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Abstract

Nonholonomic systems are mechanical systems with constraints on their velocity that are not derivable from position
constraints [1]. Many control systems such as cars, underwater vehicles, snake robots, and space robots are included in a
class of nonholonomic systems. Hence, control problems of nonholonomic systems are important for the basic
development of control engineering. However, controlling nonholonomic systems are difficult because many of them
have no continuous state-feedback stabilizer [2]. Therefore, discontinuous state-feedback laws [3] or time varying state-
feedback laws [4] are considered, while the designs of them are generally complicated.

Recently, the effective use of stabilization by noise is proposed for deriving a simple approach to design stabilizers
for nonholonomic systems [5]. This strategy provides state-feedback laws with Gaussian white noises such that the states
of the target system converges to the origin with probability one. Because disturbance terms exist, the resulting stochastic
systems are represented by stochastic differential equations. The stability of the systems are analyzed via stochastic
Lyapunov theory. The characteristic feature of the analysis is to deal with the systems like time-independent systems,
while they are, in fact, time-varying.

Using the above strategy of stabilization by noise, we tried to stabilize a chained system by state-feedback laws with
a one-dimensional Wiener process [6]. This provides stochastic control laws simpler than ones in [5] and [7]. While we
designed a non-smooth stochastic Lyapunov function (SLF) for ensuring the stabilization, the proof is under construction
due to the lacks of ensuring global solutions to the stochastic differential equation and analyzing the behavior of the states
in the region that the SLF is non-smooth. In this paper, we show the existence of a global solution to the closed-loop
system.
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