
COE 466 : Lecture 2

Review A complex
numbers
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Objectives :
- Review complex number

-

Review Complex vector space

-

* Netmber sets
- Set of +ve numbers

D= { 1,2 , 3, - - - 3

- set of natural numbers

IN = 90,1
,
2
.

. - 3
- Set of integers (whole numbers
21=9 . . o

,
-2

,
- l
,
O
, 1,2 , . - - 3

- Set of rational numbers
= { 7- Im EZ ,

n Elp)
- Set A real numbers

IR = U l . - .VE
,

. .
- se , .

- E3



Example Ii
# Solve Xf -1--0×2=1⇒ X = I 1

b- Solve x' +1=0

XZ = - I ⇒ Xe I

•
i

* Imaginary number E- VI
Example 2:
-

z? -I

z? - e = ie's - E
E's Ext's - E 's 9

.

is
,
ii. i

-

.



Deft : A complex number is an
exPrez +⑤i

d d
real imaginary
part pan,

EE & set of cop kxnutmben

Example 3 :
-

let 9=3 - i
,
Czs ItYi

A- Compute a tea?
e. + ez=(③ - i) + (⑦+ Yi)

= Y 't 32

b- Compute C
,
X Cz ?

Gxcz -13 - i) ( 1+4 'D
3 it 2 i -E * y
= 7 + Hi



* Another notation for Complex number
Ets la

,
b)

a es la , o)
j → (o

,
1)

* Let 9--19. . bid ,
Ce Caz , b.)

C
, + Cz = (a, tar ,

b
, tbz)

C. xCz= (a .az - b ,
be

,
a

,
bztazb ,)

Verify !

Example
Ci -- (3

.

-1)
, CECI , 43

C
,
+ Cz = (4,3)

C. xCes ( 3+4, the C -D)
= (F , 11)



ok Complex number properties
- Commutative e

, t Ca = Crtc ,

C , XCz = CrX C ,

- Associative
( e, +G) t Cs s C , + (CatCs)
( e, x CD x Cs .- C , x (czxcD

- multib Ii cation distribute over
addition

C
, x (CztG) de , x ed t Cc , x G)
Verify !

* Subtraction
e
,
- Cr = (a , ,

b
,) - Caz , be)

= ( a. - an , b .
- ba)



*Division

(a , ,bD
= ( x, y) ⇒

-

¥4
(a. , b.) = Can.ba)

So
,
we end up with (a.x -bag , bzaxaty)Aaa
,
-- faex - b#a , - ①

be b
,
Ibex + a§bz - ②

a. aztb.bz = a:X + bix

X =
A

, Az + b. be

7¥
crab , - a .bzy =-
ai +bi

ta .

is .



EES "

s
-

- EET ,

a.⇒ e
- S

X -

- O
, y -- I

e = I

* In IR ,
absolute value i

lat = + far
151 = t Fs e 5

I → I = + ra =3

← Modulus d- Capkx news is

let ⇐ lat bit -- +TE
ICI
'

= A't be


