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Abstract

In this paper, the stochastic SIQS model with saturating contact rate is characterized and dis-
cussed. The study shows that the dynamics of the model can be determined by a threshold para-

meter R; .Moreover, by constructing suitable Lyapunov functions, we prove that the disease will

die out when R(f <1; while ROS > 1, the disease will be persistent. At the same time, a sufficient

condition for the existence of stationary distribution is obtained. Finally, the reasonability of the
theoretical results is confirmed by numerical simulations.
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Figure 1. (a) is the path of §(¢),1(¢),0(¢) for deterministic model (1) when R, <1. (b) and (c) are the paths
of § (t),] (t),Q(t) for stochastic model (2) with sufficiently small or large enough noise, respectively
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Figure 2. (a) and (b) are the asymptotic behavior of the solution of stochastic model (2) around the endemic equilibrium E°
of model (1) under different noise intensities
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Figure 3. The path of S(r),7(¢),0(¢) for the histogram of the probability density function with the parameter o =0.05
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