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Development of Analysis on Evolving Pattern for Complicated Phenomena
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Various phenomena in natural sciences, for example, crystal growth phenomena and
fluid motion, etc. are often modeled by nonlinear partial differential equations. We describe evolution
of complex shapes and patterns observed there as mathematical phenomena and analyze them by developing
the theory of viscosity solutions, variational analysis and real analysis, etc. In evolution of shapes
and patterns even if the evolution law is simple and the initial shape is smooth, the solution often
develops singularities by forming corners after some time. It is necessary to extend notions of a
solution in a suitable way to interpret non-differentiable functions as a solution of differential
equations for further analysis. In this project we introduce several new notions of solutions of
diffusion equations describing for example crystal growth or fluid motion. We prove the existence of such
solutions and analyze their behavior. Moreover, we study relation between discrete and continuous models.
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