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In this research, we analyzed various nonlinear dispersive wave equations
including nonlinear Schrodinger equations, KdV-type equations, and even equations of rotating
fluids, noticing the effect of the resonant nonlinear interaction, and obtained new results on
existence, uniqueness, non-existence and other properties of solutions to the initial value
problems. For a closed analysis of the resonant interaction under the periodic boundary condition we

employed some tools from combinatorics, while we made the best use of existing methods such as the
Fourier restriction method and the normal form transformation in accordance with each situation to
control the non-resonant interaction. In particular, for some equations in which the resonant
interaction becomes dominant, we proved that non-existence of solution for smooth initial data may
occur, which is a totally different situation from usual dispersive equations.
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