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1. (25%) Consider the quadratic performance index L(x,u):%(x—2+%j
a

with the equality constraint f(x,u)=x+mu—-c=0. Find the optimal
performance index value L .

2. (25%) Consider the linear system x(t) = A(t)x(t)+B(t)u(t), x(0) given,
and the cost function J =%XT(T)S(T)X(T)+%L:[XTQ('[)X+UTR(t)u]dt

where weighting matrices S and Q are symmetric and semi-positive definite,

X A -BR7B' || X
and R is symmetric and positive definite. Show | . |=
A -Q —A A

which is called the Hamiltonian system of considered optimization problem

with Lagrange multiplier A.



3. (25%) Consider the linear time-invariant system and the cost function

X(t) = Fx(t) + Gu(t), X(0) given,

Ll ot 2 T 2
1=2fe {[x O] +[u" ORI ] }dt
where Q and R are constant positive matrices. Find a related linear system
and cost function where the integrand in the cost function does not

specifically depend on the time t.

4. (25%) Let the systembe % =x,, X,=u with

j=1
2
Find the optimal control law u”.

T (2% + % +2%,X, + U’ +2(X, + X, )u)dt.



