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Complex variable

x2+1=0want solutions to equations like x2=-1

Complex numbers & variables

Complex conjugate of z

Complex z-plane
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3 2i ii -i= =
4 2 2i i  i (-1)(-1) = 1= =

{ }n(odd)i    i; n=1,5,9...  |  -i;  n= 3,7 ,11...=

{ }n(even)i    -1; n=2,6,10... |   1;  n= 4,8,12...=
n=

iθ n

n-0

e = (iθ)
∞

∑
n= n= n=

iθ n n n

n=0 n(even)=0 n(odd)=1

e = (iθ) (iθ) (iθ)
∞ ∞ ∞

= +∑ ∑ ∑

iθ 2 3 4 5 6 7 8 9e = 1+iθ +(iθ) +(iθ) +(iθ) +(iθ) +(iθ) +(iθ) +(iθ) +(iθ) ...

{ }iθ 2 4 6 8 10 12e = 1+(iθ) +(iθ) +(iθ) +(iθ) +(iθ) + (iθ) ...

{ }iθ 2 4 6 8 10 12e = 1-(θ) +(θ) -(θ) +(θ) -(θ) +(θ) ...

{ }1 3 5 7 9+ (iθ)  +(iθ) +(iθ) +(iθ) +(iθ) ...

{ }1 3 5 7 9+ i (θ)  - (θ) + (θ) - (θ) + (θ) ...

iθe ={cos(θ)} {sin(θ)}+ i

iθe =cos(θ) sin(θ)+ iProof of
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Resonance where                       ⇒⇒⇒⇒01
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ω
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Complex impedance application assume
iωt

0I=I e iωt±φ

0V=V e
Real currents and voltages 

obtained by taking Re or Im part of 

equations.
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