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Abstract

In this paper, a Holling-Tanner predator-prey model with diffusion and prey refuge
is considered. Firstly, the stability of the equilibrium points under the ordinary dif-
ferential system is analyzed. Secondly, the local stability of the positive equilibrium
point and the conditions for the existence of the Hopf branch are discussed by an-
alyzing the characteristic equations of the equilibrium point of the diffusion model.
The results show that the refuge will lead to the Hopf bifurcation and produce the
spatial homogeneous periodic solution, and the addition of diffusion will create new
Hopf bifurcation points and produce the spatial non-homogeneous periodic solution.
This indicates that the establishment of appropriate prey refuge will be conducive to

the coexistence of species.
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