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li f The purpose of this work is to study the stabilization of nonlinear stoclins-
hngE o : ]
5 Lie systems by means of & dynamic controller.

sherms E “1: R P
i Denote by (€8, F, P} an usual probability space and by w a standard IR™ —valued

theory. ; A ;
' 1l|1|| 12[E T Rracess dhellned o |-|'|i|-‘.'1 Space,

Lt Conzider the multi-inputs stochastic differential system in R",

nodeles ‘o | ; N
, 1983 & = g+ i Slzs, 1) ds + 4 glz, ) oduw, il
1eans of wheta

s and L. g bs given in IR",

2. uw iz an R'-valued control law.

*alsa o INRIA Lorraioe, Projet Coogd, CESCOM, Technopole de Metz 2000, 4 Rue Mar-
caoni, FT070 METZ, France.




4. [ and g are Lipschite [unctionals mapping IR" = " (respectively
") into L™ {respectively IR™) such that
F0,0) =0 and g{i} =10,
— there exists a non—negative constant K such that for any x ¢ TR"

and u = IR",
|fle,u) + |glz)| < K1+ |x| + [ul).

The stachastic differential system (1) is said to be locally feedback stabilizable
in probability at the origin if there exist a neichbourhood 2 of the arigin in IR®
and o functional § mapping 0 into IR such that

1. 6(0) = 0.

2, For every = £ I3, the solution of the closed-loop system

i I
ry=z+ [ flz,,d(z,))ds + [ gz, edw, (2}
il i}

1 uniguely defined.
3. The equilibrivm solution z, = 0 of the closed-loop system [2) s

asymptotically stable in probability.

The concept of dyvnamic stabilization for deterministic nenlinear control systems
has been introduced by Sontag and Sussmann [1].

Then, one can extend this concepl io conlrol stochastic differential system as
follows,

The stochastie dilferential system (1) is 2aid to be losally dynamiz asymptoli-
-.".’L[|];-' atabilizable in Ell'ﬁl‘::ﬂ:ﬂity at the x'}!'i;_"rfln if the stochastie differential gyalen

45 Iy

0 e e,z o f glzs)
= J: / ds + [ sdw, (1)

- ] t ]
iz locuily feedback stabilizable in probability at the arigin.

The stechastie dilferential syslem (1] s said lo salisly a Dynamic stochastic
Lyapunay eondition al the origin if there exists a lunctional V mapping " = IRF
inter [ sieeh chat Vs continnons and pesitive definite on a neighbourhoad O of
Lhe origin m 8™ =< 137 15 smooth on D% {0} and such that for any {2, 25 € DY {0

ay 2 e o
such that —{x, 2} = 0 it follows that L¥(z,z) < 0 where L denotes the in
iz

linitesimal generator of the stochastic differential svstem (1),




Then, one can prove the following theorem which extends theorem 3 from Tsinias
[2] to the dynamic stabilization of stechastic systems.

Theovem 1) If Lhe stochastic differential system (1) satifies a Dynamic stochas-

tie Lyapunov condition at the origin, then it is locally asymptotically stabilizable

in probability at the ongin.

91 If the stochastic differential system (1) satisfies a Dynamic stochastic Lya-
F

i ; s : e .
puncy condition at the origin and Lhe equation (2, z) = 0 has a solution
= #fad, @01 = 0 which 15 conbinuous on a neight;ourl-_-rmr_l 5 of the origin in
IR™ and smooth on 4 {0}, then the stochastic differential system (1) is locally
feedhack stabilizable in probability at the origin by means of the contral law
= gix})

3) The stachastie differential system (1} is locally feadback stabilizable in prob-

ability 2t the orign by means of a locally smooth feedback law w = olx
* (=] w -
with () = 0, if and only if (1) satisfies a Dynamic stochastic Lyapunov
condition at the oririn with ¥ smooth in a neichhourhaod of the arigin il
PR
(]

i
I this case, the stochastic differential system (1) is locally dynamic asymptobi
cally stabilizable in probability at the arigin by means of a conl inucus feedback

5

w v = rlz,z) which is smooth for any (z,z) # 0 in a neighbourhood of the
origin in IE" = IRF,
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