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1. The block diagram of a control system is given in the follbwing figure. Obtain a state-space representation

of the system without any block-diagram reduction. (25pts)
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2. A continuous-time control system is described by

x0=| 39 g | X

where x is the state vector. Determine its discrete-time state space representation, when 7' = 0.5 second.

( - (25pts)

3. A discrete-time linear control system is described by

N A P F

yk)=[ -1 2 ]x(k)+[0 5]u(k).
Determine whether or not the state [4 —4 ]T can be achieved from the initial state [ -2 2 ]T by

selecting the control input u(k) = [ui(k) wua(k) ]T. If such a selection is possible, then determine the
control sequence. (25pts)

4. A discrete-time linear control system is described by

st =[5 03 Jx+ 5 9 e

y(k)=[i 0]x(k)+[0 1]uk).

Design a state-feedback controller, such that the closed-loop poles are at 0.1 and 0.8. (25pts)
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