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AKHDWE - HifEHIH

@ 9 A 30 HicfE# 2 ZH L £9 (Oh-o Meiji » "HEBIEHE, oL K — T
ZHRTHFX v, fiodlh 10 A 6 H 13:30).

o (HUY) WFBIS, MRBIEGE XM GEET 2 L) BHVLLTHET, b
LY EHEHBDOAZIBET 2 AiF, FHEOHREIEFRDLHICL TR,
KIEH DERET

M3 WWW 5 A4+

IC7 72 A L TEEOME X 2L A — b 2 ER L, EEOKIE 13:30
% TIZ Meiji X =V Z2{li> 7T, katurada H> & meiji £E>& ac &»
& jp ETIKESTII W,

o A% o IXHDEEDMRH % TREL I ATTD, ZHUIHE F CIEW
LC, i1 o 10 H6 H13:30 T ¥, (BHIEZ bl
BOL2S LNETA, FICHL S BT, EHNES o THRLR
BEEZTOET, )

o SHIZ, G/ — 1 [1] @ §1.8, 1.9, 1.10 DNEZ#HET 5,
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http://nalab.mind.meiji.ac.jp/~mk/complex/

1.8 BHERBEIR D7 74 v 7HA

Z D#EETIZS  DWEREZ Filz e CERT %, HBEIEICO T,
Z995%¢

e’ =expz:= Z i—? (R X 5 0E)
n=0
Eb, L L. EEBEEBUIEN 20T, FEHRBORINIE->TEAT 5, %
THMBTERZLTOELCTHS 2 L z2ERT 5,

TR 3.1 (HERIEHEIE)

z=x+yi(x,y € R) IZRL T,

(1) e =expz:=e*(cosy+isiny).

HRFFFEBIBE L CORBEIB, ARINOTBITTRED D LItk Lok
BOTHURZTIZY %,

(M2 0TE) e LML Ted 2 F) Lini D, FBICZ IPALD T
D3, EEBRDBOIT D (JBEDMEE TR E v ) EIR) ORBXELERL
TVARVLDOT, RYIFEL1 L,
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1.8 HERBBEE D 7 74 v JEHA

FEREBEEORETH S, Thbb
(2) zeR = 7 = €%,

FEBE, z=x+yi (x,y ER) IZOWVWT, zeR& y=0 TDLE,
e? = e*(cos0 + isin0) = ¥ = €.

(3) eata — fig2
FE, (REDOMH D) BB D IE BRI & = ABBDIMEEHEIZ X D
eat2 — Lativi)+0etiv2) — S0atx)+ilnity:)

= €7 (cos(y1 + y2) + isin(y1 + y2))

= e e™ (cos y1 cos ya — sin yy sin yo + i (sin y; cos y» + cos y; sin y2)) ,

efe? = (e (cosyy + isinyy)) (e (cosyr + isiny,))
= €™ e (cos y; cos y» — sin yy sin y» + i (€os yy sin y» + sin y; cos y»))
THBHPDL ent2 = e2le?,
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1.8 BHERBEIR D7 74 v 7HA

(1) (2€C) #0, eF=—. (VEHCOBBRALTLE20D. )

T efe 7 =t () =0 =140 4DT, 2 #0. EHHELTe?=21.
e? # 0 (BB 0 ICB5BW) IENLEETH S,
zDHMBBDOEEZEZ D, z=i0 (0ER)DELE (x=0,y=0 THI15)
(5) e’ =cosf +isinf (Euler DATX).

