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Approximate Damped Oscillatory Solutions of MKdV-Burgers
Equation and Their Error Estimation

ZHANG Wei-guo, XU Jin, LI Xiang, ZHAO Yan
(College of Science , University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: The theory of planar dynamical systems was utilized to qualitatively analyse the
dynamical systems to which correspond the traveling wave solutions of MKdV-Burgers equation.
The global phase portraits under different parameter conditions were presented and the conditions
when the bounded traveling wave solutions exist. Furthermore, the relations between the wave
profiles of bounded traveling wave solutions and the dissipation coefficient « in the equation were
investigated. Two critical values which describe the level of dissipating action were obtained and it
was found, that a bounded traveling wave appears as a kink profile solitary wave if « is greater than
some critical value, while it appears as a damped oscillatory wave if « is less than some critical
value. Three kinds of bell profile solitary wave solutions of MKdV-Burgers equation with no

dissipation effect were obtained. Based on the above discussion and according to the evolution
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relations of orbits in the global phase portraits, all approximate damped oscillatory solutions were

obtained by using undetermined coefficients method. In the light of the idea of homogenization

principle, the integral equations reflecting the relations between exact and approximate damped

oscillatory solutions were established and the error estimation of these approximate solutions was

achieved.

Key words: MKdV-Burgers equation ; qualitative analysis; solitary wave solution ; damped

oscillatory solution ; error estimation
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