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arg (z) = 0
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ir= -1

P’P=i1i=(1.i=-

i‘t=i1"= (-1)-1) =1

i7= i%i= dH"i=1LHPi=-

i = i*i=d@H*i = -1H)"i=11i =i
i7= (Hti=(d@H*'i=cDh*i-=i

iP= i'%i = (d@H%i = -1Hy*.i=1i
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(a) i16 (b) i58 (C) i12n+93 (d) i—13

(a) 1 _ 4(4)+0 iO _ 1

(b) 1 _ 4(14)+2 i2 _ _1

(C) l12n+93 (14)311 '.16 (1) 4(23)+1 (1)(1) i
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Ji6  N-1=4i
V25  N-1=5i
Ji2  JF1=2431
V15 . J-1=4151
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J-16 =
V=25 =

J-12 =
J-15
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J-a=+a .J-1=+ai ,va=o0

sde b dd> sue @ o (a+biy suall s 13U sl il e L as OF day O
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OS5 bae 1= -l Ok Slais b e € —avbi sl Ji

S 05 b ony ( Real Part ) 2431652 @ o «(Complex Number)
a +bi il Jiy € ;o /b a8l el &e sozs JI 30 5 . (Imaginary Part)
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. (Pure Real Number) co; ii>sucwl (a,0) < a=a+0i
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a)-5  bV-100 O-1-v=3 d)”\ﬁE
a) —5=-5+0i

b) V=100 =v100/~1=10 i=0+10 i

o) -1 —J-3=-1-4/31

d)1+\/3_1 Y25 i 1 s,

=t =— 47
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Definition [1 2] i

c1=a1+b11 , c2=a2+b21 S LK)

c,=c,~a =a, , b=b 0
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ay2x-1+2i =1+y+1Hi.
by 3x+4i=2 +8yi

¢) (2y+1) - (2x-1)i=-8+ 3i

ay v 2x-1+2i=1+y+DHi
So2x-1=1 = 2x=2
— x=1
2=-y+1 = y=2-1

~oy=1

by 3x+4i=2 + 8yi

. 3x=2,4=-8y =
_ 2 _4_1
¥ 3°¥Y787 >

¢) - 2y+l)-(2x-1)i--8 + 3i
o 2y+1=-8, -(2x-1y=3 =
2y= 9 ,-2x-=-2=
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o ¢,, €& C ¢>c,=a,+bji,c-a +bi I

c1+c2=(a1+a2)+(b1+b2)i

.@}\W* ol
. (a1+a2)+(bl+b2)i e C
g s o Bk 511 31AeY1 &6 goma 01 8

i , B
a)3+4\/§i’ 5—2\/§i :s,é‘f“ﬁgayi,\\w.w\&w,\#_
b)3, 2-5i
ol—i, 3i
2)(3+4/20)+(5—24/2i) = (3+5)+(4v2 = 22)i

=8+2./2i

b)(3)+(2—5i)=(3+0i)+(2—5i)
=(3+2)+(0-5)i =5_5i
O)(1—i)+3i=(1—1)+(0+3i)
=(1+0)+(=1+3)i =1+42i
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Vcl, C,C, & C

it
(lye, +¢,=¢,+¢ (Commutativity) . iy io3-1 *
(2)€ + (€, +€,) = (€, *C,) +C, (Associativity) . iLawod| Lo *
3 (Additive Inverse) . ot ™

VYce , c=a+bidze C: c+z=z+c=0=z=-c=-a-hi
(4)e=0=0+0i € C Smje s Jud 3 Additive Identity . od) LSl ol

(Commutative Group) iJlulémy 2 (> +) o pased o

(Sl S suall aaall bl e Jg¥ 1 LS

o .

