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2L
\. y = Le *cos(15t) + ﬁeﬂt sin(15¢)

rer ik /N 1=

S AP = =W
BRI, AT —DNRIA, 1B HFFEE
I, EBARECIERIET 5y 72

PR = /I




< BEBOTEFHE >

i2=-1

LB EEZ, O = BEEA L), BEHLIT i = V-1
LE LA LD D, (BXBROARTELINLZ j TRTZLBHLN
B oW B O AR TIIERRAIL ¢ THR—LTH D)

FH a, b I L
z=a+bi
D% BHRE (complex number) & XY, HEHLKOELSE C

EWVWIHFEFTRT, T a,b ENENEFE 2 D EE (real part)
BLOEE (imaginary part) & XT,

a=1Re(z), b=Im(z)
EWVIREFTERY, &<IZ
b=0D,L&E z=a+0i=a

LIED D, DEV FEHITEED 0 ORHIRERELEEZD
LT D, FLbA0DLE, 2z & BE LKV, &<

bi (a=0,b+#£0)
DIEOMERZ MER &V o,

FEH(R)
HWHREK(C)
Gire ¥ e 2, %z’, V2% 7y
ZOMOER - 1420, —2+V3i 2 ¥

2ODEHFH DI L MR ENENELVEEICRY, 250
BEREPFELNENS, Thbb
at+bi=c+di & a=chr2b=d
EIZa+bi=0 & a=b=0

Bl (1) at+bi=V3 & a=V3, b=0
(2) a+bi=-3i & a=0, b=-3
1= /3 1 V3
(3) a+bl— 5 afi, b7—7

B KAz H7o 3 a,b 2RO K,

1430 1-v2

(1) a+bi 5
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< EREOWAIEE >

T1, T2, Y1, Yo DERD & &

@ (z1 +iy1) + (z2 + 1y2) = (z1 + z2) + i(y1 + y2)
@ (@1 +iy1) — (w2 + 1y2) = (x1 — z2) + i(y1 — ¥2)

@ (21 + iy1) (@2 + 1y2) = (T122 — Y1Y2) + i(T1Y2 + T241)

z1 + 1Y (x1 +iy1)(x2 —iy2)  T1T2 + Y192 Z.y12’32 — Z1Y2

Ty +iys (22 +iye)(z2 —iya) @22 + yo? 92 + Y22

BHEBOFHETITERLEFC L2147, 2 2AHETI T -1 TBE 2 TR,
FENBOLEZ, @D X HITHREERICREBT,

Bl (1) 2(1 + 4i) +5(3 — 2i) = (24 8i) + (15 — 10i) = 17 — 2i

(2) 3+4))(5+ 7)) =3 x5+4x Ti2+i(3x T+4 x 5) = —13 + 41

@) 4—i  (4-9)(3-2) 4x3+22—-i(4x2+3x1)
34+2i  (3+2i)(3—2i) 32 — 2242

12-2-i(8+3) 10 11

==

944 13 13
Bl kX &WHEICEE, 727 La, b, ¢, d, 0 IZFEHELT 5,

(1) 3(6 —21) —4(2—1i) =

(10) (4+39)(4 — 3i) =

(11) (a — bi)(cos + isinf) =

(12) ct+di

a+bi
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< BOEDV-HR >

BID_R—F TORERANCHES &
(VZi)=-2, (-vZi)?=-2

LRBME, —20FHBIZV2i L —V2i ThD,
B DOEEENEN

\/__:\/57'7 _V_2:_\/§Z
DEICERFTZLITTDH, —KIZ

a>0nEE J-a=+ ai

LEDD,

Bll VAdx+v/—9=v4ixV/9i=2x3xi2=—6

(B V=Ax V=9 #/(—4) x (=9) (=36 =6)
DL T ORRYAT A2 D XX, W@ D
AR Y 7272700, T ORI A T AR DGR
RPN « 2O CHE LA TSR 57220,

512 V4 2 2% 4 2 2.

=—=——= =—=1

V=9 3i 3ixi -3 3

[4 [ 4 VZ. 2.
_— —_——_— = -1 = -1
-9 9 9 3

" Vi 4

fE~>T 75 + \/_:Q“CE%%L)

