Advances in Applied Mathematics & 2 #ERE, 2025, 14(10), 269-280 Hans X
Published Online October 2025 in Hans. https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2025.1410439

B GRS R BYE 1E Leslie-Gower
R - RIEEENHpfa 2R

RWeF, FB
R KA 55 b, EIR

Weks H . 20254E9H16H; FHHM: 20254F10A9H; KA HM: 2025410/ 17H

H E

AR T —REH AR R /& IE Leslie-Gowerdfi & - A, DINWEMN AN S, R
Gt TR K Hopf 3 ZAT . BRI T RAIEFE SRR E A R AEHopf 4 & K2kt . XRXRFIRAF
DY e EMMIERE, € T Hopfa & 7 H AR B et BF, B ESENEitss
RIBATRAE

K §Eia)

RUARS, B, {BIELeslie-Gower, Hopf#:, faEH:

Hopf Bifurcation of a Modified Leslie-Gower
Predator-Prey Model with Time Delay and
Fear Effect

Wanru Zhao, Huanhuan Qiu*

School of Mathematics and Statistics, Chongging Jiaotong University, Chongqing

Received: September 16, 2025; accepted: October 9, 2025; published: October 17, 2025

Abstract

This paper studies a modified Leslie-Gower predator-prey model with fear effect and time delay,
taking the time delay effect as the bifurcation parameter, and systematically analyzes the Hopf bi-
furcation behavior of the model. First, the stability of the positive equilibrium point and the condi-
tions for Hopf bifurcation occurrence are discussed. Then, using the center manifold theorem and
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normal form theorem, the direction of Hopf bifurcation and the stability of periodic solutions are
determined. Finally, numerical simulations are used to verify the theoretical results.
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