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Some Definitions

the function w = f(z) is said to be single value function in the Region D if V Z € D,
there are correspond one value only from values of f(z) such as

w = z2? + z + 1 is single value fun.

the functionw = f(z) is called multi-value function in Region D if VZ€D
correspond many values from Z such that w = f(z) such as w = 3/z this function for
any z will give 3 values to w.

let w = f(z) is a function with Domain D the function f is called one to one(1-1)
lff lf A Z1,Zy eD then f(Zl) — f(Zz)

f(z1) = 1(z) — 21 = 2,

Inverse function.

If the function f is (1-1) with Domain D and Range S then the inverse function to fis
denoted by f~1 is the function with domain is S and Range is D ,

VweS,3zeDsuchthatw = f(z)
to compute the inverse function £~ find z by w then rewrite by formula

w="f"1(z),vVzE€ES
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Example :

Find Inverse functionto f(z) = z%z , Z#+ —2

Solution
let w = f(z) , we will write z = f~1(w)

W=L—>WZ+2W=1

Z+2
wz=1-2w— z =2
w
1-2
“f Mz =—=,z#0

let f is function defined over the region D , g is function defined over the region E let
forall z € D ,then f(z) € E ,that means all values of f lies in E (domain of g), then we
can define the function g(f(z)) on region D, the function gof (Z) called the compose

functionto f, g

Example :

if f(z)=3z+i, g(z)= z>+z+1—i,thenfind:

gof(z),fog (z)

Solution

gof(z) = g(f(2) = gBz +1)
=@Bz+)*+@Bz+i)+1—i
=9z2+6zi—1+3z+i+1—i

=9z% + 6zi — 3z
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fog (2)=f(g(2))=3@E*+z+1—0)+i

=3z243z+3-2i

Example :
if f(z)=2z>-1, g(z) = 2z—5zi+1,thenfind:
f(=2+1),f(1-3i),9Q2i-3),fog(Bi+1),g0f(4—10)
Solution
f(=2+i)=(-24+0)*-1

=4—-4i—-1—-1=2—-4i

f(1-30)=1-3)%-1

=1—-6i—9—-1
= -9 —-6i

g(2i-3)

H.W

fog(3i+1)

H.W

gof(4—1)

H.W

MOHAMMED SABAH AL TAEE - COMPUTER SCIENCES AND MATHEMATICS - MATHEMATICS SCIENCES



W STAGCE

(2025.2024)

Example :
Write the functions by the form u(x,y) + iv(x,y)
Solution
f@=22+z+1
Letz=x+yi
f@=z+z+1
=(x+y)+@x+yi)+1
=x3 4+ 3x2%yi + 3x(yi)?+ (yi)* +x +yi + 1
=x3+3x%yi —3xy? —ydi+x+yi+1

=(x3-3xy’+x+1)+iGBx’y—y3+y)

u v

z—1
f(Z) - mlz *—1

letz = x + yi
()_Z—l
/' Cz4+1

_ x+yi-1 _ x—1+yi  x+1-yi
_ x+yi+1 \ x+1+yi x+1-yi

_(x%2-1)-(x-Dyi+(x+1)yi+y?
1\ (x+1)%2+y?

_ x?-1+y?—xyi+yit+xyi+yi

(x+1)2+y2
_ (x%+y?-1)+2yi L (x2+y%-1) 2y
T (x+1)2+4y2 T (x+1)2+y2 (x+1)2+y2

u v
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Example :

Find the domain of the following functions in complex plane

Solution

1

f2) =1

z

Dy ={¢—1{0}}

z—1
z+1
Dy ={€ —{-1}}

f(2) =

1
z2+1

f(2) =
z2+1=0-z=%Fi

Dy = {€ — {+i}}

f(2) =

1— |z|?
1—-1z2=0->|z]?=1->|z| =1

Dy ={€—{lz| = 1}}

VA

f(2) =

Z+z

Z+7Z=2x = 2Re(2)
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D¢ = {¢ — z: {Re(z) = 0}}

Example :

Find the Inverse functions in complex plane and check the result

Solution
L fl2) =22
let w=f(z) then z=f"1(w)
_
W=a

wz—w=2z+1

wz—z=w+1

w—1D=w+1 » z=22
w—1
. -1 _Z+1
SN =2

to check the result we will verify (fof 1) (z) = z

— z+1
fof '@ = fC)

Z—+—1+1 zZ+1+z-1

_ z-1 A z—1

Y ﬂ—l — z+1-z+1
z—1 z—1
2z

= —_=Z

~ the solution is true .
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. f(z)=Vz—1
let w=f(z) then z = f~1(w)
w=+vz—-1
wi=z—-1-z=w?+1
fflz) =z +1
to check the result we will verify (fof 1) (z) = z

fof H2) = f(z* +1)

=Vz24+1—-1=+Vz2=12
L f(z) = 22

z+2

HW
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If d:Cx C — R™ is mapping then the d(z,, z,) is a metric space if the following
three conditions are satisfies :

1. d(z1,z;,) =20
2. d(zy,2;) = d(z3,2)
3. d(zy,23) < d(z1,23) + d(23,23)

We can define the metric in complex variables as
d(z,,2,) = |z — 25|

Example :

prove that the complex variables is a metric space
Solution

define d:Cx C —> R™

let z,,2,,2; € C

d(z1,2;) = |z, — 2,

My) d(zy,2z;) = |2y =2z, 2 0

M) d(z1,2;) = |74 — 75| = |2, — 21| = d(2,21)
Ms) d(z,,23) = |7y — 75|

=2y — 2z, + 2z, — 73|

IA

| 21 — z,| + |z, — 25|
< d(zy,2,) + d(z,,23)
d(z1,23) < d(z1,2;) + d(z3,23)

=~ metric space
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for any +ive no. £ 36 > 0

If(z) —wy| <€ if|lz—2y| <6

Such that wy, is the value of limit and z, the value of approaching and written as
lim,_,, f(z) =w, this method called the Definition

Example :

prove lim, ,,;_1(2z+3) =4i+1

Solution

Let € > 0, then we are prove that

If(z) —wy|l <€ if|z—2zy| <&,suchthatzy =2i—1andwy=4i+1
|2z4+3—-@4i+1)|<ewhen [z—2i—-1)<]|é
|2z+3—-4i—1|<e when |z—-2i4+1|<$6

|12z —4i+ 2| <¢ when |z—-2i+1|<é

12(z—-2i+1)|<e when lz—2i+1|<é

|z—2i+1|<§ when |z—-2i+1|<$6

~The limit is true
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