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Problem 1

Signals g, (r) = 10rect (10%) and g(1) = 8(¢) are applied at the inputs of the ideal low-pass
filters H{w) = rect (w/40,0007) and Hy(w) = rect (@/20,000r) (Fig, P3.4-1), The outputs
yi(f) and y,(r) of these filters are multiplied 1o obtain the signal y(t) = y, (f) ya(t).

(a) Sketch G (w) and G, (w).

(b) Sketch H,(w) and H;(w).

(c) Sketch Y; (@) and ¥3(w).

(d) Find the bandwidths of y,(), y(t), and y(r).

y(1)=y, (1)y,(1)

Figure P3.4-1 .

Problem 2
Determine the maxinuum bandwidth of a signal that can be transmitted through the low-pass RC
filterin Fig. 3.27a with R = 1000and C = 1071, overthis bandwidth,the amplitude response
(gain) variation s to be within 5% and the time delay variation s to be within 2%.



Problem3

EvaWpLE 3,23 Figure 3,42 showsarandom binary pulse trin g ), The ulse widthis T;/2, and one binary
digtis ransmittedevery Ty seconds. A binary i wansmitted by the posive pulse, and a hinary
Ois transmitted by the negative pulse. The two symbols are equally likely and occur randomlly
We shall determine the autocorrelation function, the PSD), and the essential bandswiddh ofths
signal.
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