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1. BEEEE BEANREZEE, RINBRRMEE
R 2 T A R, T LA S0 B My ] Ao
Ry, A BRERE (rational real numbers), [Jfi# K
FRETRD ], BB AR A /2, 3/ T SR Y, B SRR DA
TR TR 155 I LS U1 45 1S SR EE B (ircational numbers),
TR SR A R T (W v = 1), R E R AR BE
SR TR P, (R R BB A R S R . 1B
S O AT ARRE AR SRR ) B 5 i 5 B
F M A TR A LS B (imaginary ruaiber) sRslIR B, +
JLIREALE, ZCHE TR P S TR, kR B SR 2
841, o LB X0 AR 2 L TR B, OB RLRY, TR, Y 4 IR
A5 HCBE SR R ) BT S W 0 R 2.
P A 77 (IR — (U, T R S — B aﬂﬁmm
B — 1 AR, WREZAEHEFDE, fiv -1 ZREAER
— Lk — P (P 35— BB ) 2 28 75 AL a8 6 ik R —1
=V - 1R=v —P, BARFSER R=v P W, A% SR
WAL T mﬁwm v - 1(.:{\ e s -1 d |

gk (ERCHEIEEBRURT, ¥~ T 2R | R




2 O O8O
jR=Rj=++/=P, (1)
27 ehia —~jR=~Rj=—v =P . (2)

HAFREZEETD — P, IETARZBHR, —MERZBH
A, T8 WIS . AR RIS, EA RS HRA R
355 fi ¥y R R B I 2 L.

1-2. B8 AW — AT, B B AVR
B IEAE B, 5442 B (complex number) {KILER, HY
ZAL B W RS R (real part) SR (imaginary part), Z5{ER
PIVEEE TP B, LRz S B, 3 B A n— . B

A=A 4 jA” (3)
RTE—HB HESNB A, ERE 4,

18, BEZE B HHZERRREIS S O W, MBI
BRI E, W B SRR S 2 B ARSS, SUIRB L B 3 AR
&g, ey He ol 9% T\ B s S — A B B S S R S AR —
fl, T2 B RS S L A TR 2 B A — 1. AURSOT
FRAEHE RS O 4B TRl HE SR o AR B A8 O 2 i,

14, MR HOBCZAAR R B, RASHE

R B R, W i = v — T R RECZ R, R mlK
AR SR, T O B A PR MERAR. B L
| " 4d=a44" K% B=B+jB",

-~

U] A4 B=(4'4jA")+ (B +jB")

=(4"+8)+j(4"+B") 4



n | Bt 8
A—B= (43 j4") = (B + jB")
C =(d=B)4j(4 ~B") (5)
1-5. WY HA U ERAS, RSB AT
AR AR ST, 46 b 4 % SR B (conjugate complex numbers),
Blin(—3475) Z MBS (—3— J5). FF—HH 4 ZIWEHFE,
WARMBL A L HE—AE () E 2, 4 2 #0(5) BER,

:1) A¥ <A —ja”, (6)
BRAR, TR 2 SLRE (L B RS R,
| (A*) = (4 = JA Y = (X 4 jAy =4 (1)

1-6. e OnEEREEREER, R = 1 S—RER
Wik
Ji=ji==1, Jii=§= -},
jiji=jt=~j2=1, SARURIE RO
s, DT BRI BT B b R A= A 4 547 0%, 8%
B

EA=K(A 4 jA")= (RA) 4 j(k4"), (8a)
Wi Bl J 92 A Arge 2 BRI A
JA=jA 44" = — A" 44, (85)

7%, ML 4 0 B AR AR TS
A.B-_#(-A’+jA”)(B’+jB”)=A'B’+jA”B,+jA'B"—“A".B"
=.(A’B'-—.A”.B”)+j(A”E’+A’B”)' (9) '



4 ®oO " OB

81, G—j0(~5+512)= -15+ j204 736~ j248
=—1544847(20436)=334 456,
1-7. AYZERE  WBR N R B AT 58 0 4 A5 B
fE— BB RN R B AR B H AR OB, MEAE I FIRE, RIS R
HHE— R LR a2 AL ~%§z%&z¥@¥+(m~mﬁﬂ.
P O B2 A7 B 220 A B 4 AW L 79— BB A
KRB IR BHE, % 5,

il A&y jA" g T T (10)
53} A¥ = A —jAr, |
A (AN (A gy gy A,
IR B A =drds dds (11 a)
W A :\Jf,i*,f; t;/ i (11 b)
stk A g AT D R, LA 1 65—
1-8. BRiE JUESFRER O 2B MRS, g,

WA A= A7 A7 RIS B B 4B U5, TEA KA
S B 7o tiy, M BABRBZAHS 4wl B=4,

]| (+d (B +JB")=4"+ 4,
% 2B - 4B 4 j(YB +aB )= A 4 ji”,
S BEERRIRRAAEE, 1 U 2o A R

B —yB' = A",

IB” +?/Ba — ‘411.



