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Optimal control of multi-stage systems over finite horizon

Minimum energy control for linear LTI systems with fix final state

u? =argmin
1

2

N-1X

k=0

u>
k Rkuk, s.t.

xk+1 = Axk +Buk,

x0 = x0, xN = rN.

u?
k = R-1B>(A>)N-k-1G-1

0,N(rN -ANx0).
where

G0,N =
N-1X

i=0

AN-i-1BR-1B>(A>)N-i-1

=
⇥
B AB · · · AN-1B

⇤
| {z }

UN

2

64

R-1 0
. . .

0 R-1

3

75
⇥
B AB · · · AN-1B

⇤>

if |R| 6= 0, solution exists (G0,N is invertible) if system is reachable (UN is full rank)
N > n (recall Cayley-Hamilton theorem)

This is an open-loop control (depends only on rN and x0)
If system deviates, there is no way to notice the deviation and respond to it.

This is not a robust controller. 2 / 1
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