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Problems p

1- Find all distinct cube roots of 1 + 
:. ::.0 

*0".e e5ffitorm a t tb

2- Find all the distinct values of (L - qs/+ 
ffi&"

3- Using Demoiver's theorem and Binomiulffiffi*press cos 59 and sin 59 interms of
powers of cos 0 and sin 0. 

S ffi
R -.s

Absolutevatues ,& ffiw
WftM'-The absolute of a complex numffi zfu[r$ady defined to be the length of the vector which

representsz,or 3s &ru"
t u L

lzl =$x2@2 = ut[Re(z)]z + lrm(z)12
since both [Re(z)]z and fiffiz are nonnegative real numbers, then

4-

5-

6-

,7

For three terms

From the geometric addition of complex numbers Figure (a)

l z1 *  z2 l  3  l z t l +  l zz l

[Re(z)]z + [m(z)]2

l#l > Re(z)

fuT:o'lzl. = lzl
lzZl = lzl2

Page 20

lz1 t z2 t tt l  < lzl + lz2l + lzrl



Petroleum Systems Control Engineering

For n - terms lLft=rznl 3[ft.=tltnl

(a)

8- From the geometric subtraction of complex numbers

Calculus II (Second Class)

Figure (Q

inequal i tyRe(z)>1 
(b)

the half plane to the right of the line
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l t ,  -  zr l  > l l " t l  -  lzz l  |  > o

the outer absolute - value signs on right hand side for lzl > lzzl

Example:- Describe the region in the z-plane

Solution The given inequality defines the

x = L

s
the region in the z-plane defined by the inequality lzl > 2.

z = x * t y  t h e n l z l  = r f / z a y z 2 z  o r x2 + yz > 22 then the given

nes the set of all points lies outside the circle of radius 2 with center at origin
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Example:- Describe the region

Solution

Example:- What regig by the inequality lz - zol

Solution The given r\requ 1 {efines the set of all points within and on

circle of the radius 9 which b the image of zo as its center.

Calculus II (Second Class)

t l < 2 .

< 9
the circumference of the

ffi

W

ffi

P a g e 2 2
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PROBLEMS

l- What region in the z-plane is defined by the inequdlities

2- What region in the z-plane isdefined by the inequalities

3- What region in the z-plane is defined by the inequalities

4- If w - (32 + i)l/(i -z), showthat, Re(z) > 0 implies Im(w) < 0
5- Ifw = (z * 3)l/(z* 2), showthat, Im(z) > 0 implies Im(w) < 0
6- I fw = [ t (L -z) ] / (7*z),provethat, lz l  (  1 impl iestm(w) > 0

of z and written as

w = f(z)
The assertion that w is a function of z = x * ty can a

w = u ( x , y ) * i v ( x , y )

Function of Complex Variable 
"A 

g=rot
If z = x * iy and w : u * iv arctwo complexvariables, and iffih vatMfz in some
portion of the complex plane, one or more values of w are definedlthen'@rsaid to be a function

Calculus II (Second Class)

0 < R e ( z ) < l m ( z )

l z - t l < R e ( z )

l z - L l * l z * 1 1  > 3

Example:_ If w = f(z) = (x, _ y) + i(x.d&r}

Now,i f  = Lt2 i ,  thenx = 1M@{Wr \uwr r r :  L t  LL ,  [nent r  =  I f f iwr -w

f(t + zi) = (1, - z) + kwp-r + si
Exampte:- If w = /(r)-4,t&ffi the form u(x,y) * tv(x,y)

Solution & 
W

Bymult ip ly inefe)by1 Hrrc z=x*ty and Z=x- i !

c t t - \  x  '  y

I l z ) = { a r z - t ; +

t v(x,y) = -#

On hand, it may be impossible to express w in a form involving only the explicit

combi x * iy without using such "artifrcial" expressions as Re(z) = x and lm(z) = y

Example:-

w = 7x + 3iy = 4 Re(z) * 3z = 7z -  ilm(z) = 5z * Zz

Example:- Describe of the following set of points telling whether it is bounded or unbounded,

open or closed, and simply or multiply connected.
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