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Questions

1. (70 Points) The following two set of waveforms s, (¢), s, (¢), s, () and 5(¢), 5] (), s, (¢) are
given. For each set, find and plot either by eye inspection or by Gram-Schmidt orthonormalization

procedure, the orthonormal basis functions y, (¢) -+ w, (¢t) and y(¢) - w],(t), thus determine
the dimensionality of each set. What type of modulations s, (¢), s,(¢), s, (¢) and 5/ (2), s.(¢), s, (¢)
represent 7. Make comments about the bandwidth requirement of each signal set. Find the
expressions of s, (t), s, (¢), s,(¢) and s{(t), s (¢), si(¢) in terms of its own orthonormal basis

functions. Plot the constellation diagram for each signal set, also indicating the distances between
signal vector ends. Make comments about minimum distance of each constellation. For a receiver
made up of correlator and matched filter demodulators, draw the block diagrams relevant to the

given signal sets . Find the outputs of correlators and matched filters if s, (t) of the first signal set
and s/ (t) of the other signal set were transmitted from transmitter and get mixed up with AWGN

at receiver.
(t)=4 0<t<T s/ (t)=4 0<t<T
Al2 0<t<T/2 p Al2 0<t<T/2
s, (1)= s (1)=
—A/2 T/2<t<LT —A/2 T/2<t<T
Al2 0<t<LT/4
Al2 0<t<T/3
—4/2 T/4<t<T/2 ,
s, (¢)= si(t)=1-4/2 T/3<t<2T/3
Al2 T/2<t<3T/4
Al2 2T /3<t<T
—A/2 3T/4<t<T
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2. (30 Poinfs) Answer the following questions as True or False. For the False ones give the
correct answer or the reason. For the True ones justify your answer.

a) Probability of error increases when Mary levels of the signal increase : 7;u e
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b) PSK and ASK are two dimensional :
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c) By rotating constellation diagram, we obtain better probability of error performance :  */<¢
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€) FM has better noise performance since the bandwidth of the message signal is expanded during

modulation: WA y , I
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