UNIT-7







R :realnumbei

consist of all
positive and
hegative

Iintegers, all
rational numbers




Rational numbers
are of the form p/q,
where p, g are

integers.
Irrational numbers

<, e 2, 4]



Complex
number
notation



Algebra form
Z=da+Dbi
Notatio |

n Trigonometric
foym{(cog +isin)




omplex numbers

are defined as

numberj_EBEhEﬂorm :

or

a+ib




Vi represented biy

d dre real numbers.

A complex number
consists of 2 parts.
Real part and

Imaginary part.



Notes: d+ib

1.When b=0, the complex
number is Real

2.When a=0, the complex
number is imaginary

3.The complex number iIs
zero Iff a=b=0



VENN DIAGRAM

Representation

* All numbers belong to the Complex
number field, C. The Real numbers, R,
and the imaginary numbers, i, are
subsets of C as illustrated below.

Complex
Numbers
a + bi

|







Conjugate complex

TR BARARYRE X numbers
a+ib
and |ag- i1blH are called

conjugate numbers.




Z=a+1b

Z=a- ib

is conjugate ofz



2.g. 1
ve the quadratic equation
x*+x+1=0

SOI“-X:_ 11\/1'—4:' 11\/3
2 2
- 1+/3
2




:.g. 2
orise (x
+yF + 2

Soln:

x+ y) + 22 =(x+ y)z@

=(x+ y+ix+ y- i2)




Representatio
n of complex
number in an
Argand
diagram




(Im)y

- a-ib| /7
P’(a -b)

P(a,b) a+ib

" P(a-b)

Argand diagram

>X(Re)

a-ib




2.0. 3

If P, Q represent the
complex numbers 2+i,
4-3i in the Argand
diagram, what complex
number is represented
by the mid-point of PQ?



Q(4;'3)

lid-point of PQ is (3,-1)
. 3i8 the complex number.






Example
=~ Simplify the following complex number
1. i +4i%* -5i-10

2. 5i%0 4i%7 +6j-11

12/07/25 By Chtan FYHS-Kulai
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Class activity

1. Solve each of the following quadratic function
a. x2+2x +4
b. x%-3x+5

2. Simplify each of the following complex number
a. i19%-3i*? +2i-5

b. 4i°7 + 5i°>° + 5{ -10



Exercise

1. Solve each of the following

a. x% +4
b. x2+2x +10
c. x%+100

2. Simplify each of the following and write as Z= x+yi

a.i11-5i33 +j-5
b i4n+3 +(i2n+2)2

c. i19-3(i* +2i13) -5 -3

12/07/25 By Chtan FYHS-Kulai
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Addition
of

complex
numbers




If 2z =a+ib; z =c+id
then

2 +2 =la+c)+ilb+d)



Subtractio
n of

complex
numbers




If 2z =a+ib; z, =c+id
then
z - 2, =la- )+ilb- d)



n of

complex
numbers



If 2z =a+ib; z =c+id
then

20 z, =(a+iblc+id)
—(ac- bd)+ilad+bo



Division
of

complex
numbers




If 2z =a+ib; z, =c+id

then

ﬁ m—
(c+id)

- (@+ib) (c- id)
- (c+id) (c- id)

(a+ib)

(ac+ bd)+ilbc- ad)

(& +d?)



:3+i 3-1




Multiplicative inverse

For every Z# 0in complex number there is multiplicative

. 1
invers of ~ such that

N[+
I
=Y
I
N[+

Example 1. 2+ 2i 2. 3-4i 3. 1+/3]

12/07/25 By Chtan FYHS-Kulai

33



Equality
of

complex
- numbers




The complex nhumbers
a+ib| and+id are
said to be equal If,
and only Iif,

a=c and b=d.




2.g. 4
Find the values of x
and vy if (x+2y)+i(x-

SO Hk+4i.

