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Def Complex numbers
A complex number is an ordered pair ca b

a b C IR A at rib
The set of all complex numbers

atibla.bc.IR
Addition and multiplications on

Ati b t Ct id
Ff zz

Atc ticbtd

lati b Cti di ac bd ti ad 1 Bc

Remark i is a solution of the equation
x 1 Because there is no real number

satisfies this equation i is called an imaginary
nuns

We can verify that i 1 is consistent with Def

Ex evaluate 12 13 i 1415 i
18 15 ti lo 112

7 122 i

2 at bi A Re Z b Im CZ

Ex Re 121 2 Im CZ I 2 2 i
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Visualization E at ib Ect can be seen as a

Ilm

q
coordinate of a point in a two dim space

ziatib z a bz

a Re

Properties of la C

Commutivity For all
d

Atp Gta AB Ba V a BE
proof A at ib Ect id

x 1ps catib 11 Ct id late tilbtd
Cta tildtb
laid 1 latib p 19

Ap Ba Ha

Ops Catib c lid AC bd ticadtbc
ectidicatib By

associativity
OTB th at CB 1N V O B d C

B a a Cpa V a B neck

identities
N'to X

A l X V X C
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additive multiplication Inverse

HAE 7 I BE S t dtB 0
a
unique such that

b a c 7 BE s t O B I
o

A latest ad 1dB V d a Be

Def 9 BE
i l a denotes the additive inverse of a

At C d D

Remark A a lib a I a til b

ii subtraction
B a Bt C as

iii for a 10
let 10 be the multiplicative inverse of a
alattt

Remark A at it then
I Eta a i

proof WIS Alta I

al'T latib Hbs Ftii
aiii aaiiiitaaii.in alibi
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a't b



a lb

1
Notation F stands for or R

Y
field
Elements of F are called scalars
Def AEF MEIN

pm A a a

m time

one can show that
Om Amn t a p EF
Ap A B m h C IN

Ex 9 3 14 i at _Is IL i n
y

Ex pi ix y IX YEN x
Z

IR ix g 2I IXy 2 EIR
yL x

Def A list of length n IX X xn

two lists are equally if they have same length and the
same elements in the same order
X IX X i Xn y Cy y Ya
x y Xi yi Vie I n

Ex sets both 3,41 and 14,3 are equal
But lists 1314 114,3



3hL lis i

R
112 sea b Aib EIR
112 fix Xi i Xn Xi EIR
I fix xs XnHxiE

Def F IX X Xn Xi CF i C 1,2 nl

Ex 44 12 Za Za 24 2 ie i c 1 2.3.41

Def Adidition in Fn x YEE
Xi Xi Xi Xa

g ly y yn Ni Yi EF

Xty IX Xn 1 ly lyn
Xity Arty Xntyn

Gegometric
Intation x yen

Fy
Tn

Def scalar multiplication
AEF X Xi Nn CFh
A IX Xi a Xn Xxl XXL Mn



Ex A 2 I XE s t hfl3 zi.si
Find ME 12 i 3 2i.si

14 7,5 10

Ex 1 A 4 5 6,9 10 11 12 13,15 16


