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Nonlinear motion of water waves such as ocean waves can be formulated as a mathematical
problem within the framework of fluid mechanics. However, in the case of large—amplitude motion
such as wave breaking, it is not straightforward to solve it even with high-speed computer. Then
we develop some mathematical models which is suitable for systematic understanding of some
essentials of phenomena.
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“Free surface” is a boundary such as water surface, of which the shape is unknown. It is
known that complex analysis such as conformal mapping or analytic continuation helps us solve
steady problems with free surface. We extend this theory to unsteady problems including
stability analysis.
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Numerical computation using computer produces some errors more or less even in basic
arithmetic operations. We develop some methods to exactly evaluate those numerical errors, in
particular in computation of partial differential equations, based on functional theory.
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