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BEBDHE

CE-DEN X

<EHE.3I8>

EEMF+. EHALEINTH

HET3

¢=a+jb, P=c+jd

¢+pf=a+jb+c+jd
=a+c+jb+d)

¢ —f=a+jb—(c+jd)
=a+jb—c—jd
=a—c+jlb—d)
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<#HE>
EIMORERE*LTEHETS
j2=—1eRBZLIERTS!

d:a+jb, ﬁ:c-|-]d

@ x B = (a+jb)(c+jd)
= ac + jad + jbc + j*bd
= ac + jad + jbc — bd
= ac — bd + j(ad + bc)



R A |

(1) jxj

Ans.

) —j3x(6)

Ans.

(2) jxj3
Ans.
(6) ]—]
Ans.

(3) j5xj2
Ans.

(7) 3+j4
Ans.
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(8) j2 =+

Ans.

j3

Ans.




#RE MR

(1) jxj

Ans. -1

2
) —j3x(6)

=jXjX °
=] %] 3

X(—6)=(-1) x4
= —4

Ans. —4

I (ﬁnk{r)
(2) jxj3 (3) j5xj2
=jXxjx3 =jXjX5x2
= —1x%x3 =—-1x%X10
Ans. —3 Ans —10
(6) j+j (7) 3+j4
_ 3 3x%j j3
j+j===1 ST A ixi —
j Xjxj 4x(=1)
3
=—]—
3
Ans. 1 Ans. )
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(4) —jaxj3
=jXjx(—4) %3
= (—1) x (-12)

Ans. 12

(8) j2 ]3

j*2 1
J*
Ans. —J




fRERERE2

(1) 2 +j3—j5

Ans.

(5) 4—j3+2(3+2)

Ans.

(2) (34 /2) + (4 +5) (3) (6+j4)+(2—j3)
Ans. Ans.

(6) 2—j5+j2(7+j4) (7) 12—j6—3(4+j7)
Ans. Ans.
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(4)(7 — j6) + (=3 + j11)

(8)

Ans.

21 + j19 — j3(6 + j5)

Ans.




#RE RERR2 (ARE)

C-DEN

(1) 243 -5

(5) 4—-j3+2(3+j2)
=4—j3+6+j4
=4+6—j3+j4
=10 +j

Ans. 10+

(2) (3+,2)+ (4 +5)

=3+4+j2+5)
=7 +j7

Ans. 7 +j7

(6) 2 —j54j2(7 + j4)
=2—j5+ /14 +j%8
=2+j9+(-1)x8
=24j9-8=-6+j9

Ans. —-6+j9

(3) (6+j4)+(2—j3)

=6+2+j(4—3)
=8+

Ans. 8+

(7) 12— j6 —3(4 +j7)

=12 —j6—12 —j21
=12-12 —j6 —j21
= —j27

Ans. —j27
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(4)(7 — j6) + (=3 + j11)

=7—-34j(-6+11)
=4+ 5

Ans. 4 +j5

(8) 21+ ;19 —j3(6 +j5)

=21+j19 —j18 — j215
=21+4+j—(—1)x15
=21+j+15=36+j

Ans. 36+
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(1) 1+)2+)) (2) B+)NHE-/) (3) (3+,3)(6-))
Ans. Ans. Ans.

(4) (2+3)(5+j4) (5) (4+j2)(6—j2) (6) (7+j3)(—4 +j5)
Ans. Ans. Ans.
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53 (fR'X) € -DEN

(L) @+H2+)

=2+4+j+j2+j?
=2+4+j3-1
=1+/3

Ans. 1+;3

2+j3)(5+j4)

=10+ 8+ j15+ 12 x j?
=10+ 8+ 15+ 12 x (—1)

=10—-12+,8 +j15
= —2 +j23

Ans. —2 423

(3) (3+)3)(6-))
=18 —j3 + 18 — j23

(2) B+)NE-))
=12 —j3 +j4—j?

