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Stability of a delayed prey-predator model with fear effect and prey refuge

Wang Chengxiang, Hu Zhixing

(School of Mathematics and Physics, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: A delayed stage structure predator-prey model with Crowley-Martin type functional response incorporating

prey refuge and fear effect was discussed. Firstly, the existence of equilibria was analyzed. Secondly, the conditions that the

boundary equilibrium point satisfy the local and global asymptotically stability was obtained by discussing the roots of the char-

acteristic equations and constructing Lyapunov function. Then, the influence of the time delay on the stability of the internal e-

quilibrium point is studied, and the existence of the Hopf bifurcation at the internal equilibrium point of the system is analyzed.

Finally, the results are verified by MATLAB numerical simulation.

Keywords: fear effect; prey refuge; time delay; stability; Hopf bifurcation
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