Al kA MHLICE X,

(1) V/(=3) x (—4) x (=5) (2) V=3 xv—4x+/-5

V12 12
(3) W (4) —



< 2R >

FH a,b,c (a#0) 1T L, 2 &G
ar?4+br+c=0

+i 2 B b? — 4ac
o) T (2a)?
EERTED, o T

b b2 —4dac Vb2 — dac
2a (2a)? 2a

. —b+Vb%2 — dac
o 2a

[

LV REDAK

BRED, 22T\ OFBVAFRTRIE, BRIEEICR D,
EHRE S 2 RGO LB 2D L, 2 RBRAUTERELOFIE T
TR D D,
Bl 2 IR
322 +52+7=0
FEOARUITE T
Lo OV —AX3XT  -54VR9 5 V59

2+ Y7y
2 x 3 6 6 6

B ko 2 RITREOME 2 EFREOHPH TRD L,

(1) 22 -6z +13=0 T =

(2) 224+z+2=0 r=

(3) 322 —5x+4=0 x =
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< HEREELH >

e zi3

3422 3-2, 1—-+3i,1+V3i
DL, BHMOGEETNED 2 o0BFEE BNCHE (X1 950K) L),
— i o ERRERE Lo, BHEEK  OXBERELE 7z TRT,
T, F oa, bITHL,

z=a+bi DLX Z=a-b

Thbd, o Tz DEBEERKILIZ=a+bi THHND

Z=2

Bl (1) 243i=2-3i, (-1—+2i)=—-1+2

. (=5i) =5i

(3) 2=3+2 L& 2=3-2i
z+Z=(3+2i)+(3—2i)=6
2Z2=(3+2i)(3-2i)=32+22=13

1 DUToERE 2 okt L, EEERE z 2Rk X,

(1) z=1,z= (2) z=1i, z=
3) z=1-i, %= M)z:lgi,zz
2 z2=4+3i kL, WAEFHEE L,
1 1
(1) 5(2—1—3) (2) Q—i(z—E) (3) 2z

13 FEHa,bllHL, 2=a+bi &35, UTFTOfE%E a & b THRE,

(1) 3(:+72) (2) 5:(:-3) (3) 22
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< HEXHE >

BHFEHM z=a+bi (a, bTFE XL,
|z| = va? + b?
Tz D HEXHE Lo,

Bl 2=3+2DEx
|z| =32+ 22 =13

M1 R 2 BT OEEITHEE 2] 25RO &,

(1) z=-1 (2) z=T1 (3) z=3+4i (4) =z

2| = 2| = 2| = 2| =

B —V ORI VBRI 2 =a+bi IZX LT

2z =a?+b*=|2|?

DR Y N,
fl2 2=24+3 DLx
2> =22 4+32=13
22 =(2+430)2=22+2x2x3i —32=—-5+12i

22| = /(=5)% + (12)2 = /25 + 144 = /169 = 13

12 LIFO#EFEE 2 1L T, |22, 22, |22 2k L,

(1) z=4-3i 2) z=1+i
|2? = |2* =
Z2: Z2:
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< HF#EVm >

SR MR LS TR SN E 510, HRH i

&V EOSE LCRIT 5, F8a, bITH L,

S .~ atbi
z=a+bi il oo .

