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Q@ HoEN - HAX R
o HOEMN
o HAXVR

© (EX)BEGH &
o RENKE
o W

@ BB oEFEr zOME
o BERTE /7228 +a

Q =&k



POLYEE FEL

R 5

BRI BAE AT (ﬁfL%Tﬁ?ﬁ@ﬁfﬂ@Eﬁﬁﬁ@*ﬁﬂ'ﬂm%)
W2 IS ER 010 5% (SN IHIEEIZ LRV ?)

B - AR IE X — 1T

(X =7 FL AL katurada H > & meiji &€o& ac Fv b jp)
A7 4 A7 T — (Zoom MIE) DRE o 7z HHFE L £ 9
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QO EHRBI ridfmd, #HFRTMEZ T 30,
R, ERBEOEB 2 ERER L L5,
TEOHETE LT, (BE3R) BEGH & MERBT 2 EhMEDIR 5,
BIEGRD AT D 28T 5. WER. BITROEROMY (i),
JERIE UCRERRZ 1413 %,
Q@ HMEIXRDWVWITIH,TITS T &,
(a) HEORACHL, (b) A= THFAD,
(c) A7 4 A7V — Zoom Rii CHN 5, HIHIT > 7 — P TRD 5,
Q SEFDEM - HiIX —1T,
X =7 FL A&, Oh-o!l Meiji D> I NZADMBICEELTH B,

Q IEZ:B%L MERBEGEHE) WA dEET 2, 1RIHZTORER
W L=V EIEHIR 253, #id i,

(T8 - FIRL A= FORIEBZEDLRVOT 1RERTOREEIZE, )

Q Bl 1 oEEEH T, ZED KM 2R % TIZ Oh-ol Meiji MEZRBAEGHE
iR 228, FAlE LT, 5—DPDF 7 7 4 )L (A4 ¥4 X) £ F 5,
BAIDR=IJIZHAE - - /S - KAEHRL T2 22, KETEREIL T
T4 —=FRNw I F5DT, axXyhziHble,
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A XY Z(2)

MEHEMR OABEST 2 NIFERLTTE W, HEZ DX 5 IRES
B0, ML 5,

A DTEE 30%, R L K— b 70% CTHREHT 2 (FE).

ST RAER AT AT BRI R AUSHIR LK — T+ 00 DI adR Z2 1 5 .
HEOGRIIKEDYID 255 o TR T 208 5 7
FAKEDZETHELWBH T 2DT, ZhLEORHIZ 0K T %,
Rl 2 BEH H 2 5B 3K 2 20 B EBNICHEHR T 2 Z &,

HIR L R — MEERE R,

MO 7 % 2 2l > TREEE §UET0 72 E {2 T E 2135
BEEHRET 2,

BHDRZ A4 R TR, R/ — b (1], BEOHIARGER L 2 DA,
HEME (REDE) RERT 20T, WEMHT 2 Z &,

22 WWW H £ b: http://nalab.mind.meiji.ac.jp/~mk/complex/

LR [2] ZHRE LT 2,

AL# eBook Library (https://elib.maruzen.co.jp/elib/) iZH %,
S

https://elib.maruzen.co.jp/elib/html/BookDetail/Id/3000006063
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(BR)BEEGR L X EENE

(BR) BEGHZ. BBZ oI5 - T, ERBBOMBETTH %,
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(2 BEGR Y 13 PEENE

(H35) B@%ﬁzmci BEISICE-> T, HEBEBOMBEDTH 5,
BREAB L . ZHBAHEIEEBTH 2 IO5RBROZE RV (w=1f(z) D
z, w BMEFEBE VWS Z k),
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(2 BEGR Y 13 PEENE

(352) BRGRIE. BBXoIZI0E - T, MEBEROMESTH 5,
WEEM L 13, ZHOEOEERTH2 L5 BEROZ L2 NS (w = f(z) D
2, w BEER NS T k), FHCMO ITRE S ROk IERIRSH L I,
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(2 BEGR Y 13 PEENE

