Math 761 Additional Problems for Homework 2

1. Explicitly compute the 36 entries of the matrix Wy corresponding to the discrete
Fourier transform & = Wg x where & and z are vectors of length 6 given by
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2. Show that Wg can be factored as
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where I3 is the identity matrix, {23 is diagonal, W3 is the matrix corresponding to
the discrete Fourier transform of length 3 and P is a permutation matrix. Explicitly

write out W3, Q3 and Fs.

3. Show that Wg can be factored as
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where I5 is the identity matrix, X5 and ¥y are diagonal, ¢ is a complex constant, Ws
is the matrix corresponding to the discrete Fourier transform of length 2 and Qg is a
permutation matrix. Explicitly write out W5, X5, Uy, ¢ and Q.



