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Problem 3.1 Circular Convolution

a) Compute the convolution

clnl=ax*b(n] = Z alklb[n— k]

k=-00

for the two signals

[~ 0 1] 2 -1 134210 -]

a
b=| 04110341 -10 -]

b) Compute the circular convolution
N-1
clnl=a®bln] =) alklbln-kl,
k=0

where
a[n] = aln mod N], and b[n] = b[n mod N],

of the two N-periodic signals

[[1] 2 -1 1 3 4 2 1]

a
b=[[4] 11 03 4 1 -1].

Problem 3.2: Matrix Operators

The shift operator A has the following impulse response:

si=[-+ 0 @ 10 -],
The corresponding matrix, when the operating on periodic signals of length N =4 is:

0

o o = O
o = O

— o O O
S O O -

a) For the 4-periodic signal a = | 2 -1 1 ]T, verify that the circular convolution c=s® a
and the matrix multiplication ¢ = Sa give the same result.

b) Compute the matrices Sy = S1S51, S3 = $251, and S4 = S3S;. What operators do they corre-
spond to?

¢) Compute the inverse of the matrix Sl‘l.

d) Compute the impulse response of the inverse filter s, L

e) Compute the matrix A = F~1S, F, where the elements of the matrix F are F[k, I] = exp(— j2m kl/N).
f) Compute the £ft of the signal s, and compare to the result you obtained in e). How are the
two related?