(7-131) - (9+41)

(7-131) - (9+4i)
=(7-131) + (-9 -4i)
=(7-9y + (-13-4)Hi
=-2-17i
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(2-4iy +x=5+1
x€ C ¢

(2-41y +X=-5+i
(2-4iy+(—2+4iy+X= (-5+1)+(-2+4) b ol) (240 saald madl Bl BBl

LoXx= (—5+1)+(—2+4i)
= (-5-2)+(1+4)i

X = -7+51

AT e ) A yar cale o2 Alae LB

Sl 17 0 Vot 2 43 5 o oty Lot Lo s 45 (S o ek © o ks s
St s (-1

o ¢,=a,+bji , ¢ =a+bi oWl

c,.c,= (a+bjiy(a, + b

. . .2
aa ++a b21 +a, bll + b1 bzl
- aa +a b21 +a, b11 - blb2

= (a,a, - blb2 )+ (, b2 + azbl)i

s c=a+bi m €R 1SR @

mc=ma+mbi




rovc,e, ECéwrc,=a,+bji, ¢ =a +bji S
c,.c,=@a,-bb,y+ab,+ab,i
@b, +ab)yER 0 @a,-bb,) E R : Juls,
ol ides £ 3l R
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o ) idas Cf Bie S A slueY A ges O (s
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a)(2—3i)(3-5i)
b)(3+4i)?
Qi(1+1)

d)—§(4+3i)
2

e)(1+i)* +(1-i)*

a)(2-31)(3—-51)=(6—-15)+(-10-9)i

=—9-19i 333l gl Jool sl (S
(2-3i)(3-51)=6-10i-9i+15i>= -9-19i

b)(3+4i)> =9+24i+16{

=9+24i-16
=—7+24i

(3+4i)2 = (3+41)(3+4i) = (9- 16) + (12+12) i=-7 +24i o

Qil+i) =i+i’=—1+i




d)—5(4+3i):—10—15i
2 2
e)(1+)” +(1-i)” =(1+2i+i* H(1-2i+i°)

=2i+(-2i)=0
A8 I 31 e ds gatma (sle i pall ddles ol g2

LN ol U S A sl e O il Bhes aness

Ves,c,c & C
(lyc, x¢,=¢,x¢ (Commutativity) . il i3 *
(2) €, X (€, XC) = (€, X €,) XC, (Associativity) . iLaesdl ol ¥
(3) 1=(1+0iy ;»; (Multiplicative Identity) o)l Wil ol Bz *
(Multiplicative Inverse) o 2l i *
(HVc#£0+0i , 3z#20+0i:cz=2z2 c:1:>z=1
s (el o sy L o iy 4I14SC (S e 35 JSI 01
" < LS A slueY) i oz
W8y (C-(0+0iy,x) 0l gl
ﬁ}\:\w‘ﬁ‘}s}wjﬁ.’-((ﬁ,vﬂX) ;01 !

[ Conjugate Number S LI saal 53l [1-3] ]

Csfriton

V a,bER . CT=a-bi o lisul p» c=a+bi s b siall gl s H

LSy (—iy s (A1) @3le SISy (eKallyy 30 sdadl gile g 30 S
. 7}.& 7:.\,.!\&3\,;:&;\53 c,»&-d\-gj 5+4i ‘55\4.9 5-4i Ol
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X
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+
O
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C.
G-
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Il
-
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7
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[
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6) (&)=:1 , ¢, =0
c2

. . -8 - Jl
Do o c1=1+1 R c2=3—21 0\5\5\
() ¢£C=C%C  (2) GXG=(XC,

() ¢+¢ -1+D+(3-2i)

Q-G =C=C otk ush

(2) ¢, xc, =(1+i)(3-2i)

=3-2i+3i-2¥ =5+i =5-i

G x G =(1+1) (3=2) - (1-i) ( 3+2i)
=3+2)+(2-31 =5-i

LCXC=CXC,




S Al suall Lol Al aar g €= 2 - 21 duall o 2l bl us

D st g o IR
c =

1 1
c 2-2i
__ L 2420 _2+42i_2+2i
2-2i 2+2i 4+4 8
1 1
=—+—1
4 4
XY ER oo JS ecd b 020 X=yi  3-2 o\sm
1+5i i
3-2i X-yi
253
3—2i_x+yi
i 1-5i
Xi +yi* = 3-15i - 2i +10i’
Xi—y=-7-17i
Sox=-17
y=7

