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4 Mayer Cost Functional N

Our original problem has an

integral cost function

Ju(),z() = [ fo(z(t), u(t))dt

0

Now generalize to include a

\ function of the terminal state /
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4 (Mayer - type)

0

~

A real-valued cost functional

Ju(),z() = [ folz(t), u(t))dt

+ g(x(t1)

This change in the problem

statement will result in changes

to the Minimum Principle. To
\_ b /
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~

justify these modifications our
approach is to transform the
new problem (with a Bolza cost
functional) to the original form
(with a Lagrange cost
functional). To carry this our

we will augment the state and

\ control vectors.
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/ Let

~ €T ~ u
€r — and u =

wn—l—l um—l—l

The new state satisfies the

differential equation

Ln+t1l — Um+1

\ and the 1nitial condition

/
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4 N

Z,11(0) = 0. Note that

th
iin+1(t1) —_ / ﬁm+1(t) dt
0

The new control 1s unrestricted

so we have

~

2 =Q X [—o0, 0]

We also impose the additional

\_ /




AOE 5244 - E.M. Cliff

-

-

end-condition
0},1(F) = &ni1 — g(x) = 0

With this construction the

cost-functional for the new
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4 problem can be written as
J(a(-), 2(-)) =
[ 1o tt), u(t) + (1) @

fo(Z(t),a(t))

~
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4 N

Analyze the Transformed Problem

The transformed problem has

n + 1 state variables and hence

n 4+ 1 adjoint variables. The

variational Hamiltonian can be

\_ /
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-

written as

It’s clear that the adjoint
differential equations for the
first n components of A are

unaltered. The final adjoint
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4 equation 1s O

Ant1(t) =0

while the optimality equation is
OH

= = 0 = (S\n—|—1 + )\O)
8'u'm,—l—l

Hence, the new adjoint variable

~

An11(t) is constant and equal to

T Y,

10
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The final transversality

condition includes an additional

term

Hq+1
1

Since this is the only

end-condition that depends on

~

/
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-~

the state-variable x,; we find

that

~

Ant1(t1) = pgs1

and hence pg41 = 5\n+1 = —Ao.

Thus, the additional term in the

final transversality condition

~

/

12
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-

adds the term

Ao (Vg) .

In summary, the terminal
transversality condition we had
earlier is replaced with
Condition (c)’:

There exists scalars

13
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-~

i, v=1,...,q such that:

A(t1) = AoVg(z) +

p1 VO (x)

oo bg VOgy(x)

~
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