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Multi-linear variable separation approaches for nonlinear systems

TANG Xiaoyanl 2
( 1.School of Mathematical Sciences, East China Normal University, Shanghai 200241, China;
2.Shanghai Key Laboratory of Pure Mathematics and Mathematical Practice, Shanghai 200241, China )

Abstract: It is known that the Fourier transform method and the variable separation approach, commonly
applicable in linear physics, cannot be directly applied to nonlinear physics. Therefore, how to establish
corresponding methods in nonlinear physics is a problem addressed by many physicists and mathematicians. In
this paper, a variable separation method is presented, in which the multi-linear variable separation approach is
applied to nonlinear systems to obtain multi-linear separation variable solutions with low-dimensional variable
separation functions. The proposed approach is especially effective for the common case in which the
multi-linear separation variable solution of an integrable system contains some arbitrary low-dimensional
variable separation functions.

K ey words. multi-linear variable separation approach; multi-linear variable separation solution; integrability



