D

%L DT F AT, Abel DEfEMEEMIZ, ROETEZS5NTW3,

5D o€ (0,7/2) I LT,

Iin)? f(z) = f(R)
larg(z—R)—7| <«

Narg(z— R) — 7| < a ZiliZc T LI LTz R ETHE) EWHIED
\} /7% "Stolz DEEICIR> Tz 2 RICEDITAL) £F ),

z DR {zeC||z— R| < Rcosa, |arg(z—R) — 7| <a} IZET 2
=1
1-z/R| _|R—Z| N 1
= 2 /E\@f:&): = —
1—z)R - R—|7 <2seca ( sec COS)
DR D SLODT (GERAME, 3 - /AMA [1] @ p. 91). K :=2seca 12DV T
z€Qx TH3B, A2, LDOWD Abel D EEMIZ, T 16.4 D%
ELTENIPNS,

BE HI %6 2 htt BRI - | i 16 ~ SRR (7), WA TR (1)~
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3.6.3 Abel D EEH B

Bl 16.5 (A4 7L 3V — -+ 54 7=y VikEIZ O T)

1) f(2) ;:Zz(k 24 (|2l < 1)
=0
R, MHEREB 1L LT a5 T f i D(0;1) TIEAITH 5, f(z) 1.
z:l?ﬂ%?%@?(%ﬂ@ﬁ%ﬁﬁ& 10 TR S % ANGREL 72> 6). Abel O
FetkEE X O
FI)=1-3+3— = lim f(x)

x€[0,1)

fz) 25, z=x€(~1,1) D& TEPEHD tan~t x & T2 2 LFFAILDT W (
;Ti RDBZELICT D), tan ™ R = R IGHEHTH 2 2 L2 5, FHHDHRRIZ

11_71'

ALV, WIC

1 1 _ —1 _z
MEOREEATH S (ZOREEIDTIC T =13 + ¢~ OTIBUHRE

mbffu&m#\mbiﬁﬁﬁﬁa %d@@ﬁﬁﬁﬁ%@5k%$?%éoh

BE HI %6 2 htt

7), RHEIE & B (1)~
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3.6.3 Abel DHifEEER g

FEAMAU A AR ATV T ORI T O IRER I3 55 s & b
B9 5 (BRI 3B O ERIS Weierstrass M-test ZfH\25%) 2 & T
AT E %,

L2 LIGHINE £ SToIRIEOV T, 2 0HETRINTE %
Vo Abel DRI I K 5 i T 5.

BE HI %6 2 htt
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. Abel E1XE I V) A

i, Abel 13 "5 RGFEAUIFERTHEIT vy 2 ERIEHL AT, &
<Lr&<&ot%?f%% LnwH T, %i%ﬁ(ﬂofwtku
IDENTE, BOEZ )W) DIZBOBADRL WL ) BREANT2DT, 2L
MHLTHEL,

Niels Henrik Abel (1802-1829, / V7 = —) &, FRBDOICEFEHIZ D
WCOEEEZ L 72 (ZNDI 2 DHiOBEELNE L > 7%), ZhlHC
Q o D MOEEHTH D LED (1+x)* DER (i 2 HEHE) ©

ZIFHH
Q 5 XU FoRESTRRIZERRI ORI & SR TIERT v 2 & DFEE
O BHEEGH
HEDLFEEITo N, BDOI, BERAYICH B TR R
HTH D, (EREEFZ L, o 0AME RIS L IRE RERUIMC,
N2 2 ENDEBVDB KE VLI DL\, Eoh DL Tw5, il
BOMEANDERRE L7 Abel bHIA TR, ) 0

BE HI %6 2 htt
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4 A RBAR L HRI L 4.1 HFBEN LB