(E35) BEGRIE. BBI - IKE-> T, HRBEKOMEDTH %,
BEREH X ZHDHEIEBHTDH L LHRBEBDOZEEZVS (w=f(z) D
z, w BEHRERE VDS T ), FHIMD ATRER E R BEE % IERIRSEL & FE.3%
BERNEND BN, ZO#HFEDBIEIZZDAMERD T, BRI

Cauchy OFEEM, Cauchy DFE NI, HE, FECEPIC X 2 EBDHHAE
b IEIE Cauchy (1789-1857) 23 o722 &,

¥ H #i %8 het R - FE 5

51 ~A4 XA, R DES L HEAKRIEE ~
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(2 BEGR Y 13 PEENE

(E35) BEGRIE. BBI - IKE-> T, HRBEKOMEDTH %,
BEREH X ZHDHEIEBHTDH L LHRBEBDOZEEZVS (w=f(z) D
z, w BEHRERE VDS T ), FHIMD ATRER E R BEE % IERIRSEL & FE.3%
BERNEND BN, ZO#HFEDBIEIZZDAMERD T, BRI

Cauchy OFEEM, Cauchy DFE NI, HE, FECEPIC X 2 EBDHHAE
b IEIE Cauchy (1789-1857) 23 o722 &,

Cauchy DFER EIE

BRFHNOIIER C BT ERE C ET f BERIZ S

/C f(z) dz = 0.
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(2 BEGR Y 13 PEENE

Cauchy DfE AN
BTN O HEAPAER C BHOLHERE C BT f BERIZ 51X

T / O g (218 ¢ OETEBNOEED ).
2ni Je (— 2z
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(2 BEGR Y 13 PEENE

1 I BEE D TR KR B o] EME
c DEFETIERZBIRL f &

f(z) = Z an(z — ¢)",

an:%/cﬁdc (: f(n;!(c))

L BIRBER (Taylor BER) HiK 2, W 21T F IZMEREIM I AIRETH %,
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(HR) BGR 2 13 ENE

1 I BEE D TR KR B o] EME
c DEFETIERZBIRL f &

f(z) = Z an(z—¢c)",

=g [ (- 509)

L BIRBER (Taylor BER) HiK 2, W 21T F IZMEREIM I AIRETH %,

v

BEEHIC X 2 EMNEE
© dx ) 1 . _ . 1
[m 21 = 2mi Res <z27+1’) = 2mi m
(ﬁ%ﬁfumJ%@of%%ﬁfééﬁﬂgm/m
ERD B OHEEL S OB FAMICEHETES, )

z=i
dx

Ba )P SR AL e
x*+1
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(HR) BGR 2 13 ENE

1 I BEE D TR KR B o] EME
c DEFETIERZBIRL f &

f(z) = Z an(z—¢c)",

=g [ (- 509)

L BIRBER (Taylor BER) HiK 2, W 21T F IZMEREIM I AIRETH %,

v

BEEHIC X 2 EMNEE
© dx ) 1 . _ . 1
[m 21 = 2mi Res <z27+1’) = 2mi m
(ﬁ%ﬁfumJ%@of%%ﬁfééﬁﬂgm/m
ERD B DXL S OB FAMICEETES, )

z=i
dx

Ba )P SR AL e
x*+1
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JE Cardano (1501-1576, £ XV 7)

Cardano 1% 3 TR DMEEFER L7z (1545 F)s x>+ px+qg=0 XX LT

o G

HfE & 72 % (Cardano DL
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JE Cardano (1501-1576, £ XV 7)

Cardano 1% 3 TR DMEEFER L7z (1545 F)s x>+ px+qg=0 XX LT

0 (T

DY 7% (Cardano DAT), 3 XAGBERICHHRHKX2H D, SDHE

A= — (274 + 4p%)
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JE Cardano (1501-1576, £ XV 7)

Cardano 1% 3 TR DMEEFER L7z (1545 F)s x>+ px+qg=0 XX LT

0 (T

DY 7% (Cardano DAT), 3 XAGBERICHHRHKX2H D, SDHE

A= — (272 + 4p%) = —108 [(‘2’)2 n (5)3} (108 = 22 - 33).
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JE Cardano (1501-1576, £ XV 7)

Cardano 1% 3 TR DMEEFER L7z (1545 F)s x>+ px+qg=0 XX LT

0 O

HfifE L 72 % (Cardano DRT), 3 XAGERITHHBNK2D D,

A= — (272 + 4p%) = —108 [(‘2’)2 n (pﬂ (108 = 22 - 33).

