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Research Summary:
My research area is the theory of partial diﬀerential equations. I am mainly interested in nonlinear partial diﬀerential equations arising in mathematical physics, especially nonlinear dispersive
equations and nonlinear wave equations. Equations in this category includes nonlinear Schrödinger
equations, KdV equations, nonlinear Klein-Gordon equations, Maxwell-Schrödinger equations, etc.
I am studying such type of equations in the frame work of functional analysis. Generally, it is
diﬃcult to give a explicit solution to nonlinear partial diﬀerential equations for a given data, e.g.
initial data, boundary values, we first consider the existence of a solution (and uniqueness of solutions, continuous dependence of solutions to initial data) by using functional analytic techniques.
After that, we study qualitative behavior of solutions, e.g. regularity, asymptotic behavior. Fourier
analysis is crucial to catch properties of solutions to dispersive equations and wave equations.
I am also interested in equations which have a geometric background, such as wave maps and
the Schrödinger maps. These are considered as the generalization of the wave equation and the
Schrödinger equation to the evolution of the maps between manifolds, and give interesting problems
in the field of analysis and geometry, e.g. properties of the target manifold would change the global
behavior of solutions.
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Message to Prospective Students:
For the study of dispersive equations and wave equations, basic knowledge of functional analysis
and the Fourier analysis is required. So, in my small class I am planing to begin to read basic books
to make students be capable of reading recent research articles. The following books are examples
of the textbooks.
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