
Warm up

solve X4=1
.

It yes but thats only 2 roots
.

What happened to the other roots?

X4- 1=0 a2 - b2= (atb)Ca- b )
= - I )Cx2tD

= (x - 1) (xtl) (x2tl)=o

What are the roots of Edt 1=0 ?

Complex Numbers

i=F is called an imaginary number .

i = Fi

j2=hf)2= (F) = - I

j3=i?i =L- 1) ( i)= - i

j4= i?i2= C- 1) C- 13=1

Exe

• is =

i4.i-i.i-i.jo
= c. 4+4+2=1414.12--4) C-D= - I

• j29=i28tt=i28i=( c- 4)7. i -4154=1 - i=i

• c- 63=-50+3 = i60i3=(c-4)
'

sj3= ( D
's

c- 3=1 .i3= - i

• i'00=44 )2S= 125=1



Defy
A complex number is a number of the form at bi where a and

b are real numbers
.

7- - 3. i

7- = a is called the real part
-3 = b is called the imaginary port

Addition & Subtraction aren't too bad
,
however

, multiplication &

division are a bit more complicated .

Goal : write it in the form atbi

Addition & subtraction

Basically just addlsubtreect the ' 'real parts
"

together & add(subtract

the
"

imaginary parts
"

Ex

① (8 t Gi) t (3+2 i)

=(8+3) t (Gt 2) i

= Il t 8i

② (4t5i) - ( G - 3D
= ( 4-6) + (s -to)i
= - 2t8i

Before we multiply complex numbers first consider an easier

example (no real part)

Ex : -FG -- Tiffani -44 (si) = 20 (E) = -20



foil

Recall : (atb) (Ctd) = actadtbctbd

(7- t 3) ( G - S) = (7)(6) 1- (7)C-5) t (3) (6)t (3) C-s) ←Key part foil

= 42 - 35 -118 - IS

= 7 t 3
= 10

we need to foil when multiplying complex numbers.

⇐

① ( 3 -si) ( 8 - 2i)

= (3)(8) + (3)Csi) tf- Si) (8) tf-si) (si)
= 24 - Gi - 40 i + Ioi

2

= 24 - Gi - 40 i - 10

= 14 - 46 i

② ( lt2i)(1t3i)
= I + 3 it 2 it (2i)C3i)
= I t 3 i t 2 i t Gi

2

= I t si - 6

= - S t Si

Dividingcomplexnum.be#
Recall : (atb)Ca - b) = a2 - b2

So (3+2 (3-2
-c) = 9 - 45=9+4--13 gets rid of i

Defn

The complex conjugate of at bi is a- bi .

Multiplying a complex number by its complex conjugate will

get rid of your imaginary part.

(atbi) (a -bi) = a2-b2i2=a2tb2 no more i



Exe

① ate .

i
=

,
=

-

- Ei = = E - as i

② t¥ii = 45i¥7÷÷=¥i:
-

state

= -14,55in = ¥3 t Fs i

③ 9 -Ei = =

8ti.it?iL=8tis+iuta=10tgl5i-
= Is t 'Ii = 2 t 3 i