3
CRERVEE, (1) B3RO LS ICHEEHALNS:

oo, JZA L e a [ZA
@) X‘\/ 2t 108+\/2 108
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JE Cardano (1501-1576, £ XV 7)

Cardano 1% 3 TR DMEEFER L7z (1545 F)s x>+ px+qg=0 XX LT

R (RO R BRI

DL 72 % (Cardano D), 3 XGERCHHRKX»D D, SDHET

2 3
CRERVEE, (1) B3RO LS ICHEEHALNS:

oo, JZA L e a [ZA
@) X‘\/ 2t 108+\/ 2 V108

A FHBIRDBICEIZ DL, RDZ DD LD (MAES TE S ICHEATHE),
o A>0« HERZ 3EWRERD,
e A=0<« EREFL, POITXRTOMRIFEHTH 5,
0 A<0& 120DFERY, EWICEERELREREZ RO,

A= — (272 + 4p%) = —108 [(qy n (pﬂ (108 = 22 - 33).
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JEE  Cardano (1501-1576, £ XV 7) fr &

A<ODrEE /15 BIFADEHTHD, (2) D x &, 2 DODFEHD 3 Fll

DHITH 206, FEHIEEGZ 5. FHIT A <0 DL &, ZhpME—DRF
TH b,
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JEE  Cardano (1501-1576, £ XV 7) fr &

A<ODrEE /15 BIFADEHTHD, (2) D x &, 2 DODFEHD 3 Fll

DHITH 206, FEHIEEGZ 5. FHIT A <0 DL &, ZhpME—DRF
TH b,

3IXGRRZDT, M2 2DREH 2133, Cardano IFED o723y,

s/ 9. JZA L 23 a  [ZA 23, [ZA L 8/ a9 [-A
w\/ 2 " 108+w\/ 2 108’ “V 2TV a0s TV 2 108~

—14++/3i
5 .

7L wi=
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JEE  Cardano (1501-1576, £ XV 7) fr &

A<ODrEE /15 BIFADEHTHD, (2) D x &, 2 DODFEHD 3 Fll

OHITHZ00., FEEEEZ 5, FHC A <0 DL X, ZhhME—D TR
TH2,

3IXGRRZDT, M2 2DREH 2133, Cardano IFED o723y,

s/ 9. JZA L 23 a  [ZA 23, [ZA L 8/ a9 [-A
w\/ 2 " 108+w\/ 2 108’ “V 2TV a0s TV 2 108~

—14++/3i
5 .

7L wi=

P A >0 e (RG22 3 FREFOHE), Zor &, (/15 FHEK
THDH. (2) D x F. 220DFEHD 3 FIBOMTH 5,

Cardano IZEEDH T, A >0 &2 36NIED FiFlkeh o720, EEOLEMN:

WEROWTWES UL, BHOEABIZOWTIE THIA5 10, B 4003 TH 3 2K
ZRDE (BIF 12— 10t +40 =0 ZRVT 5+ /15/)) W5 ARLFEEETE
LTV,
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JEE Bombelli (1526-1572)

Bombelli 1&. BRI OWTEFHLWAHZ LT, Cardano DA (1) &
A>0DeELMERT, LiliNTz,
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JEE Bombelli (1526-1572)

Bombelli 1&. BRI OWTEFHLWAHZ LT, Cardano DA (1) &
A>0DeELMERT, LiliNTz,

Bl 213
x3 = 15x + 4.

O x =4, x = -2 £ /3 (BREEETHRT %),
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JEE Bombelli (1526-1572)

Bombelli 1&. BRI OWTEFHLWAHZ LT, Cardano DA (1) &
A>0DeELMERT, LiliNTz,

P

x* = 15x + 4.
ORI x =4, x = =2+ /3 (BREEETHRIT Z),
ZDFHFEARUTH LT, Cardano DA (1) 1

x= {24 V121 + {/2 - V121

YWOSEEEZ DM, Bombelli (BRI T3 EEEZEAL, 20D x
W 4IEEL V. 2EHL T

B H  #i¥# htt
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JEE Bombelli (1526-1572)

Bombelli 1&. BRI OWTEFHLWAHZ LT, Cardano DA (1) &
A>0DrEbeRY, LN,

Bl 213
x3 = 15x + 4.