&, FROL I, BEOHS Y5 a, e L

DHBLV b THLFH EDORELTERT, Z :

OFfi% HRFE £7213 AIREE L0 5, 5 - > &

Bl HFHOXIIC

FH —2,-1, 0, 1, 2, 3 XA THEENE
A TWD, Ol Z Rl Lo,
MR —2i, —i, 4, 20, 30 134 THEdN -
WATND, ZOftihz EH#E Lo,

B1 61 OAROPICLLT DR E MR X,

(1) 144,  (2) 2—2,  (3) —3+3i, (4 —2-3i

B2 a bHEEOHETHE

BEEE 2 = a+ bi ITAKONEIZ EEE
bHY, HEEFRK 2 = a+bi
Z=a—bi bil-------- ,
TFEHNZ B L AR LB H D, ||
F7z, HMakHE
2| = Va2 + b2 ™ 0 7 >
WERE D O REREZ £,
il ¢
Z=a—bi

B2 2 0hAKEIC —2 BLEO -2 ZK5RE L,
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< A1 >

BHEE z=a+yi ITHL,

A
A
ol =r
T, AROE I 2 WOIEDHSII 1D
DN ) Tl B L & gil SRR
x=rcosf, y=rsind r '
L, - T
4 - y 5
B . ¢ 0 x 4
z =r(cosf +isin0) (R
LERIND, Thz zOBBREVS, ZOLEMH0ITHEFEL 2z DIRA LV o,
(B r=lz| X r=0Th2,
Bl 1)z=3nLxAMLY &
A
r=|z\:3,9:90°:g }
e :
. ™ (T
31—3<cos (5) + isin (5)) ‘\90:1
(2) z= -4 DEEAREY 0 >
r=|z|=4, 0=180°=7
72 =
—4 =4 (cosm+isinm) 0
(3) 2=—-2i DEEHKLY
r=lz =2, 92270(’:%77
2 (\180°=7r
—1 0 > =
-2 =2 (cos <%7r) + 4 sin <g7r>>
A
270 =
N ,
N . e 1o e WA e
(HE1) 270° ORI & —90° DALEERE UMD 0 =3

—2 = 2<cos (—g) + isin (—g)) ELTH I,

(£ 2) il (3) T —2i = —2 (cosg +isin g) L LTIV R,
W L LCRTEAITE r = 2| A TR (r 2 0) b,
Ml koBEFEEEmIERIC B,

(1) 4i (2) —2



< WA 2 >

Bl (1) z=VBHilcHL, r=|2=/(V3?2+12=2T

1 .
% 5 §:S1H% 7,:’:75)6

V3 1, T ..
z= (74—5@ —2(COSE+ZSIHE)
(2) z=—2+2 KL, 7=z =+/(-2)2+(2)2=2V2 &£V

-2A(2) 2 )

=2V2 (cos %r + 7sin %r)

(3) 2=V3-3ilZHL, r=|z]=1/(V3)2+(=3)2=2V3 LV

V3 — 3i V3
—zf< i )—2f<——7z>

= 2\/§(cos (—g) + ¢ sin (—g)) =2V3 (cos 5% + i sin 5%)

Ty KL, 2| =Va2+y2=r &ZFEL, - cos 0,
T

() 2=
%_mw%ﬁtﬁﬁa%k%hiﬁm R 0 VPRI E
(

7r57r

7 U7 ) TR, EIH(3) DA 013 —3, T OLELTHEL,

B UToEFEREEmE TR,

1) z=1+i

(2) z=-1++3i

(3) z=—V6-6i
(4) z2=-3-V3i

(5) z=+6-2i
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=343
Qfee .
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-
30° = .
6 : o
>
0 V3
I
A
s==242
] 2i
IRANY:
135 3
‘ 350 = 2
: SNY U
) 0 4
W
A
0 V3 . i
T >k
—60° = 3
N3
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z=3 -3
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< BERBORELME >

—ABEBOIMEER LY
(cos By + isin6y)(cos Oy + isinby)
= cos 01 cos O — sin 0y sin Oy + i(sin 61 cos O2 + cos 07 sin O5)

