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Abstract: The aim of this paper is to study the uniform asymptotic stability in
probability when a nonlinear stochastic differential equation does not have a trivial
solution. For nontrivial solutions of a nonlinear stochastic differential equation, the
problem of uniform asymptotic stability in probability is reformulated for a ball of
radius R > 0. Based on this new formulation, a theorem for the uniform asymptotic
stability in probability for this ball is proposed by using a Lyapunov approach.
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1 Introduction

In this paper, we discuss a new concept of uniform asymptotic stability in probability
for stochastic systems which are described by stochastic differential equations (SDEs)
driven by multiplicative noises. These systems differ from ordinary differential equations
(ODEs) modeling deterministic processes. Unlike an ODE, a SDE contains two terms:
the drift for the evolution of time and the diffusion for the action of the Brownian motion.
These systems correspond to Itô processes, and the noises that affect them are Brownian
motions, also called the Wiener processes. This kind of equations is extensively studied
in [8, 16, 17] and references therein.

Numerous phenomena are described by this class of models when a deterministic de-
scription is not satisfactory: in finance (financial mathematics and stock prices), biology
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