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1. Consider the system defined by

-1 0 1 0
x=1 -2 0 [x+|0u
0O 0 -3
y=[1 1 o)
Transform the system equations into
a) (10%) controllable canonical form.

1
b) (10%) observable canonical form.
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2. Consider the system defined by

_ 0 1 0
X = X+| |u
-2 -3 1
where u(t) is the unit-step function occurring at t = 0, or u(t)= 1(t).

a) (10%) Find the state-transition matrix, ®(t).
b) (10%) Find the time response, X(t).
c) (10%) Simplify the x(t), if the initial state is zero.

3. Consider the following system

SN

y=[4 -3k

a) (10%) Is it controllable? Please justify your answer.

b) (10%) Is it observable? Please justify your answer.

c) (30%) Design a full-state feedback law and an observer by placing the closed-loop
system poles at s,, =—1+ jand the observer polesat s, , =-12.



