
Euler’s Identity

cos sinje jθ θ θ= +



Euler’s Identity

je π

Substituting

we obtain :
in  Euler's Identity,θ π=

cos sinje jπ π π= +

1 0j= − +

⇒ Most beautiful relationship 
in Number theory



Real Exponentials

• A real exponentials is uniquely
identified by 3 parameters:

• Sum of 2 or more real exponentials
of the same time constant τ results 
in another real exponential with 
time constant τ.
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Complex Exponentials

• A complex exponentials is 
uniquely identified by 3 parameters:

• Sum of 2 or more complex 
exponentials (sinusoids) of the same 
frequency ω results in another 
complex exponential (sinusoids) 
with frequency ω.
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Phasor Diagram
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Phasor Diagram
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Phasor Diagram
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Phasor Diagram
( )Ci t

( )Cv t

+

−
0

θ

C

1( ) ( )C Cv t i t dt
C

= ∫
sin( )

I
t

C
ω θ

ω
= +

cos( )
2

I
t

C
πω θ

ω
= + −

t

θ
ω
−

0

( )Cv t
cos( )I tω θ+

cos( )I tω θ+

90
ω
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