System and Control Theory - Exercitation - November 2nd, 2015
Some of the proposed problems could be unsolvable. If so, explain why.

1. Consider in R3 the subspace of all vectors such that
xr1 + 29 + I3 = 0
Determine a basis of this subspace and the basis of the orthogonal subspace.

2. Consider the system @(t) = Ax(t) with matrix

- 1 0
A= 0o -1 1
-8 0 -1

Determine the set of all real values, a > 0 and [ > 0, for which the system is asymptotically
stable.

3. Consider the system @(t) = Az (t) with matrix
-1 =2
=l

Determine the set of all real values of « for which the system has periodic (including constant)
solutions.

4. Consider a pair of matrices (A, B) of the form

T x 0 0 0
x x x 0 :

A= x T x 0 B = 0
x T T x 0
T T T T x

where z # 0, x is any number (Hessemberg form). Prove that this system is always reachable.

5. Consider the Markov chain whose equation is z(k + 1) = Az (k) where

B 0
(1-28) gl
0 (1—=7)

A:

N

The asymptotic distribution is zo = [§ 4 1]T. Determine 8 and 7.

6. Given a discrete—time system
x(k+1) = Az(k) + Bu(k), y(k)=Cxz(k)

the impulse is the sequence 1, 0, 0, 0,... (u(0) =1, u(k) =0, k > 1). Assuming z(0) = 0,
write the expression of the impulse response y(k).



