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Abstract

A diffusive logistic equation on n-dimensional periodically and isotropically evolv-
ing domains is investigated. We first derive the model and present the eigenvalue
problem on evolving domains. Then we prove that the species persists if the diffusion
rate d is below the critical value D, while the species become extinct if it is above
the critical value Dy. Finally, we analyze the effect of domain evolution rate on the
persistence of a species. Precisely, it depends on the average value p—2, where p(t)
is the domain evolution rate, and p—2 = % fOT p%(t)dt. If p=2 > 1, the periodical
domain evolution has a negative effect on the persistence of a species. If pTQ < 1, the
periodical domain evolution has a positive effect on the persistence of a species. If
F = 1, the periodical domain evolution has no effect on the persistence of a species.
Numerical simulations are also presented to illustrate the analytical results.

Keywords: Logistic equation, evolving domains, persistence and extinction

AMS Subject Classification (2010): 35K57, 35K55, 37C60, 92D25

1 Introduction

A fundamental goal of theoretical ecology is to understand how the interactions of indi-
vidual organisms with each other and with the environment determine the distribution of
populations and the structure of communities. In recent decades the role of spatial effects
in maintaining biodiversity has received a great deal of attention. One way to try to un-
derstand how spatial effects such as habitat influence populations and communities is by
using mathematical models [8,35]. Reaction-diffusion models provide a way to translate
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