2. Bhat K., Koivo H. Modal characterizations of controllability and observability
for time-delay systems // IEEE Trans. Automat. Contr, 1976. Vol. 21. No. 2.
P. 292-293.

STABILIZATION OF NONLINEAR CONTROL-AFFINE
SYSTEMS WITH OSCILLATING INPUTS

A. Zuyev

Max Planck Institute for Dynamics of Complex Technical Systems
Sandtorstrafie 1, 39106 Magdeburg, Germany
Institute of Applied Mathematics and Mechanics

National Academy of Sciences of Ukraine, G. Batiuka 19, 84116 Sloviansk, Ukraine
zuyev@mpi-magdeburg.mpg.de, zuyev@nas.gov.ua

This talk is devoted to the stabilization problem for nonlinear control-
affine systems of the form

&= fo(z) + Zujfj(x), (1)

where the vector fields fy, fi,..., fi, are assumed to be smooth in the
domain D C R", 0 € D, fy(0) = 0, and the dimension of the state vector
v = (x1,29,...,2,)7 is strictly less than the dimension of the control

u = (uy, Uy, ..., )T

We assume that system (1) is small-time locally controllable (STLC)
at © = 0. Under this kind of controllability assumptions (more pre-
cisely, if x = 0 is locally continuously reachable in small time with
small control and (1) satisfies the strong jet accessibility rank condi-
tion (z,u) = (0,0)), it was shown in [1] that system (1) is locally
smoothly stabilizable in small time by a periodic time-varying feedback
law u = h(z,t), provided that n ¢ {2,3}. However, the question how to
construct the above controllers remains open in general case. In this pre-
sentation, we propose a control design scheme that allows constructing
the stabilizing feedback laws u = h(x,t), provided that the controllabil-
ity rank condition is satisfied with the iterated Lie brackets up to some
fixed order. Our approach extends the idea of [2] for the class of con-
trol systems with fy £ 0. These results are applied for the stabilization
of nonholonomic systems and underactuated mechanical systems with
drift.
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ITIyctb X C R"™ — orkpbITOE MHOXKECTBO, & € X, a pyHKIiusd f: X —>
R HernpepbiBHA B TOYKE .
Bynem roBoputh, 9T0 B TOUKe X y (DYHKIWMU f CyIIeCTByeT BEepXHHU
KO9K30CTED, €CJIM MMEET MECTO PAa3JIOZKEHIe
flz+A)= f(x)+ min max [a+ (v,A)] + 0,(A),
CeE(z) [a,v]eC
riie F(x) — cemeficTBO BbITYyKJIbIX KOMIAaKToB B R a 0,(A) yiosierso-
psieT yCJIOBUIO
. 0z(aA
hmM =0 VAeR" (1)
al0 (07
MuozkectBo F(x) HasbBaeTcst BePXHUM KO3IK30cTepoM (yHKIWN [ B
TOYKE .
Bynem roBoputh, 9To B TOUKe T y QYHKIUH f CYIMIECTBYET HUKHUI
KO9K30CTED, €CJIM NMEET MECTO Pa3JIOZKeHHe
flz+A) = f(x)+ max min [b+ (v,A)] + 0.(A),
CeE(x) [bw]eC
riie E(x) — cemeficTBO BBITyKJIbIX KOMIakToB B R a 0,(A) yiosierso-
pstet (1).
MuozxkectBo E(x) HasbiBaeTcsi HIZKHUM KOIK30cTepoM (DyHKImN f B
TOYKE .
[Tonsitie Ko3K30CTEpa OBLIO BBeeHO B [1|. YesoBust skcTpemyma 6e3
OrpaHUYeHril B TEPMUHAX 9THX 0OBEKTOB ObLIN OMUCAHBI B [2—4].
B nokmasie 06CyKIAIOTCA YCIOBUS SKCTPEMYyMa ¢ OIPAHMYICHUSIME B
TepMIHAX KOIK30CTEPOB.
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