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ECOLE POLYTECHNIQUE FEDERALE DE LAUSANNE

School of Computer and Communication Sciences

WfntlodtJ8 ' Signal Processing for Communications

PROBLEM (a) Consider z[n] and y[n]. As mentioned in the question, r(n| is the cir-
cular convolution of these two signals:

19

r[n] = Zy[k]m[{n — k) mod NJ| (1)

k=0

Let the linear convolution of z[n| and y[n] be z[n]:

zn] = Ey[k]x[n - Kj (2)

k=0

So we are looking for all n for which ((n — k) mod N)=n—kV0 < k < 19 and this
is true for all 7 < n < 19.

(b)

z[n) = ) alklyln - k] (3)

k=0

At each time n, reflect y[k] with respect to k = 0, shift it n units, multiply the
obtained signal (y[n — k]) with z[k], and sum them for each n over all k. one should
further note that z[n] = 0 for n < 0 and n > 19 + 7. We draw the convolution in
detail for n = 0,1,2,3,4,5,6 for example (fig 1). Thus z[n| would be as shown in
figure 2
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Figure 1: Convolution in problem |,+
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Figure 2: z[n| obtained in problem L‘_




fe > e 3-n
&=y X(e ) = L oxend € |
e o , \g:gﬁn
B ) _ N
Y %‘Egpn]e

FU{ #tnly= Z w3

L
x [n1 &

- Z

n's e . ,

. o > ! e
) é3w+ 7 x[n { &
= ‘ Ne a2

_ng L g |W'
- e .ox(7)

w{:.- -3Wtl,

—
—

e 6(..'3“"‘“&) J.M

— o7
- w'ow
® t !
- (7 SCTEIE gy
~ -3
w'-w
o 3 (=)t
:J l—e( =) <(w') 4w’
3
- o .
We
. ast
- L e




Problem 5)
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