IR, 1%
AIB' +AI’BI/ B’AI' _A'B"
T= TR k y= T BIfBT

BEER
_ (AIBI+AIIBN)+j(BIAH_AIB:)

- . (]2J)
BB

A
2=
B

HRA2)Z BB BT U, B AR 2 k2, HE AR B 2

Wil TAANE U L2l S, B8 R BB L

JEHE A, T5 A B AR, BEF 0 % AR (rationalization) . fuik,
A (A A (B =BT
I3 B*B

B (A'B,+A”B”)+jﬁ(B‘A”—.‘i’B”)
i
RO AR (12) MR, ]

20— j25 _ (20—-725)(—8—-j4)

f’}?j, T o g DN o 0T e
—-34j4 (=04, (=3-41)

- GU “:] 9U —«}-]( 75— 30 ),,

Y416

LA AT 1—0) S (1-0) dEGANHL» 7% 90 K T R A B
W) B, S B A — L, (346 O, R B 2.
1-3. &7 Rediim FEMEHE, B RARRE—EHZ R



8 x #® =

S B AT SRR 4R, R M2, FTHRH Re 50 Im FRAESE. B9

Re BR—HEr R RN B ERZE, 6
g Red=Re(d’ 44" )=4',

RIEk, B 1m #—@ﬁi&ﬁﬂi‘%ﬁﬂﬂ!ﬁhﬁﬁiﬁ*ﬁ, ep

ImA= Im(A4"'4j4")=4",

FATHEBERAHE L) H(O) 2k, &
Red+ ReB=Re(4d+ B),

ImA+ImB=Im(4+ B),

e (R e B R R R (9) J (12) A e
| Re(4B)2c(Re d)(ReB),

;3 Im(AB)%(Imd)(m &),

i IE kA 23X S

Re(AB)=Re ARe B—ImAIm B,

)3 Im(AB)=ImARe B+1mBReA,

-

| SR LA R = A g

cos( A+ B) = cosAcosB~—sinA4sin B,

) -2 sin(4 4+ B) =sinAcosB+ sinBcosd,

(13a)
(13b)

(142)

(14 b)

(15a)

(16b)

(16 a)

416 D)

AARAE, W Re HFZHREBUL cos, i Im FEFRUBHY sin, [

R aAER02) A



- 53 7

Re(fi)__——(ReAReB+ ImAImB), (17 a)
B |

B Im( A._)__ﬁ (ImARe B~ ImBRe ), (17 b)
B?
FAHBEE A 2 (R 2 ALK AR
cos(A—B)=cos 4 cos B +sin 4sin B (18 a)
4 sin(4—B) =sin .4 cos B—sin B cos 4 (18b)
ZIRTR IR, |
B, Re(3—j4)(=5+4/12)=(8)(~5)—(—4)(12)
=—15+48=33,

20—725 _ [
—~3444 3 +4=1

1

=95

Im (—25)(—3)~ <4><20>]

(715—80) = — == —0.92,

| ==

1-10. ERYBREE SRS TE—ER LIRS 2%
Uik, SERER A B 5 — —#nME (one-to-one correspondence),
AR b Y B R — i TSR — B 2 R
A — T, 35 B, BT D2 b b B, B AR
ifi ( f§ KB 2 B 41T, complex plﬂﬂﬁ‘)kiﬁﬁﬂi’ifﬁﬁlﬂfﬁéﬁ@%ﬁ,
T A B 27 W U 6 43 D SR 0 2 A 4, B2t - B
H RO —— R Z IR, 254 B SRS TR (axis of reals),
HEAL A TS I axis of imaginaries ), RBIARZE 22 BN O BAAME ¢



8 ®x oW ®

0, #kspitg d=3— 4 2, AR Bih kR (HRTER) 3 8y

BT ST — AR, TR M R |

BT Ok ) 4 BT [

BT — ek, BLRLHH S &

S WA 2y g
BB 1-1), 4 U MR L

2B E AR B, T 4

W2 B R O !