[Sal

-11 —Jzs
( ) i el o321 s T

N

AN




_ 3—2ix1—i) _(3-3i-2i+2i
1+1

3—2i_3+2i
— 1+1i 1-1

(@)
N

_3+2ix1+i _3+3i+2i+2i2
1-1 1+1 1+1

@“ACZQSAIJJAJI‘JJLCI%ASJ_UJJJJIM;IJQY
iosSad alil) Bdlyen G Hlasl) alieg bavuy el Ll c,#0 @
CZ
G 6,5
¢, G G
S
1a+bis)pall L LYUS oo
1+i 2-i 1+2i
ay — b) <)

1-i 3+4i —2+i




I+1 1+1i 1+i < 52 .
a) - = - X— =1+2—1+1=2=i=0+i
I-i I1-i I+i 1+1 2

by 2-i _2-i 3-4i _6-8i-3i+4i’ _2-1li_2 11,
3+4i 3+4i 3-4  9+16 25 25 25

142i 142i —2-i _—2-i-4i-2i® _—5i_ . . .
= X = =-1i=0-i
—2+i 241 -2-i 4+1 5

©

QJSO:\T\S‘)AC):'JJQ%:JA.AJJAB‘;”X2+szJ:\JASQSA:‘
:dﬂ:ﬁj a+biSM|C}o La.q_.m

X +y?=X>-y* 1 = (X-Yyi)(x+yi)

: ~13 -Ju
b,a i a+bisy s o sle © 2 ol JI153 lows.w\yy&sy.’

® 10-9+1 B 10=-1+9
=9-j? =1-9i2
= (3-1)(3+1) = (1-3i)(1+3i)
©53-49 + 4 B 53-4+49
=49 — 4j> =4 - 49j?
=(7-21) (7 + 20y = (2-7iy(2+71)
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15 36 1124

P, i, i, ,i"™ Vnew, (2+3i)>+ (12+2i)

(10 + 3iy0 + 61y , (L+iyt—(1-iy* , 12+ | 3+4i

i 3—4i
ok (3+i)> , 2RI e ey
2+3i 1+i I-i  4+i
DN Nl OWASE ) i1 Y 5 X e S Ao b L2
ay Yy+5i=2x+i)(x+2i) by 8i=(x+2i)(y+2i)+1

1—i . i 3—i
) (—.I)JF(X+)’i)=(1+21)2 d) 2 ‘X+3 lyzl
1+i 1+i 2+1 i
coledd .3
1 1 8 . —i)’ i)’
2) 8. b, (1 1? +(1+1.) _

(2-i)* _(2+i)2 25 1+i 1—i

¢y (-i)(1-i*)(1-i")=4

b, a o a+ bi sy pall o ole 02 Jol> J129 (125 ¢ 41 ¢ 85 slue¥l oo S > .4

Ol Ol

3+ 6 Ol ookt 131 el Y | X dod i =5

. OLad| )
2—i X+vyi 20




[ LS saal) fme ) pdd ] [1-41] j

logs IS 3 +4/a Lo OLid> Olsds dr gy wilb L g Lo [3de @ 08 13) a3l coodas i)
0 pausly i OB a=00 131 bi . a suald g 31 o ydd) 413 oy X2 =2 Uslall
oS Al sual Ay 1y g Al ys J gl OYI

. -14 - Ju.
86 a1 -
X + Y1 g2 € 3dall o 2l 51 O o

- (X+yi) =8+6i=
X*+2xyiti’y’ =8+6i=

(X* —y*)+2xyi=8+6i=

X* =y =8, (1)

2xy:6:>y=g ....... Q)] S e sl i e

Xz_(é)zzg :@.:.3(1)2\.!:\.’.\\93(2)203\44\&‘,@},;3\43
X
X

x'—8x’-9=0=

X =NX*+)=0=

— 2 _
x=13 J x =-1 (X €R oY jugs)y X' =—1
y:i P CR WL AP @ PUUN (Z)an\gﬁ}duj
+3
y=*1

