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Abstract

In this paper, we will study the food chain model of the three species, consider the random migra-
tion of each species in space, establish reactive diffusion partial differential equations, and study
the evolution of the population through numerical simulation. The qualitative interpretation of
the observation results of population evolution is carried out in combination with theoretical
analysis.
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Figure 1. The propagation wavefront: (a) wavefront profile obtained by connecting two
equilibrium states advances the spatial flow of equilibrium point x to y in. (b) phase plane
at velocity c, thus forming a propagation wavefront in (a).
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Figure 2. The density of each species evolves with time and space. The black line indicates the evolution of the earliest rec-
orded population with space, while the green indicates that the last recorded population evolves with space, and the red line
is between green and black. Parameter selection: ¢; =3, ¢, =4,¢c3=3,¢,=5D1=1,D,=3,D;=6
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Figure 3. The density of each species evolved with time and space, and the curve was marked with the same figure as figure
2. Parameter selection: ¢, =3, ¢, =4,¢3=3,¢c,=5,D,=3,D,=1,D;=6
E 3. EMIMBEMENTAEL, MEIRIRIE 2. B8IEE: ¢ =3,0=4,¢=3,04=5,D,=3,D,=1,D;=6
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Figure 4. The density of each species evolved with time and space, and the curve was marked with the same figure as figure
2. Parameter selection: ¢, =3, ¢, =4,¢3=3,¢c,=5,D,=1,D,=6,D;=3
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Figure 5. The density of each species evolved with time and space, and the curve was marked with the same figure as figure

2. Parameter selection:c; =3,¢,=4,¢c3=3,¢4=5;D,=6,D,=3,D;=1
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