BB 2 E A, Ry 1-1,

=11, ERATPQBM Y YRV b MR S i
U2 SR HIORS, Pk 4=3+j5 ® B=2—73 Zh
B, BT SEARRT BB, o A B B 208, i@ 1-2. k48 4 | B W

MUR B 0, TR T3V 04 3L OB v
EARB— TR WA, B
A BB 5} &R OB % 04 7
FTLIAEHR € W, 301 © Bz B ASHRAR TS
(3+2)HL(5 ~3), IREN 4 HLB AR 24
5. FIRE, 10 O T —FAREL BA %
FARRTEAT HLIR B 1) A 2 M3 IER
# I B4 FRZME 0D Uik —
%5 D, i] D A B R (A~ B) >
W VA RIS ST Bt i
B R AT AU, 1 R Bhvh R )

£

B 1-2.



o L4 °

i (vector) =2 AN otk LT 2 J ) Bt SRR AR
OB, A S R R SR WU JH ) de PR
Pz W, MM RUIRSERA R, TERAR ARl BIE B AF/K
LR R, 4SRN M R— A s 5 %, WRRRE
A B Tk |

1-12. BRRLIXBE— SRR H—HB A= 4 +)4" T
— Bk AR B A=A + JRAT s,

V4
AERH b kA i (e o A i frin %A
BB O 2l — g b, R 0 2 14~

SEAVR b 2 e (8 1-8); &kt 1,
e (BB IR )3 b A7 1, BUBESIE (ENsFiA).
I vt 45 e U — T B, B a4
WHSEEE. E 1-3.

1-18, EBRLUES - — 8@ LUk d=4'+j4"
FLABS ), A BB jA= ~ 4" +j4 BRHBE DY), , AiERE
2 B J 20, R 48 )
T T L Ay R A — .
RS R B . A
HRARMIT Lok 9 j4 Anlgs
25, 04 AR (R 1-4),
P EA N (N ST B Vi
Hi) Hetd 00° ffke. He
B Uk i, 35 0 S A KNS 905, B 1-a.

e A

Yor A"

by e e s s .

I
I
!
!

A




10 K Om RO

BSR4 SRR 5= — 1 2 BRI & TR Re— 0
B A B —j, FRHE AR SRS R B A A T
90°, 8 i IE Al — 90°, H— BEBERR A §, SRS AL ~j 48R,

1-14, EEE—RHE Hok—Hsd ZRERIEERR
S8 N 2 P B U, MOPE BT b WS 50 B R B R AR B ADR B
ZE L AR b 2 AR A s T B,
T2, Hok— B U, W R A — RO, WOt S P2 R
SRR, RERSWURES. |

1-15, EBZEE  PERH AT, JoR— SRR A
2388 48 S, 85 FRMGAR 48 polar codrdinates ), [l HEBAR T L2
B, 95 A AR A HER At AT
R EE BT, T Bt 3L TR v i .
f AT AT AR A= 4 4j4 Py,
(B 1-5). ZE LU KA B 2 R Ginitial
line), i A OA £ 7 B 04 SAIRIN 2 0
18 A BT RS (r,6) AR MY =04
Enas A B 4 ZHENE, 4 ¢ ZIEYIES
HE, 47 SR A LM LRI

& 1-5.

Y=0A = A=y AT A7, (19)
R . tang= i’"’ sin 6:3—17-, cos 6=_.f_.‘_‘ (20)
4] Al

B, 7 2K B IE 6 2 EIEEE O B 360° M. i 5 FEE R



u #t | on

HETE, th tand 20l , BARRREE 4 WizhiiE: R 6 s 180° 2
i 14, S TEGIAME BOA ARG, BN B IR, AR B den 3 Ay 2 TE, M7
TREEMRFARBAR 180°, SAMHMMEIERES, HE2,
TN phi— R R SR BN 0, N A L S AR
o

HY M B2 KR A (r, 0) , 4§ 592 (19) 51 (20) 0B s BN B0 5L
T

A’="fiico.s'9=1’cosa, n
A7 = A|sing=7sing, (22)
RU—~BB R ER
A=A 44 =4 (cos+jsind) (23)
=7#(cosf+jsing),

