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Dynamic analysis of a delayed predator-prey model with
fear effect and generalized Holling type [l functional response

WANG Xihao, WEI Yuming
( School of Mathematics and Statistics » Guangxi Normal University, Guilin 541006, China )

Abstract: The dynamical behavior of a generalized delayed Holling type [l predator-prey model with fear
effects was investigated. Firstly, the stability of the equilibrium was studied by calculating the Jacobian matrix
of the equilibria of the model, and the effect of delay on the stability of the positive equilibrium point was
analyzed. Secondly, the system was transformed into a stochastic model by introducing white noise into the
deterministic model, and the nature of the stochastic positive solution was studied by constructing the
Lyapunov function. Thirdly, under some assumptions, the Ito formula was used to establish the model
sufficiency conditions for extinction and persistence in the mean. Finally, the effects of fear effects, delay and
stochastic factors on predator and prey population densities were verified by numerical simulations.
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