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Dynamical analysis of a reaction-diffusion predator-prey

system with fear effects

WANG Jiarui, ZHANG Cunhua
(School o f Mathematics and Physics, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: A reaction-diffusion predator-prey system with fear effect and Holling-IV type functional
response function under homogeneous Neumann boundary conditions are studied. Firstly, through the
analysis that the eigenvalue problem of the linearized system of the reaction-diffusion system has a
unique positive constant equilibrium solution, the stability of the positive constant equilibrium solution
and the presence of the Hopf bifurcation of the reaction-diffusion system are determined. Then, under
the condition of the existence of the Hopf bifurcation, the direction of the spatially homogeneous Hopf
bifurcation and the stability of the spatially homogeneous bifurcating periodic solutions of the system at
the positive constant equilibrium solution are analyzed by utilizing the normal form theory and the reduction
principle of the central manifold theorem in reaction-diffusion equations. Finally, numerical simulations
are conducted to verify the reasonableness of the theoretical results obtained.

Keywords: reaction-diffusion predator-prey system; fear effect; Holling-1V type functional response;

stability; Hopf bifurcation
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