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Complex Fourier transform 

Consider the expression 
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Since an and bn are real, we can let 
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Thus 

 

 

 

 

 

 

So you could also write 
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The Fourier transform G(k) and the original function g(x) are both in 

general complex. 

 

 

The Fourier transform can be written as, 



 g(x) Gr (k) iGi(k)



 g(x) G(k)  A(k)e
i(k )

A  G  Gr
2
Gi

2

A   amplitude spectrum,  or magnitude spectrum

  phase spectrum

A
2
 G

2
Gr

2
Gi

2
  power spectrum


