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. .
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4.1 EEMBEBEE 412 e" =z ZfEL
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D X512 X :=e? £ BVT, X KOWVWTOABRICEEALHARBELEVLD
Lz,

@ cosz =2 %EfRi},
() X :=e” vBL

iz —iz . 5 1
cosz:2®%:2©e”+e :4©X+X:4

SXP—4X+1=0X=2+V/3ceZ=2+/3.
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4.1 EEMBEBEE 412 e" =z ZfEL

1l 14.1 (AR D R (Fi X))

D X512 X :=e? £ BVT, X KOWVWTOABRICEEALHARBELEVLD
Lz,

@ cosz =2 %EfRi},
() X :=e” vBL

iz —iz . 5 1
cosz:2®¥:2©e”+e :4©X+}:4

SXP—4X+1=0X=2+V/3ceZ=2+/3.
2+V3>0Ths25, 2+£V3=(2+V3)e® PN TH %, ®XIC
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& (3neZ) z=—ilog(2++3)+ 2nm.

ERASPA5
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S, EBOHPIIIEITFE LRV AHERSH LT, BEREZ LTS
THRERRL 7=, O

B M #h % htt HEZARAE - [ 55 14 18]~ i RRBER L FEEEEL (2)~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

4.1.3 ER B D E TR

EENPEE logz ZEFEL & 5o
POEHERD B

B H i %8 htt HEZARAE - [ 55 14 18]~ i RRBER L FEEEEL (2)~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

4.1.3 ER B D E TR

“MERNEEIE logz ZEFRL X 9,
POELERDH S,
Q@ eV =z%i3T wE2TEHRHT 3,

B H i %8 htt HEZARAE - [ 55 14 18]~ i RRBER L FEEEEL (2)~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

4.1.3 EER MBI DER
WA logz ZEHL & 5.

POELNERD B

Q@ e =z%WikT wRTEHRATZ, 2%D z=re? (r>0,0€R)
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I =[o,a+2rm) ¥721F | = (a,a+27] €T 5, DL E fEED
zeC\ {0} LT

(2a) z=re’, r>0, Oecl
Zii7z 3 r, 0 BBHNCFIET 52 DT
(2b) log z :=log r + i6

B, log: C\{0} > CTHDH, fEHIE {v+iv|ueR, vel}
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[(3) z=re r>0,0c(—m71] £T5E Logz:=logr+if. ]

RADFEM Arg VS &
(4) Logz = log|z| + i Arg z.
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a< Y FOHAKIC | shift [+ return (enter) | & XA FF 3,

HATORRIE % THBITE %, EHiO3 <> FIE [command L TIOHE 2,
av Y FIEEELTHETTE 5 (A, FESEE. Bk 7Y HH).
7P L LT =a 7AW 3 (JEFEICER, chucEhd e, ),

R DRICT - INCFICHER T %, ARZIN TV 3 BBADEHIZR T TH 5,
=T 7 LTIRIELTEIT S (7 7 4 VKR .nb).
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Mathematica D1 EENRIFE

BREEHERTIA LV AZBALTWADT, FiET 2 4E3FATE S, EiF
A ARBICIA LY AOBEHDBD 2 (EHTERWEEIR, e I AH
5o

77V —aYy - 74 )V RIZ Mathematica.app 235 % (FAl% Dock (2B L TW
£73),

FLL v a2E55E) Mathematica ZiEEIE, FHKFFa X2 b T
)=V Ty o REE, a<wr NEAHNLTHETT %,

a< Y FOHAKIC | shift [+ return (enter) | & XA FF 3,

HATORRIE % THBITE %, EHiO3 <> FIE [command L TIOHE 2,
av Y FIEEELTHETTE 5 (A, FESEE. Bk 7Y HH).
7P L LT =a 7AW 3 (JEFEICER, chucEhd e, ),

R DRICT - INCFICHER T %, ARZIN TV 3 BBADEHIZR T TH 5,
=T 7 LTIRIELTEIT S (7 7 4 VKR .nb).

BEED /) — Ty 23X TNV v 7 THIY 5,

aw ¥ F%& 110 shift H return | TEITF LM, [FHI] » [/ —+ 7 v 2
Al CIEEFICREFTT LI B TE S,
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4.1.3 RN DEFR (i

Mathematica T Log OZEH - B D7F 7% 5

Plot3D[Im[Log[x+I y11,{x,-1,1},{y,-1,1},
RegionFunction->Function[{x,y,z},x"2+y~2<1]]

IKEERE X2 4 y? < 1 OFIFARET T2 T 7% i 2D DIEE (72 TH T 3).

