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Qualitative study on model equations arising in mathematical biology from a
viewpoint of the bifurcation theory
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We propose a mathematical model, which is a system of partial differential
equations, in order to clarify the mechanism of corrosion of a material, and study qualitative
properties of a solution by numerical simulation. We also study a simplified model mathematically.
Specifically, we construct a full model and do numerical simulations. Since the full model is
difficult to analyze mathematically, we start to study a one-dimensional problem of a simplified
equation and give a proof of mathematical properties.

The simplified model is equivalent to the classical one-phase Stefan problem, and hence the
existence and uniqueness of solution hold. We also study an asymptotic behavior of the solution.
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