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n
a=Re(z) Real part of z
b= Im(z): Imaginary part of z
0= tan_l(éj :  Argumentof z
a
|z| =va’ +b?: Absolute valueof z ()
22=a2+ib2 , 21=a1+ib1
‘Addition ()
22:612+ib2 , Z1:Cll+ib1
zitzp=(a1 +ay) +i(b + b))
‘Subtraction ()

22:612+ib2 , 21:a1+ib1

z1—zp=(a) — ap) Ti(b) — by)

‘Multiplication ()
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Z1Z2p = (al + ibl )(a2 + ibz ) =aqay + ia1b2 + ib1a2 + 'ﬁzﬁzgz
=—ayby

2122 = (aya; — b1by) +i(a,b, + axby)
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22:612+ib2 , Z1:Cll+ib1
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Z1, 27, 23 € Z

Closure Law (i)
Zl+Z2€Z , leZEZ
Commutative Law of Addition (ii)

Zl+22:Zz+Zl

Associative Law of Addition (iii)

z1t (2t z3)=(z1t2) t 23

Commutative Law of Multiplication (iv)
2122 = 2221
Associative Law of Multiplication (v)

z1(2223) = (2122) 23

Distribution Law (vi)

zi(zp +23) = z12, + 7123

0: Identity with respect to Addition (vii)
Zl+0:O+Z1:Zl , 0eZ
1: Identity with respect to Multiplication (viii)

Dzi=z(l)=2z, , 1€2
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(@)z=22) +3z5 =2(1+i)+3(~1-2i) =(2+2i)+(-3—6i) =—1-4i

(b)z=2 +z—§:(1+i)+@:(l +i) +(—1i—2i)x(5:):(l +l.)+—i—2i2
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(d)Z:ZI+ZZ:(1+i)+.(—1.—2i): —i.: —i.X(l—Zz:j=—i—2 (o)
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__ 2.1,
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(e)z=z(zy+z,)=zz, + 2,2, = M+ i)=1=2i)+ (1 +i)i)= 1= 3i)+ (-1 +i)= —2i

S

Z=Zl(zz+z3)=(l+i)[(—1—21’) (')]=(l+i)(—1—i):—2j
(f)r=|z1 =22 + 23| = [0+ 1) = (1= 20)+ () = |2 + 41| = V22 + 4% =20 = 245

r )
r=lzi =z + 23| = |z = |z + |z
|1 — 2o + 23| # |z1| = |z2] + |3

_a|_| i) |_ 1+l (1+2ZJ =3+i|_1 34ie 591 V10
(e)r 5| | C1-2i) || (C1=20) \=1+21)| | 1+4]| 5 3= 9=
o
| :@ 1+ Q_\/E
2| |z F1-2] V5 5
znn=1+i , z=1-i , z3=1+i , z4=i , z5=6
5
(i)z=21+22 +z3+z4+25 :ZZZ' (ii)zzzl —Zp+z3—2z4+25
i=1

(ii)z=L+3 45

(iv)z =Zl(22 +Z3)+Z4(25 +Z3)
22 Z4 Z4
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J N
(v)r = |Zl| +|22| +|Z3| +|Z4| (— §|ZI|J (vz)r = |23 " Z4|
(vii)r=|(zl +22)+23| (viii)zzzlzz(z—3+zsj
Z4
(ix)z = z; |22 + Z3| (x)6 = Arg[j—lJ
2

.Hztan_l(—j ( ) z=a+ib

GRAPHICAL REPRESENTATION OF COMPLEX
NUMBERS

Yv=Im(2)

x X ='Re (2) ) .

X z=x+1iy

r:|z|:\/E:\/x2+y2
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x=rcos@ , y=rsinf , 0=tan_1(1j
X

(r )z .7, 0 X,y
N
(x, ) z
Z Cartesian Representation
.z Polar Representation (r, 9
z=xtiy z
Euler z

e'’=cos O+ isin O

r =\/x2 +y2 , 0= tan'l(lj

253



ASSL - el
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| ,(ﬂj .
Zl = 1’18“91 = \/Ee 4
. l(—”j Z4
Zy = rzelg2 =2e\ 4 ’
0 4|
z3 =r3ei63 =le\? 4 5 >
X

Z4 = ]/'4ei94 = \/g el<9)

04=0= tan_l(%j =0.464 rad.

