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(25%) Show that the maximum value of x* +y*+2z* onthesurface x°y*z* =(r*/3)%is

re.

0 1 0
(25%) Let the plant x(t) = Ax(t) + Bu(t) where AZ{O } and B:L] The

© 10
performanceindex isgiven by J = % J [XT()Qx(t) +u" (HRu(t) [dt where Q= {O J
0

and R=[1]. Determine the optimal state feedback control u(t) = -K(t)x(t) .

(25%) Consider the following system

sty =] Olxmy+| Hum + Clvey, BV @) =8t -1)
|11 0 1" -
y(t) =[1 1] x(t) + axt), E{a(t)& (1)} = O(t-7)
where v(t) and «(t) are independent white noises with zero mean. Suppose that the
estimator gain matrix K,=[8 -14]". Calculate the steady-state covariance matrix of

the estimation error.



4. (25%) Consider adiscrete-time control system defined by
x(k +1) = x(k) +u(k), x(0)=1.

Determine the optimal control u(k) = —Kx(k) for the performance index:
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