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Abstract

Gauss white noise was added into the nonlinear HCV model, nonlinear differential equations were
established, and the original equation was reduced to a two-dimensional Ito differential equa-
tion by applying the theorem of stochastic central manifold and the correlation theorem of sto-
chastic average method. Then, the maximum Lyapunov index and singular boundary theory are
applied to analyze the local stochastic stability and global stochastic stability of the stochastic sys-
tem respectively, and the stability conditions are obtained. The dynamic bifurcation and pheno-
menological bifurcation behavior of systems are studied by using stochastic average method for
quasi-integrable Hamiltonian systems. Finally, the numerical simulation shows that the infection
rate of HCV epidemic will change obviously under the influence of noise.
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Figure 1. The stationary probability density graph and the corresponding joint probability density graph when u =-0.47
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