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Control of patterns by multicomponent reaction-diffusion systems of degenerate
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A standard approach to modeling biological pattern formation has been based
on the idea that the interaction between a slowly diffusing activator and a rapidly diffusing
inhibitor results in spontaneous formation of spatial patterns. However, if the activator is a
receptor attached on the cell membrane, it does not diffuse. Lately, reaction-diffusion models with
non-diffusive activator and diffusive inhibitor have been proposed. In this project we studied
rigorously the existence and stability of steady-state solutions of such model systems. We proved
that there exist two types of steady states. Type I: the activator has jump discontinuity (but the
inhibitor is continuous), and Type Il: the activator is continuous. In addition, there exist
continua of discontinuous steady states. Moreover, discontinuous steady states are stable, while
continuous steady states are stable.
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