=12+ - (-1 =18+j15 - (1) x 3
=12+j+1 =18 +j15+3
=13+j =21+ /15

Ans. 13+ Ans. 21+ j15

(5) (44+j2)(6—j2) (6) (7 +j3)(—4 + j5)

=24 —j8+j12 — 4 x j? = —28+4j35—j12 + 15 x j2
=24—j8+j12—4x(-1) = —28+4j35—j12 4+ 15 x (—1)
=244 4—j8+j12 = —28—15+ 35 —j12

=28+ j4 = —43 4 j23

Ans. 28 + j4 Ans. —43 + 23
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(1) (2 +j3)? (2) (2 +j2)* (3) (5—j4)?
Ans. Ans. Ans.
(4) (5+,2)(5-,2) (5) (3+,3)(3—,3) (6) (3+,j4)(3—j4)
Ans. Ans. Ans.
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RE RS (BE) Coev

(1) (2 +j3)? (2) (24 j2)2 (3) (5—j4)*
=4+ 12+ 9 x j* =4+ j8+4 X j? = 25— j40 + 16 X j?
=4+j124+9x%x(-1) =448+ 4x(-1) =25—j40 4+ 16 x (—1)
=4—94 ;12 =4—4+8 = 25 — 16 — j40
=—-5+/12 =j8 =9 —j40
Ans.  _5 4 12 Ans. ;8 Ans. 9 — ;40
(4) (5+j2)(5-j2) (5) (3+,3)(3—3) (6) B3+,j4)(3B—j4)
=25 —4 X j? =9—9xj? =9 —16 X j?
=25—-4x(-1) =9-9x(-1) =9—-16 x (—1)
=25+4 =949 =9+ 16
=29 =18 =25
Ans. 29 Ans. 18 Ans. 25
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1EEBDHE E-SEN

<#E (9%) > | @¢=a+jb, B=c+jd
ABEETION—KRHTHS
1 _ V2 V2 ¢ a+jb (a+jb)(c—jd)
e B c+jd  (c+jd)(c—jd)
V=1 g gxg ~ac — jad + jbc — j*bd
. . 5 . o C2_|_d2
a=a+jb, p=c+jd ~ac +bd — jad + jbc

. - c? + d?
l.: 1. _ ((jl ]b)_ ac + bd + j(bc — ad)
¢ a+jb (a+jb)(a—jb) = c2 1 d2
_a—jb
~ a? + b2
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BRI TEASNIBEEBEZRLERORDICHBL, Z=A+ BV BIIERE L,

(1) 1+j (2) 442 (3) —9—j12
Ji j2 j18
Ans. Ans. Ans.
4y 1 (5) 1 (6) 1
1+ 2 +j3 4 —j3
Ans. Ans. Ans.

Copy right © BKRXEHBIRT> Y —BREEZe-DEN & |RESTLLD 12



REMES (BE) Coen

%Fﬁ‘c%-z.bn%?ﬁﬁﬁiiﬁkt;@&mﬁi%t PRL. Z=A+BEVWIHICERE L,

(1) 1+ (2) 4+j2 (3) —9-—j12
]1 i 1xj Iz j189 12 1 2
j_1xj j 4 2 4Axj J
==+-=——+= == =——F=—=
IR EIAN "R Rk ! j18 j18  j2 3
=—+1 _
E Zx (D) o (b 2o 2, 1
. 2] 3~ 372
- =1-j2
J 1
Ans. 1 —;j Ans. 1-—;2 Ans. ~31/3
(4) _1_ (5) 1 (6) _ 1
1+ | | 2+ 3 4 —j3
_ L =1 1 2-j3_2-)8 1 443 _ 4+)3
1+ 1-j 12412 T2+j372-j3 22+ 32 T 4—3°%4+j3 #2132
_1=j_1 g 2-j3 2 3 4+j3 4 3
2 272 “Z19 13’13 =25 25735
1 2 3 4+_3
Ans. 2 2 Ans. 13 ]13 Ans. 25 725
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EETEE

C-DEN

HERTE : e RN (R#hRe) | MWMETEN (BE8m) L LAFRLTERBERETS

OBEEF@IBIITIEFEELHNERR
BEFETEERERIAT S E, 2RTFALERIZ PILERL LS ITEZ TV,

2ONEEW A=a+jb,B=c+jd

Im A
B=c+jd '
]d """"" /
o e e
Im I
J
j2 X j - "IIX j j0,j4
> ' i —>
-1 0 Ao +1 Re
XJ gl X]J
< _f
_j:] l
I