- ¢,=3+1 3 ¢ =-3-1

31, 3+1i La ¢ sudlgroidl




a) 2 =05 ol i

c=1+J-25 =+J25i =+5i

by =17 Ol o s
c=1J-17
=c=1J171
<) —L il a1 A g (XHYE) OF s
x4y’ =-1= x4 2xyi+ y2i2=0-i
x* -y’ =0....... (1)
2xy=-1
-1
LY = 2
Y=7 (2)
e (1) Asladly (2) Walad) e 2 gl
x2—%=0:>
4x
L BT 0 o b O
4x* -1=0=
x> =1)2x*+1)=0
X E R Joge) xzz—% L
. _ 1 . ) X=iL j‘
..y——+2 1 :MXW&(Z)gﬁﬁJuj \/5
_( )7
J2

1
=315




d)

1 1

i(ﬁ_ﬁi) Lo Ol ! —1 sl yd .7

T (x+yi) =8i=

X +2xyi—y’ =0+8i

G VAL | JEO 1)
2Xy=8 = y=—.neeen. (2)
2—E:0

x'-16=0=
(X —4)(X +4)=0 =

S‘ _
- N
—
—
5

S
N

81 suall a2l yddl s X4V O 2 i

g X E 0 i el g

X €E RO Jog) X*=-4

x>=4=x=12

(%

P (1) Asladl B (2) Aslall o 2y sl

:@qXM&(Z)Z\J:M\gu@ﬁUQj

+ (2+2i) deﬂ\Si Sl \);\-‘,’




[. (€) b fenn,d Dslall Jor [1-5) ]

o> a,b,c & Rolya 70 e ax? + bX + €= 0 Uslaald O i gl A I s oo
X:—bix/bz—4ac Ly sl Laaslon) S5
2a
i 5 o) 5 i J gl Wslaold ¥ Wl Wl 07 —4AC ) jlual o1 131 it e
i A e e e B 0N U

S A el i poms B XEHAX+5=0 Wslall J> R
: |
~bl? —4ac sty 6l
2a
~4+./16=(4)(D(5)
2(1)

—41£4J16-20

X =

[2—i, —24i} 1o Wsladl Jo s pocma I3

%;?ﬂ ax’ +bx+c=0 dan A sl )0 erhﬁ”.:.w\ﬂo.o @

_ —b—+/b*-4ac . —b++/b* —4ac
- 2a L 2a

C . : —b -
X, == i pondlo e el x b x = 1 Aol g sy
a a

X,

X

24




: @L LS ua‘j.’su B o O O&J
a,b,ce R, ax®+bx+c=0,a7F 0 dstdl sydr 4> (Y £0) X+ Yyi 0O 131 :ﬂy

g SN A A X -yl 0B
e Jami aF 0 e axP+bX+c= 0 dslall b dendy: LU

b C

2

e dile gy, X +—x+—=0
U;o)-&“sbgjﬁ a a

E<2 (ol g gome ) X+ (bl @2 Jool ) = @

. -17 -J
- (2420 u\)&@\wpw;w&

el
(2+2iy(-2-21y)= (2-2)+ (2-2)i=0 DA oy &jﬂ-’.b‘
(2421 (-2-21) = —(2+2i)? D il O o ol
= -4 + 8i + 4i%
=-8i
e g e SRE|p- I EPA\

x> —0x+(-8i)=0=

X’ —8i=0= x> =8i

. : . . -18 —Jle
34 g yder sy i LYalas ) doa ) Aslall 038

. . . . : |
3 ai i ol i 50l e o< TR

3+4i P EURCFINT WS (RS
25=L».@.3J.;a~}.~a\.‘>j 6=¢.g)$\-‘}-\é}w

Igaid:\.d.\
X2-6Xx+25=0




¢ bl e Lalydir 0555 Lge (81 i 9 AV ! YW J- . 1
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