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1. A control system is described by

xm:[‘i _g]x(t)-f-[(l) g]u(t),

where x and u are the input and the state variables, respectively. Determine the control u that would
transfer the states from x(0_) = [ 00 ]T to x(04) = [ 4 -1 ]T. (20pts)

2. A control system is realized in a state-space form, such that

-1 2 4 01
x(t) = 6 0 -1 ] xt)+ |1 0 ] u(t),
3 2 0 01

yit)y=[1 1 0 ]x(t)+[ 2 1 ]u(?),

where u, x, and y are the input, the state, and the output variables, respectively. Determine whether or
not this realization is minimal. (25pts)

‘ 3. A control system is described by
= | 75 5 x0+ [ 9],
yt)=[ 1 =1t) t]x().

(a2) Determine whether or not x(0) can be obtained from y(t) for 0 < ¢t < 1. (25pts)
(b) Determine whether or not x(1) =[0 0 ]T can be reached from x(0) = [1 -1 ]T. (05pts)

4. A linear control system is described by
x(t) = Ax(t) + Bu(t),
y(t) = Cx(t) + Du(t),

where x, u, and y are the input, the state, and the output variables, respectively. The exponential

function of At is given by
et 2tet 0
eft=1| 0 et 0
te7t (2 —3t)e t et

Determine the Lyapunov function L(x) for the autonomous system, such that

-1 0 O
=x 0 -1 0| x.

. 0 0 -1

(25pts)
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