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The Smooth and Nonsmooth Travelling Wave Solutions
in a Nonlinear Wave Equation

LI Shu_min
(Institute of Science, Kunming University of Science and

Technology , Kunming 650093, P R China)

Abstract: The travelling wave solutions (TWS) in a class of P. D. E. is studied. The travelling wave
equation of this P. D. E. is a planar cubic polynomial system in three_parameter space. The study for
TWS becomes the topological classifications of bifurcations of phase portraits defined by the planar
system By using the theory of planar dynamical systems to do qualitative analysis, all topologica
classifications of the cubic polynomial system can be obtained. Returning the results of the phase
plane analysis to TWS, ©(&) , and considering discontinuity of the right side of the equation of TWS
when& = x— « is varied dong a phase orbit and passing through a singular curve, all conditions of

existence of smooth and nonsmooth travelling waves are given.

Key words: nonlinear wave equation; solitary travelling wave; periodic travelling wave; dissmooth-

ness of wave



