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My major research topic is the study of nonlinear partial differential equations, especially level set
equations, which describe amotion of an interface, a surface separated by two different phases of matter.
On the basis of the theory of viscosity solutions, which is a notion of weak solutions for differential
equations, I aim at giving mathematical foundations to such nonlinear equations by establishing unique
existence of solutions and studying properties of solutions

During the period of support, I aimed at establishing the theory of viscosity solutions under a dynamic
boundary condition. A dynamic boundary condition is a condition including the time derivative of the
unknown function on the boundary, and as a typical case I considered the boundary condition that the
time derivative is equal to the directional derivative along the inward normal vector to the boundary.
I studied (1) a comparison principle for viscosity solutions to singular equations; (2) derivation of
a game theoretic representation formula of viscosity solutions. The details of them are as fol lows:
(1) The comparison principle asserts that the initial order of solutions is preserved global ly-in-time,
and this implies uniqueness of solutions. For a dynamic boundary value problem, the comparisonprinciple
was proved by Bar les (1993, 1999) provided that there is no singularity in equations, but the same method
does not work for singular equations such as the mean curvature flow equation. By adding an extra
parameter to a test function, which enables us to study the singularities precisely, we proved the
comparison principle when the domain is a half space. This is a work in progress as a joint work with
Professor Yoshikazu Giga, the University of Tokyo.

(2) Kohn-Serfaty (2006) first studied a representation of viscosity solutions to second order equations
by a deterministic game, and it is shown that a viscosity solution is obtained as a |imit of a value
function of a certain game. However, a game theoretic interpretation has not been known for a dynamic
boundary value problem. In this work, at least formal |y we showed that a game with a suitable reflection
on the boundary gives a viscosity solution satisfying a dynamic boundary condition. This is a work in
progress as a joint work with Qing Liu, Fukuoka University.