ABIDFEWFE WHIENBEIE logz L FHEIB 2o #ER L THRLAP 5,
NS IFFIENC X 2ERZTIEIPORH VNS T, i LI v,
Logz I3 z=0 TIREHEI NGV, ZITEHLDART, Log(z+1) D 0 DA H DFK
B Z KD TV 5,
Log(z+1) = i %z" (Jz| < 1).
CHEIAENITIE, Logz 2 1 DEb ) CHEEBERL 7-

Logz = i%(z— " (lz—-1<1)

n=1

LEfETH B,
CoHEEIE. B 22 o ThIIZRMETH 5,

(z+U“:§:(:)f (Iz| <),

n=0

za:§:<i)@—1y (Jz—1] < 1).

n=0

BE HI %6 2 htt eI ~ SRR (7), WA TR (1)~
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4 A RBAR L HRI L 4.1 HFBEN LB

RHEEIEL log (ZTRBEHBOWBIE L L CTEZR L. RS 2z o580 v
T z% = e¥8z L LCED B,

FEBIEL log (FFEMICHBHEY:) DiEHE

f:R2x— e¥ e RIGEEHFHIGIN 72 O CTHES, fEHEIZ (0, +00).

iR 3 x 5 & € (0,400) ZRHHETH 200 WEKER>, 20z
log: (0,00) > R &7,

x€ER, y€(0,400) IZDWVT, y=¢€ & x=logy.

—J7., BEREEEE . Coz— 2 e CiZDo0nTIZ
o BHTIE RV (2 #£02% D f(z)=0 27T z TFAEL V),

o HHTH R\ (e = o %/ ¢ OCHMIBITH b MHRMH U fE %
%),

BE HI %6 2 htt
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411 e" =z ZfiE<

EM 16.6 (TRERX ev = z Dfif)

EED ze C\ {0} ITHL T, w itV TOHERK ¥ =z DEVEET 5,
ZORIE, z=re® (r>0,0cR) ETHLE

(2) w=logr+i(0+2nm) (n¢€Z).

T w=log|z| +iargz &£ bHIT 5,

A w=u+iv(uveER) LB L e =e'e".

e =z e'e = re'

sr=e" o ¥ =¢"

Su=logr »2 (Ine€Z)v=0+2nm

< (3neZ)w=logr+i(0+2nm). O
BDELIEEZD < 0 <« 3HGD, = IK20nTid, e'e" = re’d D%
L ->T

u
e =

=r (#0).
ZNT e'e” = re”? 2HoT eV =€, O

u _iv
e e

i0
~|re

FE [ #ish noe PIERTTE 16 [0~ (7), A
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411 ev =z %< Hl

Loz, FHL A —LTELWLD, AR LTTsTodEAT
XL EIICHBoTIEL,

Bl 16.7 (HAMZ% z 252607 & eV =2z Z2fRTH D)

eW:00iﬁ§7§?L
W=1=1 ¢ OffiZ w=logl+ (0+2nr)i =2nmi (n € Z).
W=2=2.¢e"0 OffiZ w=log2+ (0+2n7)i =log2 +2nmi (n € 7).
—ﬁlﬁﬂﬁj‘%kx>0 IR LT e = x DRIE w = logx+2nmi (n € Z).

eV =-1= 1-e".'7T DIRIE w =log 1+ (7 +2nm)i = (2n+1)7i (n € Z).
eV =-2=2-¢" DI w=log?2+ (7 +2n7)i =log2+ (2n+ 1)7i
(neZ

ew=i=1-¢e2 DfFIZ w=2n+1/2)7i (ne Z).
e =-2i=2-e""2 DRI w=log2+ (2n —1/2)7i (n € 7).

