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(d) Give conditions on X (jw) that allow z(t) to be reconstructed perfectly from x,(t).

(e) Assuming that the conditions in the previous part are satisfied, give an expression

for Hy(jw) in terms of H(jw) so that the overall output of the system is indeed
z(t).

(f) Find and sketch H(jw), and sketch H;(jw).

8. A linear half-wave rectifier is a memoryless system with transfer characteristic

Rlz(t)) = { z(t), =(t) >0,

0, otherwise.

(a) Let z(t) = cos(w,t). Find a Fourier series representation for y(t) = R[z(t)}.
(b) Sketch the Fourier transform of y(t).

(c) The half-wave rectifier is used to process the standard AM signal s(t)cos(w,t),

where 5(t) is a non-negative modulating signal. Show that R[s(t)cos(w.t)] =
s(t)R[cos(w.t)]. .

(d) Assuming that s(t) has bandwidth B, and that w, > 2B, show, by sketching the

magnitude of the spectrum of R[s(t) cos(w,t)], that the output of the rectifier has
a signal component proportional to s(t).

(e) Design a system that will recover s(t) from the rectifier output.