= cos(fy + 02) + isin(0; + 63),

cosfy +isinfy  (cosfy +isinf)(cosbs — isinbs)

cosfy +isinfy  (cosfy + isinfy)(cosfy — isinby)

cos 01 cos By + sin 0y sin O + i(sin 01 cos O — cos 6 sin Os)

cos? 02 + Sin2 02
= cos(f; — 03) +isin(f; — 05)

LR MBRADALT D,

@D r1(cosby +isinf;) x ro(coshy + isinfby) = rlrg{cos(é’l + 65) +isin(6; + 6’2)}

ri(cosf; +isinf;) o
ro(cosfy +isinfy) 7o c0s(01 = 02) + isin(61 — 62)}

@&:j@b\f YT =T 21, 61 :92 =40 0)&%
(cos B + isinB)? = cos(26) + isin(20)

Ln, —RIZ

(cosf + isin @)™ = cos(nf) + isin(nd)

WALV SED, Zha R - E7 70 (A, de Moivre) DAFRE W 9,
ZOARITIn=—1, =2, --- [ZHLTHEY LD,

1l 2=r(cosf+isind)lZxtL, iz ZMERTHRLE,

B2 (—v3+4)8 ZfHicE L,

P 8)
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< FAT7—DNRAKX 1>

RS - —ABERO~ 7 n—) VERBAEZEET D &

2 3 4 5 6 56'7

— 4o+ttt gt Tt (1)
2! 3! 500 6 "7
2 4 6 8
X X X X
cosr=l-ort o e 2)
3 5 7 9
sneg=z— — 42 2 T _ . (3)

Thotm, I ToRERTHS, TNEEKE TIHELE,
FH O &N Tk L, (1) ROz Db 0IT i FRATIE, 2= 1705

i6 (@0)2  (i0)*  (i0)°>  (i0)5  (i6)7
(; * ; +(£ T +(J +(ﬂ

Lo 6 0> 0* > 95 07
I T T H T T

0 —=1+4+i0+

=cosf +isinf

-

e = cos +isinf (0135

BT D, ZNEFAT7—DRHE VI,
5l e%? = cos (g) + isin (g) =
e3t = cos (g) + 7sin (g) = % + \/—gz

Bl ROBHEBEZHIO L D IR,
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< FAT—DNRK 2 >

BFEE 2 1L, eDzFEEr~T7u—1 VERM

2 23 2'4

eZ:1+Z+%+§+Z+M (= exp(2))
Lo TERTD, Iz e =exp(z) EELLGGLH D,

Lr=x+iy (z,y 1 TEH ) O L&, (FELOVHEITAKT S0

(z +iy)? A iy)®

ew'*‘iy:l—i—(a:—l—iy)—l— 51 3 4.

2 2 N C7) N )
:<1+x+§+§+--->x(l+(zy)+ o T s +)
= e®xe¥

N AVAS AR
et = % x e = e®(cosy + isiny) (z &y 35EH)

ZOXGAA T —DRALFHIN TV D,

5l (1) 2™ = e2(cos T +isinm) = —e?

x; 1
(2) e ? 2t =¢73 <cos (—g) +isin (—g)) = —e—si

B UATFOEEERSNIERREHO X 5 2,

(1) 62—27ri (2) eO-‘r%i
(3) 62+%Wi (4) e%—%m’
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< WEKOEHFT >

HEHEN 1 OBEFEH 2 1%, RAD O ThdH L X

2 =cosf +isinf = e
LERIND,
]_ \/§ 57 -
I I Sy g - ; T3t — o3t
5l 1 5~ 5= cos o +isin es ( e3 )

11l RkoEZREZEROFICE L,

(1) %§+%i @) i
(&—g+§i 4 —1
() i 0 2L

Bl 2 HaxhiE2s 1, WA 0, & 0, DEFEEOREIL
(cos By +isinfy) x (cosly + isinbs) = cos(fy + O2) + isin(f; + 63)
L%, ThEEEFIRTRT L

e’i91 ~ e’iez — e’i(91+02)

