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PROBLEM:
Given a feedback filter defined via the recursion:

y[n] = %y[n — 11+ 6x[n] (DIFFERENCE EQUATION)
(a) Determine the system function H(z). What are its poles and zeros?
(b) When the input to the system is a short alternating signal:

x[n] = (=D" whenn=0,1,2,3
10 whenn <0andn > 4

determine the functional form for the output signal y[n]. Assume that the output signal y[n] is zero
for n < 0. This is called the at rest initial condition for the difference equation.
(Optional) Usethe filter( ) functionin MATLAB to check your answer.

(c) Write a formula for the input signal x[n] as the weighted sum of four shifted impulse signals.

(d) Explain how it is possible to use linearity to express the output as the sum of four terms, each of
which is a delayed version of the impulse response of the system. Recall that the impulse response of
a first-order feedback filter has the generic form: bg(a;)" for n > 0.
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(b) mAke A TABLE:
n| xn] | yml |
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(d) Fiwd +he iwxpu\eﬁ_ re.sFaw.e. —an'l.
éﬁﬂ,.[:s]_"‘iﬁ hinl= 6 (%) for nzo
Snce. xinl= Siwl- S(n-]+ &ln-2] = §1n-3]
we ek yinl= Riwl- Afn-il+ Rir-2] —ha-3}
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(d) Forthey exﬁma.km of “YsuPERPosiTioN"
Smece xnlz= S(n]-— Sw-1] + §fn-27] - L£in-37
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yin= 6(3) —6(%) = -2
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