BEERR, G T REL I FE(28) 2 Rt B a8

A=14l s, (24)

LR H A P B ABEY (polar form) imiBT A2 M LA JoRZ
2 BRI R

A='4 —o=|d| 7, (25)
Bl 5§ 4344, —4+43, —4—j3, +3—j4, HBEE,
ALK ok b 1B
V3 42=5,

C KARSBAE:



12 X m " B

- “+44)= O
tan ( )=
mm{{%):.lﬁ 17
am— '_3 2 QR
tan _—_*;— = 1‘) N
) tan™ :4)=--63 1°
3
& - +3+474=35/583.1% —44j3=5/143.1%

—4—73=5/216.9" 3-j¢=03/—-53.1°,
1-16. SREAE Uik, W mfk Ak, ey
BB R, ST ISR, e B U T R AR
(o364 jsingy) (cos s 47 sindy)
5C°5(91+92)+j,5i11((9_1 +82)s  (26)

& <os @ 4+ j sin By
cosf;+ jsing,

AT S AT (16) 5 (1 8) 5572, I EHE M s 2 .

LEAHIE N1 B, R U (71, 60) B(r, 0T B 2 58
N1=71(c056,+jsin91), * N2=1’.L(cos.;2+jsin92),

=cos(f;—0;) +75in(01—8).  (27)

g :
1\'7==l\'712\'72=7'1(c0591+jsin91) ¥5(cos f 47 sindy)

=717y cos(g148,) + Fsin(9, +6,) ], (28)

MR BB 2 R R (r, 0) 7
Famt1¥2y f=61+46,. (29)



B : 1

BE7, W BT 2 i BHASR R A R B 2 e, M AR
SH R A B ) F 2R, ARE (28) IRAT R AR il U 2 B
AT 2 SRSB4 SR Sl 2 3 1, 20 S8 S 8 3 B
$ 5 R CROBRY ). A BB BRI AR, A Na=71 /61

N,= 72/1’ """ ) Nm‘—" 7711/_9’&’ sl
N-:“-N]N'z """ &1n=711’2"""ym/§L+M ...... +_9m (30)

Vi, S BN, HETHERS
Ny __71(cos8y+ jsing)

N, 7u(cospytjsing,)
;-:; [cos(_gl—éz) + jsin(f; —6‘2)]. (31)
’ LM nfe Ty g 32
1 5 e 7 [(8:—86y). (32)
S B TR T 48 BB T A S AP SR B R LB AR B 2 7, i
SO BB B (BN ) 2 1) Py BR A B (B 43 BE) 2z skl A1,
B,  (3—j)(—5+412)=(5/—53.1°)(13/112.6°%)
=65/59.5°= 33 4 j56;

2025 | 52.02/=51.5° 8202 170 o
SEE R P S

= 0.4/ ~178.2°= —(.4—30.2,

1-17. MFEEFEMEE N — B2 0, KAE i b
2 A 1 A5 1) AARAT, 48— B LG B U, AR A M
i ErEdd 90 A, 58— A= v[a. LI BB (6= cosh+ jsing,



e Z 5

4 , O m B OB

RIESRE |

Afo=7(afo=7 o+, (33)
BERE MR [ FezBE, SRR R RIESGE 0 fah
. B /9 i 4, i

4 o :

5= gy = le=t (34)

FORECRME R o e . Bk b — B iR BN
(rotating operator), EHF# 2 i 15 90°, WACHEED 9 j 4RIF],
H [90°=j, [=90°= 90 =—j. (35)
AT 0 297 0 0 B A0 St e — W 31 e, B - MK
A Fe L (SR 5 BB B, 0T 0 ERRS: MR 4 DR
— S (BD B 2rfa), BB A & B G Bl 2 R i S 2 B .
B A SRR, |
BU. B —10—;5 ek IESEST B, BN S AR 3474 IF

A7

(~10—75) > R mn—l(__“_l%):m. 567
. (4 o
(3+4j4)2 41 tan 1(-.3_):_-53.13_ ”

58.13°—206.56°= —153.43°,

1-18. RMMPAS RAEHTR(20)H,0,=0.=0, WA HZLH
(cosg4jsing)(cosf+jsing) |

= (cosg 4 jsing)" =cos 204 5sin24,



