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Nonlocal symmetries of nonlinear system and corresponding applications

CHENG Xueping'*
( 1.Physics, Mathematics and Information College, Zhejiang Ocean University, Zhoushan 316022, China;
2.Key Laboratory of Oceanographic Big Data Mining & Application of Zhejiang Province, Zhoushan 316022, China )

Abstract: The nonlocal symmetry, as an important part of symmetry theory, has attracted more and more
attention in recent years. Taking the potential KdV equation, the mKdV equation and the KP equation as
examples, we introduce the Bicklund transformation related nonlocal symmetry, the nonlocal residual symmetry
and the Darboux transformation related nonlocal symmetry of nonlinear systems. After inducing three auxiliary
variables, the Darboux transformation related nonlocal symmetry of KP equation is localized into the Lie point
symmetry of an extended nonlinear system. Based on this system, we briefly summarize the similarity reduction
solutions of the KP equation by applying the symmetry reduction method, which includes the interaction
solution between soliton and Boussinesq wave, the interaction solution between soliton and KdV-type wave, and
the single solitary wave with a nonhomogeneous background.

Key words. nonlocal symmetry; Bécklund transformation related nonlocal symmetry; nonlocal residual
symmetry; Darboux transformation related nonlocal symmetry; localization; symmetry reduction; interaction
solution



