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6.LetZ=a+ib#0

>zZz=a-—1ib
z71l=2
Z
1 a—ib
a+ib a—ib
a—ib
a? + b2
1 a—ib _Z
a’+b? |z|?

> Z

Polar representation of the complex 4zaial) saedU dadl) Jaadl)

numbers
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I |z| =r =+a? + b2
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So that we have the following relations

b
1-tanf =— - 0 =tan" 1 —
a a

2-a =rcosf
b =rsin8

~Z=a+ib=rcosO + irsinf



I = r(cos 0 + isin ) |
ﬂ% Thus, the polar represent of z is H

Z =r(cosf +isinf)

5 Remark: i
| 1- The argament of z (arg(z)) has not unique define. ]
I |
| In fact if k € Z then ]
| J
I a. sin(6 + 2km) = sin6 I
| b. cos@(6 + 2km) = cos 6 1
| ]
I Hence if & = 30, then we can use & = 390 or 6 = 750 or § = —330 I
i |
it 2- Each complex number z = a + ib can represent by polar as follows i
l b d
| r=\/a2+b2,tan9=a ]
| |
| Example: Use polar representation of the complex numbers ]
| J
I 1. 2z =3-3i 1
Il |
L )|
i Solution: Il
I I
i a=3b=-3 i
i 2 =32+ (=3)2=V18=V9x 2 =3V2 ]
| 0 po%_3 _1 1
s a=7rC0SU wCoSsUV =m=—=—F——=— I
U% ! T'1 3\/5 \/i }
i ; g W | 1
| =7r;8inf — sinf =—=—=— ‘
H% ' L&t 3\/E \/E :
L T il
I 0 = — 45° |
| ’ ]
I § i
I So that ]
i |
| ]
W 360° — 45° = 315° I
i « 71 = 3v2(cos(315°) + isin(315°)) I
| |
i |
i Pl
i |
i Pl
i |
i P
i |
i Pl
i |
| ]
I i
i Pl
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Solution:

a=-4b=0

a1, =4/(—4)2 =4

a =r1,c0s60 — cos b =_T= -1
: : 0

b =r,sinf — sin 6 =1= 0

6 »=m, 180
~ Z, = 4(cosm + isinm)

Proposition:
Let

Zy =r11(cos@; + isin6,)
Z, = 1y(cos 8, + isin 6,)

Then.

1. Z1°Zy =1y [COS(Gl + 92) + iSin(91 + 92)]
2. |Z1'Z2|=T1'T2
3. arg(z, - z;) = arg(zy) + arg(z,)

4- If z, # 0, then j—l = %[cos(@l —6,) + isin(6; — 6,)]
2 2

Z 6]

5. =
)

Zy

z
6. arg (Z—l) = arg(z,) —arg(z,)
2

Remark: The complex number cos 6 + isin 6 can be represented as e'?, i.e

i
e=cosf +isinf

This is called Euler formula.
De Mover's Theorem
Let z = r(cos 8 + isin ) be a complex number, if n is positive integer then

Z™ = [r(cos @ + isinB)|" = r"(cosnb + isinnf)
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Example:
Find (—V3 + )7
Solution:

we write —v/3 + i in polar form

a=—\/§, b=1
r=+ya’?+b2=+V3+1=2.
—/3

a=rcos€—>cosH=T
'H—b—1
sin =-=3

T T
6 ==,150 (n—g)

Now By De Mover's formula:

(—V3 + ) = [2(cos 150° + isin 150°)]7 = 27 (cos 7(150°) + isin(7(150°)))

= 128(cos 1050 + isin 1050) = 128(cos(330°) + isin(330°))
= 128(cos(360 — 30) + isin(360 — 30))
- v3 1

= 128(cos 30° — isin30°) = 128 - i

= 643 — i64
The root of complex numbers — 4aéall slac¥) ) sda
Let z,w € C and let w™ = z then w is the n-th root of z. z 222l Sl 30 sa w
Theorem (without proof)

Each complex number not equal zero and as in the form z = r(cos 8 + i sin ) has n
roots in the form

h ( 0 + 2kn . (04 2knm
wy = V7| cos (—) + isin (—)
n n
k=01,..,n—-1
Example: Find the root complex for /8i ?
Solution: Let z = /8i — z3 = 8i

Suppose that z = re'®



H o 73 = (rei9)3 _ 130130 H

U% T T i H
| 8i = 8| cos (—) + isin (—) =8e2 |
[ ’ ? 1

. T
U% -'-r3e‘39 =8e'z H
T
H" 5+ 2kn :U

3 T
I ori=8-r=V8=2 30=c+2kn— 0=2—— k=012 ]
I |

= i(n+4kn) T+ 4km .. (m+4kn s
| -z, =2e'\" 6 ) =2 [cos (T) + isin (T)],k =0,1,2 I

I ]
ifk =0
H T T V3 1 H
L Zo:2<Cos(g)+l51n(g)>=2<7+l§>=\/§+L ]
if k =
I 5 5n !

6
U% =_\/§+l :U
I if k =2 i

[ z, =2 (cos (?) + isin (—)) = 2(cos(150°) + isin(150°)) 1

o

Ot
L, Z, =2 (cos (?) + isin (?)) = 2(cos(270°) + isin(270°)) i

I — 2 . |
Il = —Z4l J
) o
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