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Abstract

The method suggested in the manuscript uses the idea of the hodograph transformation method, which exchanges
the independent and dependent variables. Here a change of the independent variables into dependent variables is
applied to first derivatives. For the derivatives one obtains a system of differential equations. Group analysis is
applied to this system. New invariant solutions, which are not invariant for the original equations, are obtained.
The approach is illustrated by the semi-linear wave equation. For example, for Pion Meson equation one obtains a
solution, which is reduced to quadrature.
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1. Introduction

The manuscript is concerned with the methodology of group analysis[1] for finding exact solutions
of partial differential equations. Group analysis provides three types of solutions: invariant[2], partially
invariant[1] and solutions related with conditional (weak) symmetries[3]. Applications of group analysis
are discussed in numerous articles. Many of these results are collected in[4]. An approach for obtaining
exact solutions by using invariant solutions of system which is related with original is suggested in the

∗ Corresponding author.
E-mail addresses:api9904@yahoo.com (A. Hematulin), sergey@math.sut.ac.th (S.V. Meleshko).

0378-4754/$30.00 © 2005 IMACS. Published by Elsevier B.V. All rights reserved.
doi:10.1016/j.matcom.2005.01.014


	A new approach related with group analysis and hodograph type transformation for constructing exact solutions
	Introduction
	The wave equation
	Group classification of system (7)
	Group of equivalent transformations
	Admitted Lie group of transformations

	Invariant solutions
	Pion Meson equation
	Conclusion
	Acknowledgments
	References




