The Convolution Theorem

Let h = f  * g = g * f  represent the convolution of f and g,  i.e., 
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Let (F,f), (G,g), (H,h), . . . be Fourier transform pairs, i.e., 
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According to the convolution theorem, if h(x) = f(x) * g(x) = g(x) * f(x) then

 H(ω) = F(ω) G(ω), 


So


 h(x) = FT-1[H(ω)] = FT-1[F(ω) G(ω)] = FT-1{FT[f(x)] FT[g(x)]}.


The generalization to convolutions of n profiles is obvious:

h(x) = f1(x) * f2(x) . . . * fn(x)

implies that 

H(ω) = F1(ω) F2(ω) . . . Fn(ω).
The final profile h(x), in some cases, will most easily be obtained by direct integration of the convolution integral and, in some cases, by use of the convolution theorem.  Also, at times, use of contour integration and the theorem of residues is the least laborious approach.
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