~—

FE [ #ish noe WIS - [ A0 16 ] ~ B (7), ORI & R (1)~
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4.11e" =z 2L (L Z)

B H

#1 16.8 (=FB% D i)
@ cosz=0 ZfElF,

iz —iz
e +e
cosz=0& —— =0
Sef=—e"

0 .
sefP=_f=—1=1.¢"

< (3n € Z) 2iz =log1 + i(m + 2nm)
& (FneZ)z=(n+1/2)7.
EREDE Z LD 6 70\ ? PR HIPH 2 R E CIRT 7, EEDSOMRIL RS
Mool Ew) e (KDBLER),
(BIfE) X = e LB &

cosz:O@%(e'—Z—i—e*"Z):O@X—i— L

X:Q@X2+1:0<:>X:ii
sef=4j=1 t3
& (3neZ)iz=logl+ (2n+1/2)7i < (3n€Z) z=(2n+1/2)7.
—H. EOfRELEH X

#i 2 htt

CRZZ2Db Lawds, ERFRLTH S,

BRI - [ A0 16 ] ~ B (7), USRI & R (1)~
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4.1 EENBEIE 411 % =z Zfif<

#il 16.8 (=A% D TR (FiE &)

RO LI X =e? EBVT, X T2V TOHBERZ2EZ 2B EL BVLard
@ sinz =2 %fi#l},

() X =€ £ &
sinz=26 T et e dieX— L4
- 2i - X~
X —4iX-1=0aX=2it+/(-2)2-1-(-1) " =(2+V3)i
24V3>0TH2056, 2£/3=(2+3)e'? BHERTH S, ®wAIC
sinz =2 (3ne7Z) iz:log(2j:\/§)+(g+2nﬂ')i
& ((3AneZ) z=—ilog2+V3)+(2n+1/2)7

Tihbb
z=(@n+1/2)m—ilog (2£V3) (neZ).

AIEHi FEDOHEPN FEPFIEL WA LT, EERE TETS 2 (‘:’C

57 =i
B et SRR - R 4 B B (1)~
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4.1.2 HENEBIRDERR

BEENBBIE logz ZEEL & 9,

POEHEH-D B,

@ eV ==z %Wk wBTEEMAT S, 2D z=re (r>0,0€R)
tL9sLE
(3) log z :=log r + i(6 +2nm) (n € Z).

2D log I3HD 1 DICHE S RVD T, G - BT\,
(fEfR) SR E ),
CNEXGIT 2720, HEORE 2 —MBEE L W2 L23H %,

BE HI %6 2 htt
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4.1.2 HENEBIRDERR

Q /| %zl 2 DFHX & § 5,
BIZIX 1 =1[0,27), | = (—m, 7], ®BEVIFEID I aeR &L T
I =[a,a+27) £7F | = (a,a+27] €T 5, ZDLE, FED
zeC\{0}icRLT

(4a) z=re’, r>0, Oecl
27 g r, 0 BHEINAFET 50T
(4b) log z :=log r + i

£HL, log: C\{0} = CTHY, I {v+iv|ueR, vel}.
I =[o, 0+ 21) DEEIERZIR L TAHRSL I L,

:@i%:\ﬁ%&w—wf10@@%#&@~ﬁ%ﬁ&?5&%\%@

*ﬁﬁB@a&%E@%fﬂﬁBﬁ*ﬁ@ﬁﬁ (branch) &ﬂﬂ".g;‘

BE HI %6 2 htt
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4.1.2 BENBEABDOEE (i)

FHZ | = (—m, 7] D & &, ERXIBIEDESE (the principal value of complex
logarithm) & BEON, SEIHAKLFD Logz TR,

MNEPIEDTME (A 5)
[(5) z=re? r>00c(—m71] £TBLE Logz:=logr+if. ]

A DFAE Arg Z V5 &
(6) Logz = log|z| + i Arg z.

Log: C\ {0} = C TH Y, fllkiz {u+iv|ueR, ve (-mmn]}

BE HI %6 2 htt CESLIY QG ~GERBEL (7), WAL TR (1)~
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E H #h 8 htt


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

ZE DU

[1] JEIEXK, AVATEAE © Ko G, S (1959) AN NES TR E
LxHEHITVEA

T BRI Z DU A EEL NG $E e i B, AKARAK,

FE H o #h 5E htt SES P/l ~GERBEL (7), WAL TR (1)~
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