IFEEFEFBLETUTOLIICRTZEHNTE S,

2ODNEERDF A+B=a+c+jb+dX
2O0DR7 PILORI PILFRERLLSICEZBZ YN TES,

BE BNERT S THRRFALEEET 5,
jo=(=1) =1 =2
2= (1) =v=1-V=1=—1

P =) = () VT = )=

j= () = () () = (D (D = 1
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BET5AONIEER EEETRELICTYE,

(1) z=2+2 (2) z=1+j3 (3) z=2+,2)+ (1 +j3)
Im 4 Im 4 Im 4
+5+ +5+ +5+
» Re +—+—» Re ———— » Re
5 +5 5 +5 5 +5
(4) z=3+] (5) z=-2—j4 (6) z=(34))— (2 +j4)
Im 4 Im A Im 4
+j5: +j5+ +j5T
5 +5=Re 5 =+=5#Re =5==== +5>Re
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RERE6 (ARE) CoEv

BMTEASNAEER EHETE LT,

(1) z=2+2 (2) z=1+j3 (3) z=2+,2)+ (1 +j3)
Im 4 Im 4 Im 4 .
451 s bsl Z=3+]5
» Re +—+—» Re ———— » Re
5 +5 5 +5 5 +5
(4) z=3+ (5) z=—2—j4 (6) z=@B+))—(2+j4)
Im A Im A Im 4
+j5: +j5+ +j5T
—+—» Re =====--=====#Re =====“=/7====>Re
5 +5 -5 an +5 -5 A +5
1 T 17z=1-j3
_]5 =+ _]5 4 _]5 4
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ARE [ERE7

BET5AONIEER EEETRELICTYE,

(1) Z:j
Im 4
+j T
— +——» Re
-1 +1
_]'-
(4) Z=j4
Im 4
+j T
— +——> Re
-1 +1

41

(2) Z=j2
Im 4
+ +
M
;|
(5) ,_1
J
Im 4
+ 1
1

q 4

(3) Z:j3
Im 4
+j T
—+—» Re ————
+1 -1
_]'-
(6) Z:j_4
Im 4
+j T
——» Re ———+—+
+1 -1

T _|_Il
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REMAET (BE) Con

BMTEASNAEER EHETE LT,

(1) Z:j (2) Z=j2=—1 (3)Z:j3:_1xj:_j
Im Im A Im A
+j + T + T
> Re —rl= —+—» Re = = > Re
1 +1 -1 +1 1 ] +1
] j ;Y
_ _ 1 j _J . 1_1_
(4) z=j*=—-1x(-1)=1 (5) ,—_-— _ = —j (6) z=j~* =—==-=1
joixj -1 J
Im 4 Im 4 Im 4
+j T +jT +j +
=Pr—» Re —o—o—o—o—o—“—o—o—o—o—o—bRe IIIHH_-"'HRQ
1 +1 -1 . +1 -1 +1
] J¥ j
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BREDERR ERRERTL 72— ET)

BEBA=a+ bt WHRAZTEEVERTLVWIDITH L, BEHOENE L R EEICL-AE
TEERERAT I 27 —HRTEWI,

A=a+jb

»

Im

a Re

A=r.s0

T
0

»

»

7 x—YRRK

»

Re

A=a+jb © A=rs0
ERBERT 71 —Y¥RT

BEBERE 7z —HRTBEALEN®EHSE, BVORBICERT 52 LA T4
<BEEBERROGS 7z —HWRF>
A=a+jb 72 —HRTICERT S

T:|A|: a2+b2 b
é A=1r20 =+ a?+b? Ltan"1—
a

g =tan 1— > —=tanb a

<7z—HERRHVPDSEERETR>
A=1,0%BERETIERT 3

a=r1cosb A=a+ jb=r(cosf +jsin0)
b=rsinf
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BTSN IEEREEEFEEICTRY. 2. MEHEE | HEE L,

(1) z=3+j4

A 1z| =
+5+
—t : ——» Re
-5 4 +5
_]5 4+
(4) z=-2+j4
|z| =
Im 4
+j5+
— +——» Re
-5 +5
-j5 +

(2)

z=2+j2 (3) z=1+jV3
Im 4 Iz = Im 4 Iz =
+j5 +j5:
5 ,“ =+=5=Re 5 — i__ =+=5>Re
-j5 1 -j5 T
(5) z=-2—j4 (6) z=(54+j5 -2+ j4)
|z| = 2] =
Im 4 Im 4
+5+ +5+
5 s Re - > Re
1 ]
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C-DEN

