MATH 267 Problem Set 9

. Find the 4 x 4 matrices (with complex entries) Fy and G4 that satisfy

Al Bl Tl
21| = 22 21| = C | 32
73] 2[3] 2[3] 73]

for any periodic signal z[ - ] of period four with discrete Fourier transform [ - ].

. Each vector below is one period of a periodic discrete signal with the same name. Compute the Discrete
Fourier Transform for each of these signals. Return the same number of components as you find in the

input vector. Each vector starts with index 0.

a=11,1,1,1] b=11,1,---,1,1] (N entries)
c=[1,r, 72 - rN71] (for r constant, |r| 1) d=[1,-1]
e=1[1,0,1,0]

. Find the Inverse Discrete Fourier Transform for each vector below.

a=1[1,1,---,1,1] (IV entries)
¢=10,0,1,0]

[17 T, T27 e 7TN71] (

[4,3,2,1]

b= for r constant, |r| # 1)
(/l\:

. Two N-periodic sequences z, y and their discrete Fourier transforms Z, 4 are given. Prove:

fln] = XTI [n] = f[k] = Z[k — p] (frequency shifting)
N-1
flnl =+ zlmlyln —m] = flk] = Z[k] §[k] (convolution)
" R N-1
fln] = z[n]y[n] = flk] = Z xz[m]ylk —m] (multiplication)
m=0



