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Abstract

Predation-prey are classical ecological interspecific relationships. In this paper, we first estab-
lish a class of discrete-time predation-prey models with overlapping generations and discuss
the stability of their fixed points. The spatial diffusion of species is universal, and we incorpo-
rate cosine kernel functions to establish a class of integrodifference equations that can describe
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the interaction of two species in space, and this infinite-dimensional discrete-time spatial diffu-
sion system can be reduced to a finite-dimensional system under the cosine kernel. We analyze
its fixed point stability corresponding to the non-spatial model and discuss the effect of the in-
troduced spatial parameters on the model dynamics. Finally, the main conclusions are verified
by numerical analysis.
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Figure 1. Stable interval distribution of immobile points
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Figure 2. Stable interval distribution of immobile points when adding diffusion kernels
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Figure 4. The change in the stability interval when R increases
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Figure 5. Numerical simulation of extinction states and boundary states
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Figure 6. Numerical simulation of coexistence states
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