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Abstract

In this paper, we establish mutualistic-parasitic coupled spatial model incorporating diffusion,
and study the dynamical behaviors of this spatial model. By spatial pattern theory, we obtain the
conditions for Hopf bifurcation and Turing bifurcation, and give the exact parameter space for
Turing domain. By utilizing difference approximation method, we find that the spatial model ex-
hibits black eye spotted pattern, which shows that the diffusion can result in an isolated high den-
sity of parasite in the space.
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Figure 1. The parameter space of bifurcation
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Figure 2. The time evolution of spatial pattern for parasitism
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