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1. Write clearly.

2. Show all your steps.

3. No credit will be given to wrong steps.

4. Do not do messy work.

5. Calculators and mobile phones are NOT allowed in this exam.

6. Turn off your mobile.



1. Show that if the state equation
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is controllable then the pair (Ags, Az;) is controllable.



2. A continuous linear time invariant dynamical system is described by
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(a) Show that the system is not controllable, and obtain the controllable Kalman
decomposition.
(b) Is the system stabilizable? Justify your answer.
(c) Is the system detectable? Justify your answer
(d) What is the system response at time t > t;, when u(t) # 0?7



3. Consider the continuous time state equation

1000 = 1
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Let u = pr — kz. Find the feedforward gain p and state feedback gain k so that the
resulting system has eigenvalues —2 and (—1 + j1) and will track asymptotically
any step reference input.



4. Design a full state estimator for the system described by
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Select the following eigenvalues {0.5 + 70.5,0.5 — j0.5} for the estimator.



5. Consider the continuous time system

x’(t):[g é]z(twr[ﬂu(t)

y@)=[1 0]z(@).
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} , (0 >0)and R = 1 to find the optimal state

Use LQR with Q = [O p

feedback gain K.
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