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Argrand Diagrams:-
complex number z=X+ iy :-

a) as the point P(xy) in the xy-plane, and
b) as the vector 0p from the origin to P.

There are two geometric representation of the ;

In each representation, the x-axis is called the real axis and the y-
axis is the imaginary axis, as following figure. ‘

In terms of the polar coordinates of x and y,we have:-
y 7t
x=rcos@ , y=rsin@ , amb== ) P(xy)
X oy
= L
and z=r(cos6+tsm9) “
(polar representation) S a. —> X W' ou«s)
X

The length r of a vector ;1; from the origin to P(xy) is:

\x+iy\=-,/x’ +y

The polar angle @ is called the argument of z and is written

O=argz
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a) Product: To multiply two complex numbers (figure below):

. le|=r, , argz,=6,

i0 7)
' and z,=re * sothat
0 izz":rz- , arg z,=6,

z,=re

eifel'*‘az)

ie i0
Then z,2,=re ' -rne’=nr 5

lzz zzl""'r] r2=!z1 H zz' 252 B z3

hence
arg(z,2,)=6,+6,=argz, +arg z,

e A 5
(.G‘ZE») T N- 7z re®or

b) Quotients: ;‘2‘ o ;z‘e,‘-iz‘ = ';z‘

Z T, Z; V4
hence 1'—'—‘—1:1‘1" and —1—)=9,-82=Wg_z1-mgzz

5L N tzzl <

EX-5-Let z,=I+i and z;=+3—i find:
1) the exponential representation for z; and z,.

F4
2) the values of z; 2z, and ';:'— in exponential and polar
2

representations.

Sol.-

1) 7,=1+i = x,=1, y,=1 = = +y? =JI1+1=42

=
tan0=-"—’- = 0I=tan'1&-=tan41=!— .‘.ZI=J5e‘
x X 4

z2=\/§—i = x2=\/§,yz=-—1 =>r2=\/x§+y§=«/3+1=2

- a—1 _iZ
. = O,=tn 1%"‘"4’3 I“ﬁ-“'——% nZ,=2e ¢
2
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b4
=242 , =— =
r=242 =
Z; z,-Z\/— (cos-——-l-tsm—;%) polar representa tion

ﬁ__ﬁei; T 1

exponential répresenta tion

]

= —.\/__z__(cgs(——-z)-[—tszn(—#)} polar representa tion

SR o
l‘-"")

"1 ¢) Powers: If n is a positive integer, then: |
Z =(re? )" =r"e™® hence lz"[= r" and argz"=nb

A: S g ﬁ 5
DeMoivres Theorem : (cos@+isin@)" =cosn@+isinn6 A

EX-6- Find: (V3-i)’
Sol.-

x=+3 —
V3-i = r=\3+1=2 and gl el &
y==1 X '\/} 6

«E—i=2(ws(-%)+isin(-—%))=Z(ws—:--isin—:—)

(V3-1)° = 2”(cos 107 ~isin10 -’-6‘-) =512+ 5123

s 1

rp =

. ;;f( d) Roots: If z= re” is a complex number different from zero and
1 is a positive integer, then there are precisely n different
complex numbers WgsW;,W;pccceesW,,_; , that are nth roots of z

given by:
2 8. .2z
'(_”“) , k=0L12vuu,n—1

[ Yy
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