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The single solitary wave with double kinks of the combined
KdV equation and its stability *

Shi Yu-Ren" Zhang Juan Yang Hong-Juan Duan Wen-Shan
(College of Physics and Elecironic Engineering , Northwest Normal University, Lanzhou 730070, China)
(Received 30 March 2010 ; revised manuscript received 30 April 2010)

Abstract
Based on the ideas of the hyperbola function expansion method, we obtained some analytical solutions of the
combined KdV-mKdV (cKdV) equations by introducing new expansion functions. One of the single soliton solutions has
the kink-antikink structure, and this solution reduces to the kink-like solution and the bell-like solution under different
limitations. Theoretical analysis shows that the ¢cKdV equation has both propagated-type and non-propagated-type solitary
wave solutions. We also investigated the stability of the single solitary wave solution with double kinks numerically. The

results indicate that the solution may be stable or unstable, depending on different sets of parameters.

Keywords: cKdV equation, single soliton solution with double kinks, stability
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