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PROBLEM:
Consider the following cascade system:

LTI LTI
&» System #1 wind > System #2 _>y[n]
Hi(2) Ha(2)

where
Hi(2 =2+42z% and Hy(2) =1+3z1

(a) Determine the system function H (z) of the overall system. Express your answer as a polynomial in
z L
(b) Determine and plot the impulse response h[n] of the overall system.
h[n]

>Y

(c) Return to your result in part (a). Express H (z) as the product of a constant and three first-order factors
each written in the form (1 — az™1). From this, determine the zeros and poles of H (z) and plot them
in the z-plane plot below.
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(d) If the input is x[n] = Ael?el®" for —oo < n < oo, for what values of — < &g < 7 will the output
be y[n] =0 for —oo < n < o0?
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Consider the following cascade system:

LTI LTI
2([n] System #1 win] »| System #2 ___..y[n]
H1(z) HQ{Z)

where

Hi(z) =2+2z"% and Hy(z)=1+ 327"

(a) Determine the system function H(z) of the overall system. Express your answer as a polyno-

mial in z7 L.

M2y = B2 @) = (2+227H) (1 ti2!)
= a+2 2z +273
(b) Determine and plot the impulse response h[n] of the overall system.
hiny= 2 STv] + B Tn-1] ol
+2 Sth-2T7 + S n-38 J 1 \

(c) Return to your result in part (a). Express H(z) as the product of a constant and three first-

order factors each written in the form (1 — az™!). From this, determine the zeros and poles
of H(z) and plot them in the z-plane plot below.
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(d) If the input is z[n] = Ae/®eI“™ for —0o0 < n < oo, for what values of —7 < &g < 7 will the
output be y[n] =0 for —oo < n < 007
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