CORIENZRE | (INEEH X D IZIREGEI O ST 33572 1)
PIERICHEE T 2 2 L2810 5 (RDAFA F),

TR 3.2 (AEEE)

e R L FEAERFINIC (5) 25T, cos, sin THEBLL TEHET 2 ADHAED
0 OB B, BHERBBEBCRETE TV S LD, 20 TLoEaid, R
BDFE FTHET2HDBMEHTH B, VOB cos, sin ITEH L TWTIE, HEERBEISIC
ENLEEBELNTLEIDT, ELoEWVI) L, TEBREEZHMBERD £ £
THET2LILBT 2 L2 3,
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1.8 HERBBEE D 7 74 v JEHA

ZORTA FORIE, (5) ZHWTHED O, ORI I (1) L X9,

(6) efi=j, e"=-1 e =_j =1
(7) cosf = Ree”, sind=TIme".
(5) TODRDYIC -0 ZRAT S &
8 e " = cosf — isind.
el & e 0 \FHMIM Bicdh D, FEiicBI L TR)
M vy _" 1
(9) le?| =1, ef=e GZW'
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Lsﬁiﬁﬁ%ﬁ®7ﬁ4yﬁﬁk

0s +isind & (8) e~ =cosf —isinf %, cosh, sinf DA

eif 1 e—if _ ol _ a—if

(10) cosﬁ—#, S|n0—T
LioBw )i TRZ2DT, 209 6l N 2137, BRIIIHA S, LHIET 2,
HERHEIC D\ TIE, [e2] = |eXeY| = [e¥] Y| =eX 1 =eX TH I 5

(11) le”| = * = eRte?
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1.8 BHERBEIR D7 74 v 7HA

(12) (e?)"=e" (neZ, zeC).

EEE n=0DBAHIE, WAL D 1 THEH 5, KLT %, ne N DLAIE
ezl+zz+---+z,, — e21 eZz . eZ,,

ThHhIDPH, z1=20==2,=2DLE e = (). n<0D L ZIF,

nz __ 7mzii7 1 _ z\—m _ z\n
n=—-mé&¥iL e =e —emz—(ez)m—(e) = (e%)". O

FHCOER neZ IKHLT ()" =M. Thbb
(13) (cosf +isinf)" = cosnf + isinnd (de Moivre DAX).

(RS IR = BB D M E B & LT, BRSNS L8 9 3% L b I Tld
B, )

HE 3.3 (— D%

—MOFE ® BERERL TRV (LIXSSRBHEITTH2), #id (a°)° = a* ofgo
FREGENZ— BT IZIR D 27T\, (12) 13, Z DTEOFEGEI & 1d Ak S nIThiR e,
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1.9 iz 1.9.1 EFE

R BB TR L 2R 2 L 2B (polar form) & k35,
(x,y) eER? 95L&,

(3r>0)(30 €R) (x,y)=(rcosb,rsind).
r, 0% (x,y) OWBEEIEL VI,

o r I —HMITEZE %: r=/x2+y2

@O0, r>0DLE (WD ZBLE (x,y)#(0,0) DL Z)2r DEHEOA
EAZROTEE S, r=0DEE, 0 1FITH X,

0<0<2r® 1< 0<TDEXIHKMHEDTI2L (a<b<a+2n HD
Wik a<l<a+2n), ~EWNICEE 5,

— M ERERE S >TwB I L,
zeC 5L,

(14) (3r >0)(30 €R) z = r(cosh + isinf) = re”.

DR (z=r(cosf +isinb) D2 F z=re") % z DB E I, K DHRL
BEZM) 2L (HATIRL WS, ZONBRMBZHSIT0Br5),

FEH O #h R
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zeCITHLT, r>0,0ceR D z=re? 2L TWVEET S,
r = |Z‘ ‘?%%o

z#£0DEE, 01X 2n DAEEZROTEE S, 0 % z DIRA (an argument)
EXO, argz EET,

1ODEBRELTEELRVDT, PRBEHLLEIADH 5,

HiE —m<0<m ERELLEE, LE1DICEE S, 2% Argz LHE,
z DIRADESE (the principal argument) & k.5,

r,rn>000,0bcR ETHEE,
(15) ne' = ne” o n=rnAGkeZ)b =0+ 2knr.

f’%% (EI%EL)%B%) & 91 = 92 (mod 27T) &. %)2%'@%0

<= 1FYEDH, = BETHMNMEEZIRS>T Rn=r Z0ZRALTEHHEL T
et = el ZNh 5 (k€ Z) O — 0= k-2 O
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1.9.3 tixfZ= & R D5

{5 3.4
DT D zg oM E Argz ZRKDTH KD,

21:1+\/§i, 22:—1+\@i, 23:—1—\/§i, 23:1—\/§i.

