Sampling and Reconstruction:

1. Draw |[X4(w)| for the following cases if x4(t)=x(t)p(t) with sampling period T.
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a) T =174 sec
b) T=1/2sec
¢) T =213 sec

2. Repeat Problem 1 where x(t) = e/ cos(t)u(t)
(Y ou can either sketch the plots by hand or use MATLAB for amore accurate plot.)

In order to examine the effects of aliasing in the time domain, plot x(t) for each of the sampling times for
t=0to 15 sec. In MATLAB, thisisdone by defining your time vector with the time increment set to the
desired sampling period. MATLAB then "reconstructs' the signal by connecting the sampled points with
straight lines (thisis known as alinear interpolation). Compare your sampled/reconstructed signals with
asignal that is more accurate, one that is created by using a very small sampling period (such as T = 0.05
sec) by plotting them on the same graph.

3. Consider the following sampling and reconstruction configuration:

X(t) sampleat T x[n] ideal y(®)
> > reconstruction

The output y(t) of the ideal reconstruction can be found by sending the sampled signal x4(t) = x(t)p(t)
through an ideal lowpassfilter:

T
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Let x(t) = 2+ cos(50mt) and T = 0.01 sec.
a) Draw |[X4{w)| where x4(t) = x(t)p(t). Determineif aliasing occurs.
b) Determine the expression for y(t).
c) Determine an expression for x[n].

4. Repeat Problem 3 for x(t) = 2 + cos(50mtt) and T = 0.025 sec.



5. Repeat Problem 3 for x(t) = 1 + cos(20mtt) + cos(60mt) and T = 0.01 sec.

6. Consider the following sampling and reconstruction configuration:

X(t)
—>

sampleat T

X[n]

ided
reconstruction

y(t)

The output y(t) of the ideal reconstruction can be found by sending the sampled signal xs(t) = x(t)p(t)
through an ideal lowpassfilter:

-0.50s 0.50

a) Letx(t) = 1+ cos(15m) and T = 0.1 sec. Draw [X4(w)| where x¢(t) = x(t)p(t). Determine the

expression for y(t).

b) Let X(w) =2/(jwtl) and T = 1 sec. Draw [X4(w)| where x4(t) = x(t)p(t). Doesaliasing occur? (Justify

your answer.)



