EECS20n, Quiz 3 Solution, 3/5/03

A single-input single-output system hasthe [A4, b, ¢, d] representation given by

01 0 1
A=|0 01|, b=]0], '=[100], d=0.
0 0 0 0

1. Cdculate A™,n > 0, by carrying out the matrix multiplications.

1 00 010 00 1
A=1010|,A=]00 1],4%2=]0 0 0], A"=
00 1 000 00 0
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2. Recall that the impulse response is given by h : Naturalsy — Reals, in which h(0) =
d,h(n) = ¢ A"~1b,n > 1. Find the impulse response for the system given above.

By substituting for A™ we get:

h(0) = 0, k(1) = 1,h(n) = 0,n > 2.

3. For theinput = : Naturalsy — Reals givenby z(1) = 1 and z(n) = 0,n # 1, find the

zero-state response y : Naturalsy — Reals.
We have

Vn >0,y(n) = Z h(n — k)x(k)

1, n=2
= hn=1)= { 0, otherwise



