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1.

Consider the system & = Az, y = Cz with ¢ € R? and y € R. Suppose that the matrix
A is partially specified as
A= @ -2
i1 o0

Assume that the last component of each eigenvector of A is 1.

~{a) Find the matrix A and the initial state z(0) which gives an output response

2o\ '

y(t) =4de™  whem C=[-1 1].

[10 marks]
(b) Find the cutput matrix C for which the output response is

y(t)=4e™*  when z{0) = [fg} :

[10 marks]
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2. Find examples of two systems = 4;z and 2 = Ay, € R?, such that

(@) eig(Ar) = eig(4a).

o
o (b) The system & = A;z has a solution 2(t) whose magnitude [[z(t)|| = T3 (t) + z3(¢)
B is unbounded as t — 0.

" (¢) All solutions of the system & = Az are bounded.

Justify your answer. [15 marks]
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