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Chapter 32 Polynomials and the FFT
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Figure 32.5 A combinational circuit PARALLEL-FFT that computes the FFT, here
shown on n = 8 inputs. The stages of butterflics are labeled to correspond to
iterations of the outermost loop of the FFT-BASE procedure. An FFT on » inputs
can be computed in G(lg n) depth with 6(nlgn) combinational elements.

formed in parallel. The value of s in each iteration within FFT-BASE
corresponds to a stage of butterflies shown in Figure 32.5. Within stage s,
fors=1,2,...,lgn, there are n/2* groups of butterflies (corresponding to
each value of k in FFT-BAsE), with 2°~! butterflies per group (correspond-
ing to each value of j in FFT-BASE). The butterflies shown in Figure 32.5
correspond to the butterfly operations of the innermost loop (lines 8-11
of FFT-Basg). Note also that the values of w used in the butterflies corre-
spond to those used in FFT-BASE: in stage s, we use %, wl,,...,of*"",
where m = 2°,

Exercises

32.3-1
Show how ITERATIVE-FFT computes the DFT of the input vector (0,2, 3,
-1,4,5,7,9).

32.3-2

Show how to implement an FFT algorithm with the bit-reversal permuta-
tion occurring at the end, rather than at the beginning, of the computation.
(Hint: Consider the inverse DFT.)
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