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Nonlinear Optimal Control

Problem

We have a dynamic model
z(t) = f(x(t), u(t))
where f : R" X R™ — R" is
\ smooth. y
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T The (piecewise continuous)

control function

u(+) : [0, T] — Q C R™

An initial condition

x(0) = x, € R" is specified.

A target set ©' C R®

Ql = {z € R"|0}(z)=0,i = 1,...,

J
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/ A real-valued cost functional

0

~

Vul)z() = [ fol@(t), u(t))dt
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A Minimum Principle

Preliminaries

Define the augmented adjoint

vector

A= (Aoa )‘17

s An)

Define the augmented rhs

~

/
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4 function O
]E(ZE,’UJ) = (fovfla'”afn)

Define the variational

Hamziltonian

H(S‘amau) <5‘9f($7u) >

E?:O)\ifi (ZB, u)
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A Minimum Principle

Theorem: Pontryagin Minimum
Principle If the pair *(:), u*(:)
are an optimal state—control pair
for our problem, then there exists

a real number \,, and a

\Vector—valued function /
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/)\() : [0, t1] — R™, such that: h

a) Ao>0

b) A(t) = —22°

c)  A(t1) L Oz

d) H(Ag, A(t), z*(t),u) >
H()\Oa )‘(t)a 2'3*(75)7 U*(t)) =0
for all v € (2

\_
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4 Transversality Condition O

Condition (c) : There exists

scalars u;, 2 =1,...,q such

that:

)\(tl) — M1 VHl(w) e oo g Veq(il?)'

\_ /




