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1. (25%) Consider the consistent system Ax=Db which many solutions, where

AeR™, n<m, and AA" is nonsingular. Find the minimum norm

solution X such that ||X||2 1s minimized. (Note that you have to check the

Hessian.)
2. (25%) Consider the parallel RL circuit indicated in Figure 1 with R=1Q

and L=1H. Let the state variable be x(t)=i_(t) and the control current
input be u(t)=i() . Find u'(t) to minimize the cost function
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Figure 1

3. Consider the system X =X,, X, =U with the performance index

J= %jg"(xf + 2XC + 2XX, + U7+ 2(x, + X, )u)dt.
(a) (15%) Find the optimal control law (7).
(b) (10%) Compute the optimal cost J* for x,(0)=-1, x,(0)=-2.

4. (25%) Consider the discrete-time control system

x(k +1) =0.25x(k) +u(k), x(0)=4

with the performance index: J :%Z[sz(k)+u2(k)] . Determine the

k=0

optimal control u”(k) and the optimal cost J .



