MATHb529: L16 Finite Fourier transform, FFT

Overview

e Finite Fourier transform

e Fast Fourier transform



Finite Fourier transform

e Finite Fourier transforms arise for functions defined on a finite domain

Infinite domain Finite domain

JTR—R 10, p] — R
Fla)=FAf}= /f ) cos axdz, /f cos—:cd:z:

Flo) = 1{F}—/O Fi(a) cosazda 1{F}—
+ZF cos—x]

Fs(a):fc{f}:/o o{(az)sinaxda:, Fy(n) = o f(x)sm?xdx

f@=F{F}=2 | Flo)snarda  fa)=FE} -
2w nm
EZ F(n) sm?x



Comparison to trigonometric series

e Recall f:R— R, f periodic f(t+T)= f(t)
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e [ was defined with a finite number of points of discontinuity V¢
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e What happens at a discontinuity, ¢.7



Finite transforms of derivatives

e Having defined

/ f(x cos—:z:da:

e Compute transform of second derivative

e Compare to inifinite-domain Fourier transform
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