Discrete Fourier
Transtorm



The Discrete Fourter Transform (DFT) 1s the equivalent of the conttnuous Fourter
Transform for signals known only at V' mstants separated by sample times T (1.e.
a IInite sequence of dafa).

Let f(t) be the continuous signal which 15 the source of the data. Let N samples

be denoted (0], f1],f12],... flk[..... fIN~1].
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The Fourter Transform of the original signal, f(t), would be



We could regard each sample f k| as an impulse having area f|k]. Then, since the
Integrand exists only at the sample pomfs:
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Since the operation freats the data as 1f 1t were periodic, we evaluate the
DFT equation for the fundamental frequency (one cycle per sequence, #Hz,
% rad/sec.) and 1ts harmonics (not forgetting the d.c. component (or average) at

w =10).
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F'n| 1s the Discrete Fourter Transtorm of the sequence f [k|.

We may write this equation in matrix form as:
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where W = exp(—j2n/N) and W = W2V etc. = 1.
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