= x+2y=1; x-y=4
2y+y=1-4; 3y=-3, y=-1
x-(-1)=4, x=4-1=3




Example. Solve for x and y for each of the following .
1. (x+vyi)(1+2i) = 4+7i

x+yi 1 2.
2. 2 =242
3—1 5 5

3. 2x+yi = (3+5i)(2-4i)

12/07/25 By Chtan FYHS-Kulai
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Complex conjugate

Definition : The complex conjugate of a complex number
Z = x+yi denoted by Z is given by Z= x-yi
Properties of complex conjugate
1. If Z=X+Yi, then
a)Z =x—vi b) Z+ Z = 2x

c) Z-Z =2yi d) Z.Z=x%+y?

12/07/25 By Chtan FYHS-Kulai
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2.0. 5

If z=3-1 , find the
valu%s sz}
5dIn: (ii)

(i) 2 =G-i)3-1)=9-1- 6i =8- 6i

(ii) 2z=(- i) 3+i)=9+1=10



Definition :Modulus (the absolute value of complex number)
Z = x+yi , denoted by |z| is denoted to be

|z| = \/x2 + y?
NOTE :
77 = |Z|2 A |Z4|
- ) Zy |Z5|
. 1zl =1Z) “ )z = |zl
sz zp| = |z zp| |z + 2o Sz | + |2,
121 — Z,| = |z1] — |2,

12/07/25 By Chtan FYHS-Kulai 40



EXERCISE

1. Solve for x and y for each of the following
a) (3 + 4i)? -2(x-yi) = x+yi
b) (2-3i)(x+yi) = 3(x-2i) +i-1
2.



The cube
roots of

unity




45 a cube root of 1

2 =1
or
2-1=0



z-1=0
(z- D22 +2+1)=0

c.oz=1: 2Z+z+1=0

- 1+/3
2

. Thecubeaoot®f unityire

1 1 |
1,5(- 1+1J§)§(- 1- iV3)

4




Notice that the complex
roots have the property
that one is the square

r 1“%’?1:'1%" 2/3- 3) 1( 1- hﬁ’))

/

é(— 1- z‘ﬁ’a)_'

2

1¢ . 1 .
:1(1+12\ﬁ3- 3):5(- 1+l\/§)



Iet —1i\/§

So the cube roots of
unity can be

expressed as
1, w, w”



1 .
If we take w:-§+§l

— 1 43

then ow=--—- 1
2 2

Oor vice versa.



As Z=w i1s a solution

2*-1=0

As Z=w i1Is a solution
Z+2+1=0



... @TC



2.0g. 9
/e the equation (z- D’ =-1



e.g. 10

If wisacubeootof unityshovwha

4, 2
w +w” =-



Soln:
Wehave] w*+w+1=0

02?2 +w+1=0

o+ w0’ +w’ =0

4 2
w +tw =-w

cwt+o’ =-1






- 0 <m
A P X ) I <
y e Y Is called the
/f Ty principal
\NO X value

Argand diagram

r is called the modulus of z,
O(in radians) is called the
argument of z.
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om the Argand diagram,
X =rcos), y=rsing
Z=X+1y
=rcoy) +Irsimy
—r{co9 +ising)

R
This is called the (r,8) or
modulus-argument form of the
complex number




Z=X+1y
=rco9 +1rsing
=r{co® +ising)

This is called the (r,0) or
modulus-argument form of the

complex number
or modulus-amplitude form of

the complex number

56



X =rcos), y=rsimng

nodulus fud"me






ne important formulae :

2 =|4° =z 2

Refer to Example 15 below



Representation of cube
roots of unity in Argand

diagliagg\
2" 2

equilateral
trianale.



Multiplication
and division
of two

complex

numbers (In




If
z =r(cow), +isiny,)
z, =r,(co9, +isim,)
then

z, -z, =r1,(codp, +6,)+isitds, +6,))




4 E(cosﬂﬁ 0,)+isido, - 6,))
Z I




.g. 11
If
7 =(co9 +isiny)



.g. 12

If |4i+logm =5
, hd

the value of m.









Miscellane
oOus
examples




.g. 15
=valuate
(4- i )6+ 2i7)

lans 22- 14







.0. 17
24 =5,B+4i)z

IS an imaginary
number;z=>







e.d.
28 2, =r;(cog, +isiy,)

z, =r,(co9, +isimg,)

Show
that

14| =I5
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