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1. (25%) Determine the optimal feedback gain matrix K, such that the

following performance index is minimized.

1 oo 2 0
]=5f0 (XTQx+2u2)dt;Q=[O ol

u 1 A2 1 X1
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2. (25%) Consider the system (with scalar u and x)
X=u x(t,) given
and with performance index V(x(ty),u(-),ty) = ftz(u2 + x2)dt + x?(T).

Find the optimal control law u’.

3. (25%) Consider the plant
. -1 0 1
x—[l 0]x+ [O]u
with the performance index | = fooo(xl2 + u?)dt

Test whether an asymptotically stable optimal solution exits for this control

problem.

4. (25%) Consider the plant

X=x+v, y=x+w
with E[v(t)v(t)] = E[w(t)w(r)] = §(t — ) and v and w independent.
Suppose that at time zero, x(0) is known to be zero. Design an optimal

estimator.



