











































































































Complex complicated

Squaring any
normal number tire

Central Idea
New Special number defined such that j2 I

i j FT
some use i rather than j

The existence of complex numbers is irrelevant they're useful

negative values also don't exist

x 2 I O
roots I

od t I 0
no real solutions

but j one solution

AU number needed take form z x t jug
where

x y ane normal real numbers

j Ft














































































































x Re z x is real part of complex number

y Ink y is imaginary partof complex number

x t j y t xztjyz x t x z t j y t ye
add real numbers andadd complex

opposite for subtraction

complex Conjugate or c c is defined by
E x jy

Note

Re e Re z

lm z lm z

zt 2 is real 2 Z is imaginary

jug and jj cancel Imaginary parts

Note the imaginary part of 2 doesn't include the j
eg if z 3 j2

Re a 3 and Im 2 2

If x O purely imaginary

If y 0 purely real














































































































Multiplying Complex Numbers

Ltg 3 2J collect je b t 3J Lj Gj j I terms but

j 2 1 So
i 6 t 3J t 2 4 j can be realvalue

8 j

Dividing Complex Numbers ET
Multiply by 22 2,52

ZzT2

e.g 2tj
3 Lj

Ltg 3t2j b t 7j t 2j2
3 2J 3t2j 9 4J 2

4 t 7J
13

Fx FIRE
Where x is a positive number the square roots of negative
numbers can be represented as a number multiplied by
Ft














































































































This FRI 11Ft
and FH 8ft

Complex numbers suniplified the process of obtaining roots

eg quadratic equation

ax2 t boc t c 0

always has 2 roots

x b Fac
2A

These roots are real numbers when b's 4ac and
complex numbers when the Gac

The Argand Diagram

Geometrically complex numbers can be represented as

points on a plane
The number z xt jug represented by paint P
with cards x y such diagram is Argand
x axis is called real axis

y axis is called imaginary axis

n y lmk

g
Pak














































































































i n

t.si3 l y
r r I v s
O x x Rek

v

eg z St j3

The Arithmetic of Complex Numbers
Equality

His
two complex numbers are equal 2 x t j y
equal to 22 Xz t jyz they are represented

by the same points on the Argand diagram and

X Xz Y Y 2

Therefore when two complex numbers are equal we

can equate their respective real and wiraginary parts

Examples
3 2 S ay

c 3,41

etB
at t

fltiB blog.t
X

d 1 53














































































































2 2 I t j2 Zz 3 j

2,1 22 4 tj
2 Zz j3 2

22 322 Lt j4 9 3J
j 7 7

52 222 5 t j 10 6 tj 2

jt2 I
22 t 22 5 t j3

4
b j3 2tj4 12 j6 j 24 12J

j2 I
24 t j 18

7 tj 2 j3 14 t j2 j2 3j2
17 j 19

1 Hj f2tj3 2 j3 j2 t 3j2
l JS

3tj2 4tj7 12 tj8 j2P t JTG
y26 j 13

5
4 j 6 4 j 6 l j 4 jb ja 6j2
It j Hj l j l j2




 j j j j

2 j 10
2

bf CStj 3tjD t.jo get
C3 jDC3tj2 9 61 Xj 4j2

l5tjl9 G

91 9
91 519
13

913 tj 4B

c l j l j 4 j3 4 j 7 3

4tj3 4tj3 4 j3 16 t 9

l j't
25

d 4 j3 f 4 j3 2tj f j 10 3
2 j 2 j 2tj 4 tl

S jio
5

l j2 V

6
a 5tj37 2 j 3tj



I J
10 j5tj6 3j2 3 j
IO

b l j2
2

I j4 4 3 j4
c 5 j8 5 j8 3tj4

3 j4 3 ja 3tj4
15 j4 t 32
47 j4
25

d I j l j l j j
Itj Hj l j

e ta Hj Lj j

f 3 j2 9 JIL 4
5 g12

5tj3 5 j39
g j3 Itj3 S j 3 Stj3 stj3 5 j

j6
S j3 5tj3
j6 j Ff

25 t 9

h iz 3 j4
5 j8



J

Iz
3 4 5tj8
S g8 Stjgy Iz

15 541 32
25 t 64
47 tj4
89

3 2.5

3.7 floc of 6 1 13
x 6 73652 6 6

2 2

3t2j


