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Euler formula É°=coso+i
Proof using power series

sub ✗= io
e
"
= it x + + 3¥ + - - - .

cosx = 1- ¥ + 2¥ - - - .

✗ = 0

sin ✗ = K - ¥ + 3¥ - + - . " = 0

Prove it by the suggested substitutions

ei°= it io a- li0¥ a- 1¥
>
+ - .

eio = itio - ¥ - i¥
cosotisino = a + io -0¥ - e:&



Proof by differentiation ei°= cosotisino

consider

fio-coso-te.is#Xfco--e-i0Ccosotisno
)

find f-
'
10) using the product rule

a- e-
i°

v= cosotisino

U' = - iei° ✓
'
= - Sino + icoso

f-
'

(e) = e- i°( icoso - Sino) - ieioccosotisino)
= e- i°( icoso - sino) * e- i°( - icosotsino )
=
O

f ' /O) is 0 for all 0

fled is a horizontal line

flo) = I fled )=1 into original formula
*

a = cosoteiiosno ⇒ ei°= cosotisino.

-



2- = a + ib = 12-1 ( cosotisino ) = 12-1 ei°
carkzian polar form exponential form
an

Q1 convert to exponential form
2- = '

z tiff and W = I + its

need to familiar with the unit circle

solution

12-1=1 cry (7)= Iz
2- = cos + is in-1

,
=
ei -143

lwl=2 arglw> = Iz
w= 2 ( cosotisino) = zei

"T3

Q2 2- = ei "T3 and w= 2 eiltb
plot me follow on the Argand diagram

Z , 2-2/2-3 and W
,
WZ
,
and w3



Q2 2- = ei "T3 and w= 2 eiltb
plot me follow on the Argand diagram

Z , 2-2/2-3 and W
,
WZ
,
and w3

NIM
WZ

w

z2
2-

w3
z3 ) -1113

•

-8 unit circle
>
Re

03

2- = § + infsz find 2-3 almost instantly
2-3=-1

W =/ +it} find w? almost inshntly

W
>
= - 8



2- = jztnfzi w= if tiz
( i) find Zw in carteziun form

( ii ) write 2- and w in exponential form hence

find arg (Iw )
1
%

1

Liii ) deduce a surd form for : biz

cos and sin ,Iz -1lb

112 A
solution

ii. E- = ¥÷=¥f¥÷,
÷¥÷i, =¥¥÷±
cii) 12-1=1 Iw /=L

Ary 12-1=4-14 Ary (w) = ¥
2- =

ei-14-i-yg-e.it/4e-T/b=eiT11zZw-=ei%42=w=ei""
= cosy, + isin ,Iz=Jz( ✓3+1 + INDIA

( iii) ⇒ cos = %¥ sing = Ñ¥



Another way to find this

cos 10=2 code -1

0 = I
12

cos ¥ = 2 cus
'

¥ - I

¥ = 2105¥ - I



cosotisino = eie
i something

cos / something) + isin / something) = e
square both sides

(cosotisinoj 2= ( eio )
2

= e.
i20

( cosotisino ) ( cosotisinol

cos'O a- Zisinocoso → i2sn2O I eiZ°

cos'0 - Simo + i 2sinocoso-e.io

consider e'
"

2°
= Cos 20 + ish 20

apnly me something here

⇒ costed- Simo = COSIO

Zsinocoso = snzo
} double angle

formulas

next lesson

find me
'

triple angle
" formulas for

C.0530 and sin30 using me above method


