











































Define i IT an imaginary number

IR is the set of real numbers

is the set of complex IN natural numbers
numbers of the form 1 L 3,4

7L integers
a bi

Q rationals
In a
real imaginary IR irrationals
part part

where a b are real 1C Complex
In

Re
Arithmetic of Complex Numbers

Let 2 31 4 i 22 2 7i
Addition

2 t 22 3 4 it 2 Ti 5 3i

Subtraction
2 Zz 3t4i 2 Ti

I Hi

Complex Numbers



Multiplication
2,22 3 4 c 2 72

6 t 8i 21 i 285
6 t 8i 21 i 28

34 13

Division
Zz 2
Z 3 4 i

2 Ii 3 i
x

3 tdi 3 di

6 21 i 8i 28

9 thi Ri 1622

22 29 i

9 16

22 29 i
25 25

simplifying imaginary numbers

1 a Jaxey 3

1 da i



Exercise 4A

4 a 4 Zi 252 Fei
T2

b 2 Gi Z bi l Bx
1 15 11 53 I B

2 Gi 253 653 i
i 52

2 253 653 6 i
2

2 253 653 6 i
2

I 53 353 3 i

or 53 I 3 35 s

6 2 a t9i 22 3 tbi

Zz 2 7t2i

3tsi atari 7 25
Equate real and imaginary parts Re are In

3 a 3
3 7 a a to



b 9 2
b 21 9

be 11

Solving Equations

A polynomial equation of degree n with real

coefficients has precisely n complex roots

If a bi is a roof of a polynomial

then a bi is also a root

a bi and a bi are called
complex conjugates

Examples

1 It 36 0 2 x 5 10 0

36 K 51125 40
x If 36 z

x I Gi a 5 It i
2

x E Fsi
2

Exercise 1B
Id 322 t 150 38 I



422 112

22 28

Z I f 28

z I 257 i

Exercise 1C I
6 I 2 I

5 ti l 3 3 1
I 4 6 4 I
I 5 to co 5 I
1 6 15 2015 6 1

atb
b
abt fasb 15945 20453 15554 6abstbb

it 6 Hi tI5 i'i t2o i'i ti5 Tia t6 lit ti

I t Gi t tsi't 2023 1554 Gis c 6

I Gi 15 Zoe t 15 t Gi l

O 8i

Homework

Exercise la Q2 Q 8

Exercise lb Q Cf Q2c Q4a
Exercise Ic Q1 i Q4b Q 9


