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The Algebraofcomplexnumbers

Negative numbers c s att 0 Go 1

Rational numbers C 2,3 0 2 312

Irrational numbers 2 22 2 0 n If

Complex murders also arise via this process
Counder the equ

x2 1 0 Just as we did 1 R
Introduce a solution of the above Call it in

it I

Solus of n't 1 0 are IE

i Fi

Notations

R set of real numbers
The set of complexnumbers devoted G is the set

a tib a be R

at rib c id ah c der if and only if
a c and bed

Real numbers can be regarded as elements



of Q For example if AER then
we regard a as the complex number at i 0

In this same R C G

at'vb 0 if and only if a 0 and b o

By a ib a bell we mean the complex
number at i b

If CER C O then att qtr't
a D ER

If atib O then either a or b is nonzero

In particular aZtb2 0

Arithmetic operations on complexnumbers a b c d ER
l Catib t cand ate ti bed
2 Carib Ceti'd acct id tabloid

actiad ti be ti bd

act icadtbe bd
Cac bd ti ad be

Consequence Ceti'd cc id chidtifedted
Ctd

tid cc id end



In particular if ctid O then

cand cc id a td O

3 Division Suppose a b c d ER and suppose

c id 0 We'd like to divide a tib by aid

Iif Latib cc id
aid cc id

fact bd ti be ad
at d2

act bd
ch dz

t i beat

The Real andImaginary partsof a complexnumber
hit z at ib E Q a b ER
ReCz a the real part of Z
In Cz b the imaginary part of Z

Examples

1 Let Z 3 i Zz 2 Gi

Zit Zz 3 2 1 4 i 5 3i

Z Zz 3 1 2 Gi

6 C 4 i 2 12

10 Ioi
Hi

ya 3 42
4

2 ai
2 4

2 ai
Bti



312 4 ti 2 40 6triot Zi I

2 Kei
20

I Ti
10

I t Ioi

2 Compute 5023
Sohn i it 3

i it
Note

2023 4 505 3

i2023 9415057 3 441505 i3
1505 fi
i

Definition Let z atib EQ ab ER The complex

conjugate of Z is the number a ib This is

denoted E

E a its Caf 2 at ib a beR

Note Z I a tb



Point representationsofcomplexmembers Due to ARGAND
hit Z E Q Ree a In z b

nImaginary

Jib
comesponds to thepointcab

i b

a
t

Real axis

Addition and subtraction as in 2 D vectors

Vert representation

t.tt Zz of addition

Definition Modulus or absolutevalue Let ZEE ReCZ a

In z b Z a tib The modulus Coralesvalue J Z is
121 at b2

to

121 is the distance of the point representation
of Z from the origin
The length of the vator Z

121 b
a



Examples
2 Describe the set of points Z in the complex plane

such that 121 3

3 the circleofradius3
centred at o

2 Same as above but with 121 3

3 Ans Thefts
of radius 3 centred
at O

3 Describe the set of complex nudists in the complex
plane such that

t il 1z 3
I t a l

Solution

Let z at ib a bed

latib tail Iatib 3 if



ie I ca d ti b 2 at 3 ti b D
So

a 1 t 6 2 Cat37 b d
a Zatl by 46 4 a bat 9 by 2b l

Za 4b 5 6 a 2b 10

Sa Gb 5
n

C3,1

iii an


