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Abstract

In this paper, the classifications of classical and nonclassical symmetries to a composite type equ-
ation are determined. Firstly, the classification of classical symmetries to the composite equation
is determined based on the differential characteristic set algorithm. Secondly, the classification of
nonclassical symmetries for the composite equation is determined. First step, adding invariant
surface condition and the original equation composed a new system of partial differential equa-
tions (PDEs), and the determining equations (DTEs) of symmetry to PDEs are determined by using
the symbolic computation software Mathematica. Second step, the nonclassical symmetries are
classified by calculating DTEs, so we can obtain the specific form of F(u) which is the parameter of
the composite equation. Third step, the invariant solutions and exact solutions of the correspond-
ing nonclassical symmetry are determined. The invariant solutions and exact solutions cannot be
obtained by classical symmetry, so enrich the exact solutions of the composite equation.
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Table 1. Classical symmetry classification of composite Equation (1)
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Table 2. Nonclassical symmetry classification z=1 of composite Equation (1)
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