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1. A control system is described in state-space representation, such that
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where x and u are the state and the input variables, respectively.

(a) Determine the poles of the system.

u(t),

Nov. 11, 1997

y be reproduced, stored in a retrieval system, or

(05pts)

(b) Determine the linear transformation that would put it into the diagonal or Jordan form. Express

the new state-space equation that describes the system. (20pts)
(c) Obtain the solution x(t) for ¢ > 0; when x(0) = [1 00 ]T, and u(t) = 0. (10pts)
2. Determine x(100) for the following discrete-time control systems, when x(0) = [ 11 ]T.
-1 0
(a) x(k+1) = 0 —1 x(k). (10pts)
@ -1
(b) x(k+1) = [ 0 -1 ]x(k). (15pts)
3. A time-varying control system is described by
. —et 0
x(t) = [ 0 —1-—cos(t) ] x(®),
where x is the state variable. Determine x(5), when x(0) = [ 10 20 ]T. (15pts)
4. The block diagram of a control system is given below.
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Obtain a state-space representation of the system without any block-diagram reduction. (25pts)
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