DFRIE x = 4, x = =2+ /3 (BRECETHRT 3).
D J7ERUTH LT, Cardano DR (1) &

x= {24 V121 + {/2 - V121

YWOSEEEZ DM, Bombelli (BRI T3 EEEZEAL, 20D x
W 4IEEL V. 2EHL T

Hig A >0 (HR% D 3ERE) O =, “BEE b T iE R
At aiﬁfbfib\ 875) 7\77)‘97:-0

-
—
-

—
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'

de Moivre (1667-1754)

(cos® + isin )" = cos nf + isin nf (1730 F)

Euler (1707-1783)

e = cosf +isinf (1748 £F), e = —1

Gauss (1777-1855)

ER P, RBEFOEATH, FIIMIZH LA > TWpFHER
NEAER

Cauchy (1789-1857)

EREDFEDI-DIC, X ZOBBRONEEE ZH LT,

19 #HIZ KGR D1 (7)

Abel (1802-1829), Jacobi (1804-1851), Weierstrass (1815-1897),
Riemann (1826-1866) 7 &', MBI A%, Riemann [
BFHE

BTN AERBORENTBETDH %,
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1 BEBOERLZOME 11 BRTE->7-2 8 +a

BEBIEREE T IS E D - 7203, BRFEICEBEA L LEESED
EFENVWTHEEEFEEVICW, TH, TR ENEBEILWVWLTAL I,
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1 BEBOERLZOME 11 BRTE->7-2 8 +a

BRENIERES TN o 72, BRFICEBbA L LELERD
FVWTHLLEEWII W, TH, FTRZAZEZBILVWLTAL D,

i?=—1 2728 (BEENL the imaginary unit) i ZEA L. a+ bi (a
& b IFER) & F T 2R ERE (a complex number) ¥\ 5, HERE
hoEE% C TKT,

FHRICES> &, P PHTRES —1 TEEMMZ 20N, | 2EHE
THXFRERU LD IZEHET 5,
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1 BEBOERLZOME 11 BRTE->7-2 8 +a

BEENIEBIE TR BED o 1opd, BRFICEHA L LIERN
FVTHHLEEFWVIZ W, TH, TTRENZBEIHVLTAL D,

i?=—1 2728 (BEENL the imaginary unit) i ZEA L. a+ bi (a
& b IFER) & F T 2R ERE (a complex number) ¥\ 5, HERE
hoEE% C TKT,

FHRICES> &, P PHTRES —1 TEEMMZ 20N, | 2EHE
FTHXFREFUL LS ICEHEAET 2,
BARINIX
(a+bi)+(c+di)=(a+c)+ (b+d)i,
(a+ bi) - (c+ di) = (ac — bd) + (ad + bc)i
THIEHEPEE S (EDD?),
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1 BEBOERLZOME 11 BRTE->7-2 8 +a

BEENIEBIE TR BED o 1opd, BRFICEHA L LIERN
FVTHHLEEFWVIZ W, TH, TTRENZBEIHVLTAL D,

i?=—1 2728 (BEENL the imaginary unit) i ZEA L. a+ bi (a
& b IFER) & F T 2R ERE (a complex number) ¥\ 5, HERE
hoEE% C TKT,

FHRICES> &, P PHTRES —1 TEEMMZ 20N, | 2EHE
FTHXFREFUL LS ICEHEAET 2,
BARINIX
(a+bi)+(c+di)=(a+c)+ (b+d)i,
(a+ bi) - (c+ di) = (ac — bd) + (ad + bc)i
THIEHEPEE S (EDD?),

FECTHROEFERD Z & % E# (an imaginary number) EFER, DF D
R IX, a+bi (a,beER, b#£0) EFF2HDZZ2WVI,

