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Optimal control of a class of deterministic switched systems
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Abstract: A class of deterministic switched control problems with end-point constraint in finite horizon is addressed.
An end-point constraint makes the value-functions being not differentiable everywhere or even discontinuous. As a result,
the former conclusion that the value-functions for infinite horizon are the unique viscosity solutions to a Bensoussan-Lions
type quasi-variational inequality(QVI) is no longer valid. We extend the viscosity solutions to the lower semi-continuous
case by using the dynamic programming and the viability theory.
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y(s) = f(s,y(s),uls), a(s)), s € [0, T,
y(0) = o, (1)
(

y(T) €

Hrp: y(s) € REARGMELLIRE, u(s) € R™H
RGEMIEEES], a(s) € A = (>\1,)\27'- ,Az)?'ﬂ
Dyl A € RFEDMEA, ¢ = 1,2, 1 <
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1) Dom(p) = {zg € R" | p(x,) # +o0}, HKA
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2) epi(p) = (z,A) € XxR | p(z)
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{v € Toe (o) | lim inf d(o, ;:”0) =0},

FEREN TR Ep : R® — R, HLLFER
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epi(Dyp(20)) = Tepi (o, ¢(20)), 2o € Dom(p).
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FEAE T Hh, ho > 0, 15
|f(t, z,u,d) — f(t, &, u,d)]|
|f(t 2, u,d)] < ho(1 + [z]),
[1(t,x,u,d) — I(t, &, u,d)| <
1(t, 2, u, d)| < ho(1 4 [z]).

v = f(t,x,u,d),s >

< hlx — 2,

hlx — z|,

2) {(v,s) € R* xR :
Itz u,d),u € 2} RIMES.

3) X E M,z € AAFAEFEh, > 0, ff
flg(z) —9(2)| < |z — 2.
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1) pe€ d_p(xy);

2) V€ € R", < p, & >< Dyp(w0)(€);

3) (p, —1) € [Tepice) (o, P(0))] .

Horp [T ()] BR A 2 R T KAE A i A HE, 3
H

Nk(r) ={q € R" :< ¢,p><0,p € Tk(z)}.
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1) Vo € K, p(z) € Tk(x);

2) Vo e K, p(z) € co(Tk(x));

3) Ve € K,Vp € Nig(z),< p,p(z) >< 0.
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1) Y(t,x) € Dom(V?),t < T, Hili /L Rya(t, )
<0,
inf DVt z)(1, f(t,x,u,d)) +
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I(t,z,u,d) <O0. (5)
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—pi + H(t, 2, —p,) > 0. (8)
WE B 45 ()R, AT & 24 E(t,z) €
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Eﬂxﬂ"ff%?(phpx, _1) € [Tcpi(vd)(ta €, Vd(t7 l’))],ﬁ
—pe + H(t,z, —p,) > 0. 9)
FH 5 B 1] 0 A (2) Ji o
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< (ptapwa_l)v (_17 —f(t,$,U, O‘)al(tvxvuﬂ C)) >< 0
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{(-=1, = f(t,z,u, ), l(t,u,z,c) : u € 2} C
@(Tcpi(vd)(t,l',Z)),

P EH 9 | BE2 (R 54N i R ] 0 DA R A F 06 R A
{(_L —f(t,x,u,a)),l(t,u,x,a) ue Q} C

lim inf @(Tepi(vd) (t, x, Z)) C

(t,2,2)—(t,z,2)

Tepi(Vd) (t, Z, Z).
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