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181.

Generalized conditional symmetries and derivative-dependent functional
variable separation approaches for nonlinear systems

ZHANG Shunli
(' School of Mathematics, Northwest University, Xi’an 710127, China )

Abstract: It is well known that both the Fourier analysis and the variable separation approach are effective
means for solving problems in linear systems. However, it is quite difficult to extend the variable separation
approach into nonlinear systems. It is worth the effort to develop new approaches of variable separation to deal
with some nonlinear systems. In this paper, we bring forward a novel concept of the derivative-dependent
functional separable solutions (DDFSSs). Under the given definition, its corresponding generalized conditional
symmetry (GCS) is sought, and elementary theories involving the DDFSS approach is established. Next, the
DDEFSS approach is applied to the generalized nonlinear diffusion equations, the KdV type equations and the
extended nonlinear wave equations, respectively. The following objectives have been achieved in this study: (1)
a complete list of canonical forms is acquired which expresses the classification results of the considered
equations; (2) the exact solutions are obtained to the resulting equations via the GCS method; (3) the localized
excitations of certain solutions are characterized and the symmetry group interpretation is given to some
solutions. Finally, some points can be made for the fact that the DDFSS approach can be developed to solve
some high dimensional equations, systems of equations, and can also be extended even further to deal with some
perturbed nonlinear systems.

Key words: generalized nonlinear diffusion equations; KdV type equations; extended nonlinear wave equations;
generalized conditional symmetry (GCS); derivative-dependent functional separable solution (DDFSS)
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