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Figure 1: Block diagram for Problem 1

1 Sampling and reconstruction

1. Consider the block diagram of figure 1. The input to the system isasignal y € DiscSgnal.
The block ImpulseGenerator takes as input the signal y and produces as output the signal
w € ContSgnal. w consists of a sequence of Dirac delta functions at times kT, k € Ints
of magnitude y(k). The reconstruction filter is an LTI system with impulse response h and
frequency responseis H. Theoutput isthesignal z € ContSgnals. TakeT = 1 ms. Consider
three signals y1, y2, y3 given by:

yi(n) = 1,n = 0;= 0 elsewhere
y2(n) = 1,n=0,1,2;= 0 elsewhere
ys(n) = —1,n=3k—1;=0,n=3k;=1,n=3k+1

(@) Plot y;.
(b) Givean expression or aplot of w for each y;.

(c) Also consider three different reconstruction filters as shown. For each of nine combi-
nations of y; and h; calculate the corresponding output signal z;. You can give your
answer either as an expression or as aplot.

2. Consider the following continuous time signals: V¢
xi(t) = cos2mkt, k=1,2,3.

This signal is sampled at 7" and passed through ImpulseGenerator;- to produce the signal w,
with CTFT W.
(@ ForT =0.1,0.2,0.4, write and expression for w and sketch V.

(b) Supposethat w issent through anideal low passfilter to produce output signal z. Obtain
an expression for z in each case, and sketch its CTFT Z.
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(c) Repeat the two parts above for the signal z; + z2 + z3.
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