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Clarification of the multi-layered structure of stationary solutions induced by
the cross-diffusion limit in the Lotka-Volterra system
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The asymptotic behavior of stationary solutions for the Lotka-Volterra

system, which describes the population density of two competing species competing for territory in a
bounded region, is clarified as cross-diffusion coefficients of both species tend to infinity. To
elucidate the asymptotic behavior, we first gave a priori estimate that the height of any stationary
solution (the maximum norm) is suppressed by a positive constant independent of both
cross-diffusion coefficients. Next, it was shown that stationary solutions converge to solutions of
limit systems as cross-diffusion coefficients of both species tend to infinity, and the global
bifurcation structure of solutions of the limit systems was determined for the respective boundary
condition cases of the Neumann and Dirichlet types. The results show that species segregation
phenomena can be reproduced at the level of stationary solutions by the cross-diffusion effects of
both competing species.
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