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We have studied a free boundary problem for nonlinear diffusion equations.

When the problem models the invasion of a new species in mathematical ecology, the population
density of the species and its habitat are two unknown functions and the boundary of the habitat is
called a free boundary. The population density satisfies a reaction-diffusion equation and the
dynamics of the free boundary is governed by a Stefan condition. In this research, we have
considered a diffusion equation with a positive bistable reaction term, which possesses two positive
stable equilibria, and investigated dynamical behaviors of solutions for the free boundary problem
in a higher-dimensional space. As important results, we have proved that two types of spreading
phenomena occur correspondingly to two positive equilibria and we also have obtained precise
estimates for a spreading speed of the free boundary and an asymptotic profile of the density in
each case.
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