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PROBLEM:

Suppose that S is a linear, time-invariant system whose exact form is unknown. It needs to be tested by
running some inputs into the system, and then observing the output signals. Suppose that the following
input/output pairs are the result of the tests:

x[n] =46[n] —8§[n—1] — y[n] =46[n]—45[n—1]+ 25[n— 3]
X[n] = cos(zn/2) — y[n] =2 cos(zn/2 — 7 /4)

(a) Make a plot of the signal: y[n] = §[n] — §[n — 1] + 26[n — 3].
(b) Use linearity and time-invariance to find the output of the system when the input is

X[n] = 78[n] — 78[n — 2]
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zln] = 6[n] - é[n—1] — y[n] = é[n] - 6[n — 1] + 26]n — 3]
z[n] = cos(mn/2) — y[n] =2 cos(mn/2 — n/4)

(a) Make a plot of the signal: y[n] = é[n) - 6[n — 1] + 26[n - 3].
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(b) Use linearity and time-invariance to find the output of the system when the input is
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z|n] = 78[n] — 76[n — 2]
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need to express x| in terms of known siﬁnals
Let  xin)= &) - §n-1)

TTha s LR TEe2] = Tl + T nei)

Because X, Ta~i] = S{n_,']_. Ew-27].

Now, LTT system =
Ze | ———s 7601 = T&In-1] + 14 4m-3)
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kW] ———s 7&IW] = 78in-2] +14 §mn-3) + 14 {mn-4]
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