4F3: Optimal and Predictive Control Numerical Answers (2015)
E. N. Hartley

1. (a) V(0) =0, V(z) > 0 for = # 0, Ju = k(x) such that V(Azx + Bu) < V(z).

V(z}) < J(27,1)
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(@)(0) llyllz < [Gllscllwll2, [lyll2 = \/f y(t) dt (energy in signal)

(ii) ||G]loo = sup,, 7(G(jw)) (largest magmtude of the gain of the system over all frequencies)
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¢) Use interval bisection.
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) [ ] [ } = not full rank so not observable.

@O (I -—a)z+ay) < (1—a)f(z)+ af(y), for a € ]0,1]
[or equlvalently, flox + By) < af (@) +Bf(y), a 20,820, a+p=1],
ii) Two points in a shape connected by straight line exiting shape.
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(iii) Local = global minimum. Efficient solution.
(

b) (i) Xz > 0, [SQT ]S%} > 0.

111) T Xga: 134.

¢) DLQR = apply whole input sequence, MPC = receding horizon: recompute sequence at
each time step.
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