2
YD jizonTh, |z = P+(¢® —

DUF ki

BRI - R 4 3 o]
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1.9.3 tixfZ= & R D5

Y 3.5 (MIFABEIE 2L 2> 3 Vi)

143 DEHRIFZ 252 1E O TRV, KIZ7 ™ b

2 T
—1+\/§i:2(cos37r+isin3>.

BRE?2IELVERTHZH, r & 5 B—HL TuAhLore X, HEZ
522055, HDLDEETLE) ZEDH B

z=rel? LT2LE, zOWIERIE? z=re . Z4ULOK. LHL
Z =r(cosf — isinf)
BIEL WEXZPBEATIE AV, 94 F 2 — B R0,
V) ZEbHoT, MERDOZMBEN—Y a vidBT L), EF-oTET,
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1.10 VD 2 fa] 2AfidfR

AU PATPDBAE L — L (R2 DRZ RV EFEL),
BT R & HEDS R, RO MO E X AfHiE OB, B A9 (2R A D,

zZ1 = r1e“91, Zy = r2e“92 (I’l, rn > 0,91,92 S R)

E95%¢L

212y = ne'’ e = (rr) (01102,

Z ?I’Lfﬁ Z122 O)jﬂiﬂéiﬁ‘(% %) o

(16) |2122| = |21| |22|,
(17) arg(z12) = arg z; + arg z.

55 2 UXERDNEE, arg 13 1 DD ETOTII RV I LITHERT 5, I3
(18) arg(z1z;) = argz; + argz,  (mod 2m)
D& IIRT REF,
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ARIADEBZ 5 W

HREFUE, HEIZ, ROXHICEHDOFLEE L TEHY 2 EB% 0,
abecZ meN m>2 tT5LZE

a=b (mod m)def (3ke€Z) a— b= mk.

CDLE, at bld mZELLTERTH % (aand b are congruent modulo m,
a is congruent to b modulo m) &9,

I B2 a, b% mTHOLEZDORIDB—HT S, LWwWHILETHS,
M%{@‘Efﬁbl% bRAAfHbiE, KEODIIVERTH %,
Bl Z I, BIORA T4 FD (18) ZRDEHTH %,

3k €Z) arg(z1z2) — (argzy + arg z) = 2km.

il Z 8
Arg(z120) = Argzy + Arg 2

FE-> ENHEVTH S (—7 < Arg < 7 ITHER), Z0d
Arg(z125) = Argzy + Argz,  (mod 27)

IZIE L Vv,
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1.10 VD 2 fa] 2AfidfR

R DR Y o [alds

KRz e 22073 &, HE PR TEAZTLET2AE 0 ORIEEZ T 3
ZElitk B,

z=x+yi(x,yeR) £T2LE
ez = e"(x + yi) = (cos @ + isin ) (x + yi)
= xcosf — ysinf + (xsin 6 + y cos 0)i.

CF. (7517 P> 72 FlHE)

cos) —sinf\ (x\ [xcosf — ysinf
sinf  cosf y/]  A\xsinf+ ycosf

FEH O #h R
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BE: EE2 2 < 70 DR

BIE r0cR z=re tT2LE, z DWBERNERD X,
(THVIHBICEHS &, Do THED L) ICEZ 200 Ltk wiTin
E, BAERFRZL,)
BE r>008481F, z=re? 13 z OMIETH %,
r<0DEEIE, r=(-r)-(=1)=(=r)e'™, —r >0 ITFEEL T,
z = (—r)e'l0+™) 33 z DR TH %, u
(2020/9/29 Wi INEE) mALDIITH 6 s\ EEI I N7z DT,

z=re" = (—r)e™ . e = (—r)e/"*+™

THYH, —r>0,0+7€RTHID6, z=(—r)e™ ¥ z DA T
b5, O
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[1] FEF#ESL « ERBRGR 7 — &, SRBEER T OB H TSRS
Dz / — . http:
//nalab.mind.meiji.ac.jp/ mk/complex/complex2020.pdf
(2014~).
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