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1. (25%) Minimize the performance index

1
] = j (x2(t) + u?(t))dt
0

with boundary conditions x(0) = 1; x(1) =0
subject to the condition (plant equation)

x(t) = —x(t) + u(t)



2. (25%) Find the optimal closed-loop system of the plant

x=[0 O]x+ [}]u

with the performance index | = fooo(xl2 + u?)dt

3. (25%) Find the optimum of

2
] =J (%2(t) — 2tx(t))dt
0

that satisfy the boundary (initial and final) conditions x(0) = 1; x(2) =5

4. (25%) Determine the optimal feedback gain matrix K, such that the

following performance index is minimized.

1 ,oo 2 0
J =5k &rex+2udde; Q=0 |

u 1 X2 | X1

A




