The Fast Fourier Transform (FFT) is a fast method for evaluating the com-
plex exponential sum,
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in O(n lgn) operations where W = e~ 2™/N is an nth root of unity and the

symbol i denotes v/—1 and N is a power of 2: N = 29.
Express the summation indices in binary,
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to expand the sum into
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Expand out the complex exponential term
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Simplify using
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which gives us,
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Substitute back into the sum to give
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