EECS20n, Quiz 2, 03/08/04, Solution

1. 5 points For each of the following definitions of a functigh: R — R, determine whether
it is linear (L) or non-linear (N).
@ Ve, f(@)=0—[L]
(b) Vo, f(z)=1—[NL]
() Va = (z1, 22, 23), f(x)=x1+ 229 —
(d) Vz = (x1,29,23), f(xr)=x1+x2+1 —
(€) Vo = (z1,22,73), f(x)=a?—[NL]

2. Consider the three-dimensional SISO system whasg c, d] representation is

00 0 1
A=|l100/|, b=1]0], cT:[123}, d=1
01 0 0

(a) 5 points CalculateA™, n > 0.

A" =0,n> 3.

o O O
o o O

0
A=1, Alisgiven, A2=]0
1

(b) 5 points Find the zero-state impulse respoige), n > 0.
Substitution ink(0) = d, h(n) = ¢/ A"~'b,n > 1 gives
[7(0) =1, h(1) =1, h(2) =2, h(3) = 3, h(n) = 0,n > 4|




