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Explicit travelling wave solutions and dynamic behaviors of the Rosenau equation

Lin Fubiao, Yang Xinxia, Zhang Qianhong

(School of Mathematics and Statistics, Guizhou University of Finance and Economics, Guiyang 550025, China)

Abstract : It is typically difficult to obtain explicit exact solutions of the Rosenau equation, it was usually intensively in-
vestigated by use of the numerical schemes and techniques. Firstly, symmetric groups, reduced ordinary differential equations
and group invariant solutions of the Rosenau equation were given by the method of classical Lie group analysis. Secondly, an
exp(—¢(&))-expansion method for solving analytically nonlinear partial differential equation was constructed. Moreover, ex-
plicit travelling wave solutions of the Rosenau equation were found by using the exp(— ¢ (&))-expansion method, the corre-
sponding dynamic behaviors of solutions were also analyzed. Finally, on the one hand. the existence of solutions of the Rosenau
equation was demonstrated by these obtained explicit travelling wave solutions. These obtained exact solutions can be used to
verify accuracy of numerical solution, test advantages and disadvantages of numerical discrete scheme, and study dynamic be-
haviors of solutions. In addition, it also provides a theoretical basis for the practical application in the field of engineering.

Keywords: Rosenau equation; explicit travelling wave solution; dynamic behavior
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