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Finite-time stability analysis for discrete-time stochastic
nonlinear systems with time-varying delay
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Abstract: Industrial systems are often unstable due to the influence of stochastic noise, time delay and nonlinear fac-
tors. How to make the dynamic system stable in finite time is of great importance. By constructing the Lyapunov
function that contains a power function term and using forward differences, a stability criterion for discrete-time sto-
chastic nonlinear systems with time-varying delay was firstly obtained. By using linear matrix inequalities (LMIs),
some sufficient conditions for finite-time stability (FTS) of the stochastic systems were then derived, which ensured
that the system trajectories would not exceed the given range in a certain time interval. At the same time, the FTS
problem of the nominal discrete-time stochastic systems with time-delay was solved and the sufficient conditions for
FTS of such systems were given. Finally, two numerical examples were given to show the validity of the proposed
results.
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