Lnh,

2 F-®=7 7108
(cos @ + isin @)™ = cos(nh) + isin(nh)
EIREFORTERE,

M3 hX&EHEL, v+iy (z, yI1IER OFICEL,

(1) eTix ed! (2) estxest

P 8)
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< f5EGEA] >

2 DOEHRKK
n=x iy, 2=stiy (21, Y1, 22, Y2 EEEK)
(XL,
e”l x e*2 = (ezl X eiyl) X (emz X eiw) = (e" x e"2) x (eiyl X eiyz)
— er1tae gi(yity2) _ g(zitae)+i(yity) _ gzatee

Tho, FRICEHET 2 L, UFOEBRERNET 5,

21
(1) e*t x e*2 = e*1 122 (2) 272 =
n . N S
)" = cET A | A 2, 2 IR
M1 ko P Y e A AR X,
Bl1 2430y 2731 _gd | bt 3w _ pld2mi

8 8
T\ 8 4 .
(61+€Z) = BT37 — o8 (cos (%ﬂ') + i sin (%w)) =8 (_% — ?2) = _% _ \/gTei

2 waitheg L,

(1) 4 s em i (2) 2+5 2 1 F

{51 2 Gmi

3 wxsthe L,
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< BRBIEBEE ORI >

FH ¢ DEFEAERIEL Z(¢) [oxh L, HEA% A
dZ(t) _ . Z(t+ A1)~ 2(1)

dt — At=0 At
LEDD, ZOERENPHLIROWEENIND,

d d d
L. E{Zl(t) +Z2(t)} = EZl(t) + EZ2(75)
2. %{Kzl(t)} = K%Zl(t) (K 1HEEOBEFEHER)

FHAERIEL 2 (1), y(¢) (TR L. Z(t) = 2(t) +iy(t) EREIN TN D L X1

% = %{x(t) +iy(t)} = %w(t) + i%y(t)

NS A/RVAON

Bl FEHCER a, b IokT L, FEE R (et oo R

d ; d d d
& o(atbi)t _ @ goat - at . _ % ypat - Qo at
7€ g {€ cos(bt) + ie™ sin(bt) } 7 {e¥ cos(bt)} + i {e* sin(bt) }

= ae™ cos(bt) — be™ sin(bt) + i {ae™ sin(bt) + be™ cos(bt) }
= e {(a + bi) cos(bt) + (—b + ai) sin(bt)} (i? = —1)

= e {(a + bi) cos(bt) + i(ib + a) sin(bt)} = € (a + bi) {cos(bt) + i sin(bt)}

(a + bi)e™ x et = (g + bi)elatbi)t

RO ERD X,

(1) %e% @) %cos(i%t) (3) %sin(4t)
(4) %63& (5) %{6(2+3z‘)t}

d [ 1 .
“ (2+3i)t
© Z { 2+ 3i° }

P 8)
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< BRI DR

Rt OBFIAEBIEL f () 2% L,

dF (1)
dt

TR F(t) % f(t) OIEAGEEEEE WD, f(t) DRSO 2R %

= f(®)

/f@ﬁ:F@+C (C LB OEFIER)
LEE, f(H) OFERG LV O,

Bl 1 EHAEBIE 2 (t) & oy(t) IZx LT,
/{x + dy(t) }dt = / dt—l—z/y()dt

Bl 2 EEEH a, bIZK LT, BION—T L0

d, 1 elathi)t) — clotbit

dt ‘a + bi
Ty / (atbi)t g, _ L (a+biyt LC
a+ bz
15 3 /e(2+3i)tdt = Le(2+31)t +C= 2 3 e*{cos(3t) + isin(3t)} + C
243 22 + 32
2t 2t

= %{2 cos(3t) + 3 Sin(3t)} + iel_g{_?’ cos(3t) +2 sin(3t)} e

Bl koG ZRD, B3 0K CEREEHBITHT L.