%FnﬂT-'é-Z. b“é?ﬁ%ﬁZE?EisFﬁ.t‘~mﬁo if:\ I%Eﬁ{léilZl%tHﬁJ:o

(1) z=3+j4

Im 4

+51

=y32+42=5

A |z|

45

_]5 4

(4) z=-2+j4

Im 4

+51

 lzl=+22+42=2V5

—+—+—+—+—+» Re
+5

-5

(2) z=2+4j2

Im 4

+5+

|z| =22+ 22 =212

(3) Z=1+j\/§

Im A
+j5+

Izl =12 +3 =2

(5) z=-2—j4

4 -I_'S -5 T T T 1 T T T T _I_IS

(6) z=(5+j5) —(2+j4)

. ld=y22+42=2V5 |z| = /32412 =10
+51
5 = =+=5 » Re 5 i » Re

_15 +

_]5
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BETS5 A ﬂ%?ﬁ:ﬁ:#ﬂ(z*&?ﬁ?ilzﬁit:ﬁtﬁo I, RATEHE L,

(1) z=2+2 (2) z=15+j4 (RARERESERLRLIAVVEEZRIZ L)
() tan O
peal U] 0 0.00
10 0.18
5 o5 Re ST Re 20 0.36
I I 30 0.58
js 1 jst 40 0.84
(3) z=5+/3 (4) z=25-j3 45 1.00
50 1.19
] ] 60 1.73
I 70 2.75
5 o> e e 80 5.67

90 -

j5 -i5
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REMET (BE) Coen

BMTEASNAMEER EHETRELICRY. 2. RATEEEL,

(1) z=2+2 (2) z=15+j4 (RARERESERLRLIAVVEEZRIZ L)
2 4
- tan9=z=1—>9:45 . tan9=E=2.67—>6~70 9(0 ) tan @
+J'5: +i5: 0 0.00
10 0.18
2] -+ 0
. +=5 » Re 5 ——— i —+— :+:5 » Re 20 036
1 | 30 0.58
L S 40 0.84
(3) z=5+/3 (4) z=25-j3 45 1.00
tanf =2 =06 - 6 ~ 30° tanf =--=-12-> -0 ~50° 50 1.19
Im 4 5 Im 4 ' 6 ~ —-50°
+H57 +i57 60 1.73
i 70 2.15
6 |
: L Re N Re 80 5.67
Il 90 —
j5 -i5
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 EEMET L IEBBARET TUT Oz 2T, zOKEXIZ1LT 3,
(1) (2)

i
V!
1l
—
|
n

Ans. ERBRT 7Zxz—HY&RR: Ans. ERBRT Zx—H¥RR:

(3) (4)

Im 4 Im A
-30° T
{ +—+——> Re —— Re
1 +1 =1 } +1
: -90°/
A
. -+ e . Z ; e
T T

AnS EERHBERTR 7x—HYRRK: AI’]S. EERHRT 7x—HYRRK:
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?ﬁ%#ﬁ%m ¥ ?a#iﬂﬂ#iﬁm‘(“LAT Dz% T, zo)j('é'r X321 ¥ 3,

(1) (2)
Z = cos45° +j sin 45° Z = cos60° + j sin 60°
= i -l—]i \\\\ _ 1 . \/§
V2 W2 \60 2 J 2
| ; ———— —++—+—+» Re
I z = 12£45° 4 # z=1460°
gt Jor
MRBET 7= —+)j = 7z—HRR:Kz= 145 wrEsET: -1, B gr—¥EE:z= 160
Ans. V2 V2 Ans. : z=5+j— :
(3) (4)
Im 4 Im A
+* z = cos(—30°) + j sin(—30°) e z = cos(—90°) + j sin(—90°)
1 V3 1 1 =0—j
4 N _ —— ] —_ ,’I i \\‘
i o 2 2 ; \
. ! =_=30= i » Re | \ Re z=14£-90°
1 i) +1 z=1+4-30° 4 | +1
1 A -90°,/
T A +
1 zZ 1
5t R A
; — e — HMRR . z2=—J —HYRKR 1 z2=12-90°
CETES SIMNLCINT R Y SR Ty Ans, ERBER: 7= 7z YRR 2= 124290

‘=303
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