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. }) Specify the Nyquist rate and the Nyquist interval for each of the following signals:

(a) g(#) = sinc(200¢2)
(b) g(t) = sinc*(200¢)
(c) g(t) = sinc(200¢) + sinc*(200tz)

ice si i ime-division multiplexed. The

. O\T -four voice signals are sampled uniformly and ther} time 1 mult [
Z sa‘:,rf;lti)rllg operation uses flat-top samples with 1 us duration. The multnplegmg operlgtlc:ll;
includes provision for synchronization by adding an extra pulse of .sufﬁ'c1ent.ar;1;‘)1 )l:IliI .
and also 1 ps duration. The highest frequency component of each voice signal is 3. .

(a) Assuming a sampling rate of 8 kHz, calculate the spacing between successive pulses
of the multiplexed signal. ' -
(b) Repeat your calculation assuming the use of Nyquist rate sampling.

3)’» Given the data stream 1110010100, sketch the transmitted sequence of pulses for each
of the following line codes:

(a) Unipolar nonreturn-to-zero
(b) Polar nonreturn-to-zero

(c) Unipolar return-to-zero

(d) Bipolar return-to-zero

(e) Manchester code

9,/ Consider a uniform quantizer characterized by the input—output relation illustrated in
Figure 3.10a. Assume that a Gaussian-distributed random variable with zero mean and
unit variance is applied to this quantizer input.

(a) What is the probability that the amplitude of the input lies outside the range —4 to
+4?

(b) Using the result of part (a), show that the output signal-to-noise ratio of the quantizer
is given by
(SNR);, = 6R — 7.2 dB

where R is the number of bits per sample. Specifically, you may assume that the
quantizer input extends from —4 to +4. ! e R

i Consider a chain of (n — 1) regenerative repeaters, with a total of sequenFial decisions
5 made on a binary PCM wave, including the final decision made'at the receiver. Assgr'ne
that any binary symbol transmitted through the system has an'l.ndependen.t probabllxt)i
p; of being inverted by any repeater. Let p, represent the probability that a binary symbo
is in error after transmission through the complete system.

(a) Show that
pn =31 = (1= 2p))"]

(b) If p, is very small and  is not too large, what is the corresponding value of p,?



