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Existence and uniqueness of positive solutions for ratio-dependent
modified Leslie-Gower predator-prey model

DOU Xiaoxia, LI Haixia®

( School of Mathematics and Information Science, Baoji University of Arts and Sciences, Baoji 721013, China )

Abstract: A ratio-dependent modified Leslie-Gower predator-prey model with diffusion is
investigated. By the fixed point index theory, the condition for the existence of positive solutions is
given. Secondly, the uniqueness and stability of positive solutions are studied by means of the
combination of the perturbation theory and the fixed point index theory, and the condition of the
uniqueness and stability of positive solutions is determined. Finally, by virtue of the comparison
principle to parabolic equations, the asymptotic behavior of the system is discussed. The results show
that if the parameters meet certain conditions. the two species can coexist and the system has unique

stable positive solution.

Key words: predator-prey model; fixed point index theory; perturbation theory; uniqueness;

stability; asymptotic behavior





