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306 Conditions for optimality

Table 6-1 Summary of Problems and of

—Problem

=

System Cost Time Target set Hamiltonian
1 X, fixed end point
, L=Lxu,K=0 Si  kefold in R.
{) free gi(x) =0 i=12...,n—k
3 t = f(x, v) L = L(x, u), K = K(x) R. free end point H = Hix, p, )
= L(x, u) + (p, f(x,u))
4 L =1L(xu),K=0 x; fixed end point
1) fixed
8y k-fold in R,
5 | L WG 2R WO =0 i=1,2...,n—k
8 X fixed end point
L =Lx,ut),K=0
7 gt moving point
1, free
5 8 (k + 1)-fold in R, X (T, T3)
gix, ) =0 i=1,2 ...,n—k ‘
_ L = L(x, u, ), H=H(xpul
—| t=imud K = K(x 0 = Lix u, ) + (@ (x, 6, 0)
9 R. free end point
10 I, fixed end point
L=L{xut) K=0
11 8, k-fold in R.
1y fixed gfx) = 0 o LB 0y n—k }
‘ L= L(x,ut)
12 | 1 K = K’(") R. free end point
o A B C D E

Theorem 5-6P The Minimum Principle for Special Problem 2 Let u™(t)

be an admissible control which transfers (Xo, to) to S = Sy X (T, T).

Let

x*(1) be the trajectory [of Eq. (5-388)] corresponding to u*(t), originating at
In order that u*(t) be optimal (for special problem
9), it is necessary that there exist a nonnegalive constant pe (that is, p§ = 0)
and a function p*(t) such that:

a. p*(t) and x*(1) are a solution of the canonical system

(X, to), and meeting S at t;.

x*(1)

p*(t)

oH * * * *
— 9 &0, p*(0), uH(0), 3]

satisfying the boundary conditions

X*(to) = Xy

%I X*(), p*(1), u*(®), pi)

X*(tl) E }Sl

(5-494)

(5-495)

(5-496)
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the Corresponding Necessary Conditions

= Necessary conditions- — —_
1) (2) (3) (4) ~ Theorem
i No condition on p*({) 5-5
|
p*(ty) normal to 8, st x*(t:)
& 56
HH = HG] =0 Pt = ..Z & o2 |
H* = H(x* p* u®) - _ =
aH = min H(x* p* u) K 5-6
1 - — 3 d | n=b
op - pry = o L'(m Aot
— aH or |
ax o | H(z* p*, u*) < H(z* p*, v) — B o T
Igealiyin: No condition on p*(t;) 5-10
H*[t] = H*[t)] = const ‘
=i .
" L ag, 3K | A-10
pHH) = :’_.I @ ax ey T gx lesan 5-11
. 1 - |
- v AH
Hep) = = ;Ldr ‘ -
H*t,] =0
No condition on p*({,) ==
m—_ dg| \ _ méd ‘
e = (ot ) = [ o L )
g 5-8
Hell = (pre, 5[ |
L, ===
. . w[aH | | K| '
! e = el = [E LT e \.] & : v g 9K | &
HE = HEC B0 o K P = Y oa ikt o -0
. = min H(x*,p* u, 0 thlIZﬂ.ELl—im
lo e |
aH or
L ? atK
L e He, gt o, 0 < HG 9t w0 | HU0 = B - ["—H o ]df oK 11
for alluin 22 afi A W) = Lol b
aK Pl ax m 50
T p——y
al 1w
I Na condition on p*(t,) ‘ 510
‘ p*(ty) normal to Sy at x*(ty)
n—k
. X o v g, 510
AR = il = ..2. T e ‘
|
.y = 3K 5-10
[ | J \ o) = ax ¥t | 5-11
F G u T 1 T
where the Hamiltonian function H(x, p, u, po) 1s given by
H(x, p, u, po) = poL(x, u) + (p, f(x, u)) (5-497)

b. The function H[x*(t), p* (1), u, py] has an absolute minimum as a function

of u over @ at u = u*(t) for tin [to, ti]; that %8,

min Hix*(0), p*(), u, pi] = Hx*(®), p*(), u*(0), ]

uéeEQ

(5-498)

¢. The function H[x*(t), p*(t), u*(t), pyl is zero for ¢ in [t, t1]; that is,

Hx*(t), p*(1), u*(t), pg] = 0t € [to, 1] (5-499)

If S, is a smooth k-fold in R, then the vector p*(t,) 1s transversal (normal)
to Sy at x*(1)) (see Sec. 3-13); if S1 = Rn, then p*(t1) 1s the zero vector;
that 1s, p*(t1) = 0.
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