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Abstract

By constructing a class of predator-prey models with spatial diffusion, we first establish the well-
posedness of solutions using Neumann boundary conditions, Banach space theory, and Lipschitz
continuity theory, and further analyze the existence of equilibria. Next, with the aid of the charac-
teristic equation, the existing equilibria are proved to be locally asymptotically stable. Finally, by
constructing a Lyapunov functional, the equilibria of the system are shown to be globally asymptot-
ically stable. The results enrich the spatial dynamics of predator-prey models and contribute to the
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sustainable development of populations and species.
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