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Introduction to approximate symmetry reduction

JIAO Xiaoyu
(' School of Applied Mathematics, Nanjing University of Finance and Economics, Nanjing 210023, China )

Abstract: By combining the methods of perturbation and symmetry reduction, approximate (homotopy)

symmetry method is adopted to seek the series solutions to differential equations. Through applying symmetry

reduction method to infinite number of approximate sub-equations resulted from perturbation expansion for

differential equations or their homotopy models, it yields infinite number of reduction solutions and the related

reduction equations with general formulae. The reduction equations can be used to further find the series

truncated solutions to the original equations. The existence of series solutions reflects the solvability of original

equations, which depends upon the consistency of the parity with respect to the derivative orders of perturbation

terms and the terms with the highest derivative order.

Key words: perturbation method; symmetry reduction; direct method; approximate symmetry method;

approximate homotopy symmetry method; solvability
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