P1ot3D[] OfXH D IZ ContourPlot[] XL 7D, In[l Db DIZ Rel] ICL %D,

oy e
{7 L
7
LRI
L7 7 AT
s
LTSI

1: Im Log(x + yi), ReLog(x + yi) D27 7

B IR BITIRIRZAHRIR log DREEED “27'F 77 &, ETICE o b HEEERTH %,
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4.1.3 ERMNBEER e (HiE) ERIZHIR

LTld Log @EFH%E C\ {0} L7, §28 N={ze€C|z<0} TET
ZIEBORTAERTH 20, N ZFRL L (C\ (—o0,0] ICHIBRT % &) i T
HBIF TR, EANTZR %, FERE. ROEHDRLD LD,
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4.1.3 ERMNBEER e (HiE) ERIZHIR

LTld Log @EFH%E C\ {0} L7, §28 N={ze€C|z<0} TET
ZIEBORTAERTH 20, N ZFRL L (C\ (—o0,0] ICHIBRT % &) i T
HBIF TR, EANTZR %, FERE. ROEHDRLD LD,

TEH 14.2 (AEBER O EED ERIE)

Log: C\ (—00,0] 5 {weC | —7m<Imw < 7} IZHIFRT 25 &. ERIBIEK

fQ={weC|-—rm<Imw<7z}—>C\(-00,0, f(w)=e" (weQ)

DM H B, O (HIFH L) Log WIEAITH D, (Logz) = ;
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4.1.3 ERMNBEER e (HiE) ERIZHIR

LTld Log @EFH%E C\ {0} L7, §28 N={ze€C|z<0} TET
ZIEBORTAERTH 20, N ZFRL L (C\ (—o0,0] ICHIBRT % &) i T
HBIF TR, EANTZR %, FERE. ROEHDRLD LD,

TEH 14.2 (AEBER O EED ERIE)

Log: C\ (—00,0] 5 {weC | —7m<Imw < 7} IZHIFRT 25 &. ERIBIEK

fQ={weC|-—rm<Imw<7z}—>C\(-00,0, f(w)=e" (weQ)

DM H B, O (HIFH L) Log WIEAITH D, (Logz) = ;

SEE  #EEEBuCHBVTH, WKW ORI, FREBCEHIIRLT 5 (RFE T,
ERIBAER T H 5 ERIBIEC DWW T O S B BUEE AR TV 2),
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4.1.3 ERMNBEER e (HiE) ERIZHIR

LTld Log @EFH%E C\ {0} L7, §28 N={ze€C|z<0} TET
ZIEBORTAERTH 20, N ZFRL L (C\ (—o0,0] ICHIBRT % &) i T
HBIF TR, EANTZR %, FERE. ROEHDRLD LD,

TEH 14.2 (AEBER O EED ERIE)
Log: C\ (—00,0] 5 {weC | —7m<Imw < 7} IZHIFRT 25 &. ERIBIEK

fQ={weC|-—rm<Imw<7z}—>C\(-00,0, f(w)=e" (weQ)

DM H B, O (HIFH L) Log WIEAITH D, (Logz) = %

SEE  #EEEBuCHBVTH, WKW ORI, FREBCEHIIRLT 5 (RFE T,
ERIBAER T H 5 ERIBIEC DWW T O S B BUEE AR TV 2),

F(w) = ¥ IXIEHL F/(w) = ¥ 135, F/(w) = e £0 TH B2, Z DU

Log IXIERITH 2, z=€e" D& &, ji:ewzzﬁ@f
w
1 1 1
dw_ 1 1 gube (Lego) =1 O
dz < z z
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4.1.3 $ERAHIBIR D E K
HBEROEANEE, EECRS T, EEOMHAIHIZOVTRD 1,
B 14.3 CHEBER D LD IERITE)

i 27 DIEE DX | = [, a +27) HBWVIE | = (a, a + 271] ZIEA T,
z=re (r>0,0€l)THLT

log z = logr + if

YEDI log By C\ Ny (772U Ny = {re’ | r > 0}) IR 2 L ERIB
Bk,

1
[ =2,
(log z) >
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4.1.3 ER B D E TR

SR DIEAEE, EEIIR S 3. EREDEKZ HIS DWW TR D LD,

EFE 14.3 (RHEEBERD 70 A DIERITE)

i 27 DIEE DX | = [, a +27) HBWVIE | = (a, a + 271] ZIEA T,
z=re (r>0,0€l)THLT

log z = logr + if

YEDI log By C\ Ny (772U Ny = {re’ | r > 0}) IR 2 L ERIB
Bk,

1
/—_
(log z)" = i

v

FTTIAANTz & 512, —fflifAEIC L7z log ZXEBEE D 3H L FERD, Ny D& D12,
SAL =
ZFNEHRLZET1 OO0 E “BOHT" ZedTE iR (B ERORD %%

SAEESRA

&) &, G35 B 4R (branch cut) IR,

(FME T8 BV FEHAHEZ SNRVOT, FHE T branch cut ¥ EFEL Zep%W,
2] XD “cut” ODFVBTHLDRTVEAS L, )
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27 Sk

(1] REFhSE  ERBEEGH / — +, BREBERCOMRRH TERBEEU
DFEFE/ — M. http://nalab.mind.meiji.ac.jp/ "mk/lecture/
complex-function-2021/complex2021.pdf (2014~).
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