/6 cos(5t)dt—|—z/6 sin(5¢)dt

M2 WORERDEKRD L,

(1)/6 cos(5t)dt

(2)/6 sin(5¢)d¢

P 8)
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< R OMEME >

11 woEHEEzmp it 2P Li=V-1I3TEEHEMTH S,

(1) vV6+ v2i (2) V3-3i (3) —5+5i
2 R’RAEMHICEL,
A9

(1) (@“) (2) (-1+9)!
13 Wwo#EFEE v+ yi(z,y 1355 ORICEY,
1) ¥’ (2) ¥ (3) el

24-3mi T T 37\ 4 TN\
W ) ¥ x ¥ © () = (¢F)

M4 44 7—0aREANT, ROEZHRERBORIZE L,

1—+/3i V2e  2e. V3 —i
W = @) 5 B) %
5 RO EZRD X,

(1) %etBHQ (2) %{sin(3t)+cos(4t)}
(3) %etsint (4) %62tcos(3t)

d 345t df 1 (4+3ﬂt}
6) ¢ (©) ﬁ{4+3f
16 koORERYZRD X,

(1) / <3sin(2t)+4cos(3t)>dt (2) / e3t=4qt

7 REfsy / W3NG 2k x(t) +iy(t) + C DIHTEE, (7272 L 2(t), y(t) 1L AR

8 WORNERDEKRD L,

(1) / et cos(3t)dt (2) / et sin(3t)dt

P 8)
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< oy TFEC >

L.Newton(1642-1727) & G.W.Leibniz(1646-1716) (X5 LR B OMRTH D Z L AR L, 5y
N EDR S & FHRIEZ B L7z, Newton |XBEDOEBNCEIT 57 7 T —OIEA 2B FHICHA
L7012, o (BEE) 2 a5t it E Hvie, 2y )75 (differential equation) DA% Y
rELBbinsg, Lk, dfiEoZl, FHCEE) R EORHZ L E TR T 5 72 Doy TR H
WHNDZ EREN, ZOU—T T v 7 T, WSIEBUIRFR (FEZ) 2R3 L8t VW5, Bz
(Tt Oy ICBIT Ay A E LT

dy dy at
d?y Py dy
(3) - (4) 25 =3 +2y=5

b5, (1), (2) 11 I Y & G n AR O T 1 RABTER L5

(3), (4) 12 2 BEHRIH j—;ﬁ et 3L O A E 0T 2 A HER L5,

BT n BEHBIECE B, n L B OB B £ A TSR n RS AR L1,
Y s TEY

Bl oy iR

dy
(1) E—Z/

AEZD, y=€e 1L (1) D1ODORTHD, (yt)=€ LEBIZLbHD, )
(1) DfEIZ et LIS

y:Qet’ y:?’etﬂ R y:_eta y:_1'5eta y:—3et»
LT () DRETHD, ZNDOEK2 My (1) OFEMEE V).,

—J7 (1) OETOMF (FeRfEO2R) 13

(x) | y=Ce | (CIHEEER)

DFZE L TWD, ZOX D REREER C 25 ME () 2o R (1) ©
— RO,

P 8)
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< 1 &Ry 7R >

Bl BiOR—TOBIT, WMoy EER

dy
(1) E_y

(x) | y=Ce | (CIHTEEER)

Tl ote, FEARIE RO C 1T KR % 5 2 72 BT B, — MR (x) DER C 43
EED LD REMHLE LT, Bl

(%) t=0 L& y=1

LD EER DI [C = 1] AEE D, B |y = ¢ | EE B, (0) D XD G2 DBEH &
11\50

Bl kOISt E -3 (1) OB Z R X,

D t=0Dt& y=2 @ t=00é& y=—-1
@ t=0D&x y=—2 @ t=00txy=0

B2 1 CROMEHMB LRy =t 0FTF 7% v
EW&:%O%O 61
2e
13 y=2et IFMHnIiEX 44
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