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Existence and Stability of Coexistence Solutions
for a Predator-Prey Model with Additive Allee Effect

: 1.2 : 1
DAI Jing-yu'*, LI Yan-ling
1. School of Mathematics and Information Science , Shaanxi Normal University, Xi’an 710119, China;
2. Linyi No. 1 Middle School , Linyi Shandong 276000, China

Abstract: In this paper, the existence and stability of coexistence solutions for a predator-prey diffusive

model with additive Allee effect on prey have been investigated. Firstly, applying local bifurcation theory,

local bifurcation solutions have been obtained which emanate from the semi-trivial solutions by regarding

the birth rate of prey and predator as bifurcation parameters, respectively. Secondly, the local bifurcation

has been extended by global bifurcation theory, and its trend been derived. Moreover, the sufficient condi-

tions for the existence of positive solutions have been got. Thirdly, the stability of local bifurcation solu-

tions has been discussed. Finally, some theoretical results have been verified and supplemented by the nu-

merical simulation technique. The results indicate that the two species will coexist and the coexistence so-

lutions are stable when the parameters satisfy certain conditions.

Key words: predator-prey model; additive Allee effect; bifurcation; stability; numerical simulation
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