R :{ﬁei(z)}.{ﬁei(‘f)}.{l ei(z)][@eie]

T_T7

- [ﬁ.ﬁ.l.ﬁ].ei(4‘4+§—9) ~2.5 ei(%+9)
=245 _COS(% 4 9) 4 isin(% + 9)} = 2/5[=sin @ +icosd]

(cos@= isinf)" = cos n@+isinnd
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(cos@+ isind)" = (¢'%)" = cos n@ + isin n@

:(cos(—6) = cos , sin(—6) = — sind )

(cos@— isin@)" =(cos (—6) + isin ()" = (¢"?)" =Y

= cos(—n6) + isin(-n6b) = cos n@ —isin n@

_ (cos@ —isin 0)6 (cos26 +isin 2(9)_5
(cos36 +isin 39)7 (cos46 —isin 4(9)3

_ (cos@—isin 0)6 (cos26 +isin 20)_5
(cos36 +isin 3«9)7 (cos46 —isin 46?)3
(cos 60 —isin 68) (cos(—108) +isin(—108))
(cos210 +isin 216)(cos126 —isin126)
_ (cos60—isin60)(cos108 —isin100)
- (cos216 +isin210)(cos1260 —isin126)
_ cos(~160)+isin(-160)
- cos 96 +isin 90
= cos(—250)+isin(-256) ()
= c0s250 -1sin2560

(s13u )
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sin(— @)= —sin@
cos(—8) = cosd
eiHI . eigz — ei(BI +H2 )

1%
eV e, —ie, _ i(6,-6,)
— = e =e
el@z
siné, sinn @, cosnf

(cos@+ sin6)”* cosf

(cos@+ isind)* = cos* O+ 4cos’ @ (isinf) + 6cos>Ai* sin’6)
+4cos i sin’ @) + i* sin* @

1
(cos@+ isind)* = (cos*0- 6¢cos’ @ sin”G+sin6) + i(4cos’ Osind -
4cosBsin’ ) (1)
(cos@+ isin@)* = cos4 6 + isin46 (2)

(1, 2)

cos46 = cos'0 — 6cos*Osin’6+ sin 6
sind 0= 4 cos’@sind — 4cosfsin’ 0
sinn@ cosnf
.sin@, cosd
sin"@ cos"O

L A1<m<n sinmf cosm6B

X =cos@+isinf
1 =cosf —isinf

X
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x" =(cos@ +isin@)" =cosnf+isinnd

Ln: (cos&—isin@)” =cosn@—isinné
X

2cost9=x+l , 2005r19=x”+L
X x"
.. 1 . |
2isinf=x—— , 2isinnf@=x"-—-——
X x"
cos @

(2cos6)’ = x> +5x°> +10x+E+i3+L5
X x7 x

(2cos6)’ = (xs + sz + 5(x3 + %jlo(x + lj
X X X

=(2c0s50)+5(2c0s38)+10(2cos )

=2c0s560 +10cos360 +20cosf
) PR

cos5 0= icos56?+icos36?+§cos(9
16 16
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(L4 +(1=i)" = z('i”)cos(%j 0)

1<m<2 sinm@ , cosm@  cos’@, sin°@ ()
J sin> 646

.sin6, cosd cos3 6, sin3 60 ()

.sin°@ () ()

.8in66 () ()

THE n" ROOT OF THE COMPLEX NUMBERS

z=r¢€'%=r (cos@+isinf)

Q/;:Zi:(reiﬁ) = e <9+2ﬂk>) . k=012,

_ riei(%) _ Q/;{cos(e +n27zkj (

1

=]

Principal Value =0
k=2 k=1
()
()
0 2mk
V4
V1+i : n
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\/1+i=\/ﬁei(”/452ﬂk), k=0,
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2 =2de (7). 23{%{%} + zsm(%ﬂ , (k=0)
256"(%“2) - 25{%3[9?”) + isin(%ﬂ . (k=1)
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1/ . 1 27k
(1)1 = 17 [pi(0+27) ) _ A . k=012,..n-1

(1)s =¢ ) , k=01234
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z Lt i)
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Az
: ri = rel 2
e’ g o © _
7 = |r|el(”>
7i = |r|ei(32”) .
TR :
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(a) Y1 (b) V1+2i (c) ¥i d) ¥s
()
n-1 1
x" —(a+ib)= (x—r'{cos ot i O+ 27 D
1}:[0 ( i j ( n )
r=va®+b2 , O=tan l[_)
+at=0 ()
S = i (choskx) ()
k=0 \3
= 3 LSll’l
C_kzzll (3" ka L
S+iC
" 10-6cosx -
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1420 +la1 =2 =2(Ja +[zaf )
at+ib a-ib  4abi
a—ib a+ib 42 +p2

(x+iy)'=a+ib
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n
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1
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COS— —isin—
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