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Internal Resonant Interactions of Three Free Surface Waves

in a Circular Cylindrical Basin

MA Chen ming"*
(1.Institute of Mathem atics, Fudan University,
Shanghai 200433, P.R . China ;
2.Shanghai Institute of Applied Mathem atics and Mechanics,
Shanghai University , Shan ghai 200072, P . R . China)

Abstract: The basic equations of free apillary gravity surface waves in a circular cylindrical basin
were derived from Luke s principle. Taking Galerkin’ s expansion of the velodty potential and the free
surface elevation, two order perturbation equations were derived by use of expansion of multiple
scde. The nonlinear interactions with two_order internal resonance of three free surface waves were
discussed based on the above. The results indude: derivation of the couple equations of resonant inter-
adions among three waves and the conservation laws; analysis of the positions of equilibrium points in
phase plane; study of the resonant parameters and the nonresonant parameters respectively in all
kinds of circumstances; derivation of the stationary solutions of second order interaction equations
corresponding to different parameters and analysis of the stability property of the solutions; discussion
of the effective solutions only in the limited time range. The analysis makes it dear that the energy
transformation mode among three waves differs because of the different initial conditions under non-
trivial circumstance. The energy may either exchange among three waves periodically or damp or in-

crease in single waves.

Key words: free surface wave; internal resonant interaction; stationary solution



