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Abstract

This paper investigates the sign of the bistable wave speed for a class of Lotka-Volterra competition-
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diffusion models with cubic nonlinear terms. This model describes the strong competition between
two types of toxin-producing phytoplankton. Under certain parameter conditions, the system has a
traveling wave solution connecting two stable equilibrium points. The focus of this paper is on ana-
lyzing the sign of the wave speed. By constructing a time-independent upper solution and combin-
ing the comparison principle, several sufficient conditions for the wave speed to be negative are
established. The results show that the wave speed is always negative within a specific parameter
range, indicating that one of the species exhibits an invasive behavior of reverse propagation in the
competition outcome. The research conclusion provides a theoretical basis for understanding the
spatial propagation dynamics in population competition.
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