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Abstract:

Stochastic differential equations (SDEs) with piecewise continuous

arguments (PCAs) arise in an attempt to extend the theory of
functional differential equations (FDEs) with continuous arguments
to differential equations with discontinuous arguments. These
equations are widely applied in control theory and neural networks.
In this talk, we consider the ergodicity of both SDEs with PCAs and
the numerical solutions generated by the backward Euler-Maruyama
(BEM) method. Since the solutions of SDEs with PCAs are not
Markov, we consider the solutions of SDEs with PCAs at integer
times, which are proved to be a Markov chain. Also obtained are the
existence and uniqueness of the invariant measure for this Markov
chain under suitable conditions, which means the ergodicity of this
Markov chain. Moreover, the existence and uniqueness of the
numerical invariant measure of the BEM method for SDEs with
PCAs is obtained, which implies that the BEM preserves the
ergodicity of the underlying Markov chain. Furthermore, it is
revealed that the numerical invariant measure converges to the

underlying invariant measure.
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