Complex Fourier Transforms
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Complex Fourier transform

m Consider the expression
f(t)= D Fe" =) F cos(nat) +iF, sin(nw,t)

= N=—o0

=3 (F, +F.,)cos(nayt) +i(F, — F.,)sin(nagt)

n=0
SO a, = Fn + F—n and bn = I(Fn - F—n)
m Since a, and b, are real, we can let F,=F,
and get a, =2Re(F.) and b =-2Im(F))

Re(F ) =a—2n and  Im(F.) = —%n
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m Thus F - i[ OI f (t)cos(na,t) dt —i OI f (t)sin(na,t) dt

t0 +T

== j f (t)(cos(negt) dt —isin(na,t))dt

t0 +T

== j f(t)e " dt

e

I(nopt+¢,)

= S0 you could also write ()= Y|Fe

N=—o0
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The Fourier transform G(k) and the original function g(x) are both in
general complex.

3180} =G, (k)+iG;(k)

The Fourier transform can be written as,

S{g(x)} = G(k) = A(k)e™©™

A=6]=NG} + G
A = amplitude spectrum, or magnitude spectrum

® = phase spectrum

A% =|GP? =G? +G? = power spectrum
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