BEEB L BRZRFS 2 N\DiZ v, EELEL £ 5,
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1.1 BRTCE 722 +a HLLWEELES., Z0fth

a=00DrXE, DFD bi ZHEH (a purely imaginary number) & FEX
ZeWHb, TOERICEIDE, 0=0+0/ DHMELTH D, 10 3B
TERVPHIBETH ) 2WVWI ZrIIkhd, (FAWICIZERFS 2 EN
DT, ZOFERMEOLRNILIZLTWD, ZFICHTRLIDT, —Ib
BT HBRWV, )
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- N

1.1 BRTCE 722 +a HLLWEELES., Z0fth

a=00DrXE, DFD bi ZHEH (a purely imaginary number) & FEX
ZeWHb, TOERICEIDE, 0=0+0/ DHMELTH D, 10 3B
TERVPHIBETH ) 2WVWI ZrIIkhd, (FAWICIZERFS 2 EN
DT, ZOFERMEOLRNILIZLTWD, ZFICHTRLIDT, —Ib
BT HBRWV, )

a+i0 % a L EFE DT, B AnIno0kw, A—#) LTws
Tel%s (0FD MEBIESRE )o Z2oDORBZFEBL LTRLE
DHRFED 20, ERBELTRELEDATAED T 2D, iR
[FLTI2725 DT, FEIETKRV,
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1.1 BRTCE 722 +a HLLWEELES., Z0fth

a=00DrXE, DFD bi ZHEH (a purely imaginary number) & FEX
ZeWHb, TOERICEIDE, 0=0+0/ DHMELTH D, 10 3B
TERVPHIBETH ) 2WVWI ZrIIkhd, (FAWICIZERFS 2 EN
DT, ZOFERMEOLRNILIZLTWD, ZFICHTRLIDT, —Ib
BT HBRWV, )

a+i0 % a tHELDT, FERE AT O0Rw, TH—H LTwd
ZeiZib (0Fh IFEHEEESRE ). Zo0FEHREFER L LTRELE
DI T20e, HERBELTRELEDPIZLDT 20, #MRIE
FTIZR5DT, FEIEFETRD,

YEDRERBIETOBEBITH 205, 2RO VOVIIERT, ERLIEE
WIZ W (B TV THREFFBDEN),

B4 LERIR. JE (§12) THA S LT 5,
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1.1 BRTE -2 8 +a BHEEMNOIS. HELEH

ERT T

BBEUORS BEEMEHEEO I TIE i FErN S0, BR
i LHELWAETIE j eFEIrNID TS, JIS (HATERRK) Tld.
FHREHRIZLTIi HH2W0E [ eELZILIRRoTVWS (25 TH D),

a5 IV EFED Mathematica TlE. EEHENZ I KT, F/-
MATLAB TlZ i, j DY 55 b EEHMER L, 1 % j BLMHE LT
FAWTEZZEZED B TREED 11 R 1) ZBEEMERT,

B H  #i¥# htt

MIRRIRL - [FIE 55 1 B ~H A XV R, MRMROER & SEANRMEE ~


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

1.1 BRTE LI +a EBHHEMNOIE. BEELS

ERT T

BBEUORS BEEMEHEEO I TIE i FErN S0, BR
i LHELWAETIE j eFEIrNID TS, JIS (HATERRK) Tld.
FHREHRIZLTIi HH2W0E [ eELZILIRRoTVWS (25 TH D),

a5 IV EFED Mathematica TlE. EEHENZ I KT, F/-
MATLAB TlZ i, j DY 55 b EEHMER L, 1 % j BLMHE LT
FAWTEZZEZED B TREED 11 R 1) ZBEEMERT,

BERERERERTNF EHIEHROZHEIZE, z, w, ( REDLFTRINDG Z
EOEN(CIEFY ¥y FT (KFE 2), ¥—& Fhidyz—XxE
7).
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1.1 BRTE o228 +a  ZEE - EER

(FREOBCE N Tl WERD T L DB DFELCHILTH B2, e
MRS, L S SEAH TR, FEHT, )

z=x+1y (x,y ER) I LT, x, y ZZNEN z DEER (the real part
of z). EEHB (the imaginary part of z) £IEN, Rez, Imz T&ET:

x=Rez, y=Imz.

B H  #i¥# htt HEZAREEL - [l
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