Inverse Discrete Fourier
Transtorm
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1.e. the mverse matrix 1s IT times the complex conjugate of the original (symmet-
ric) martrix.

Note that the F[n| coefficients are complex. We can assume that the f[k]| values
are real (this 1s the simplest case: there are situations (e.g. radar) in which two
inputs, at each k. are treated as a complex pair, since they are the outputs from () ©
and 90 © demodulators).



In the process of taking the inverse transform the terms F[n| and F|N — n| (re-
member that the spectrum 1s symmetrical about %) combine to produce 2 {re-
quency components, only one of which 1s considered t@ be valid (the one at the
lower of the two frequencies, n X 3—” Hz where n < =-; the hugher frequency
component 1s at an “aliasing flequeucy (n> 3 .

From the inverse transform formula, the contribution to f k| of F'[n| and F|N —n]
1S:
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Forallf[k] real, F[N —n] = flkle 7%=k
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ie. FIN — n] = F*(n) (1.e. the complex conjugate)

Substituting into the Equation for f,[k] above gives,
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ie. fulk] = ?\r{RE{F[n]} COS ?nk Im{ F[n]} sin ?'Hk}
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Le. a sampled sinewave at ¢ Hz, of maguitude < Fln

| (1. sum of all sanples) and the

For the special case of 1 = 0, Fll] = E flk
-F[(] = average of f[K] = d.c. compo-

contribution of F to flk] 15 fylk| = 5
nent.




