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Optical Soliton Solutions for the Fifth-order Variable-coefficient Korteweg-de Vries Equation

YUAN Ping' ,DENG Weiping’
(1. Basic Courses Department, Yangtze University College of Art and Science, Jingzhou 434020, China;
2. Mathematics Teaching Center, Tianfu College of SWUFE, Mianyang 621000, China)

Abstract; KDV equations can be used to describe the spread of non-uniform transmissive medium soliton in quantum
mechanics, nonlinear optics and the field of rivers. It’s also the most typical representative of nonlinear dispersive wave equa-
tions. In view of the fifth-order variable-coefficient Korteweg-de Vries equation, fist of all, combining with the homogeneous
balance principle and using the ansatz method, when the coefficients of equation are constrained by some conditions, the
bright solition solutions with sech function and dark solition solutions with tanh function are obtained; Then, combining with
the practical background of the parameters in solutions, selected some special parameters and coefficients, the numerical sim-
ulation has been conducted as well as the actual communication form of wave function has been depicted. Compared with the
past results, the method is more concise, the results generalize and develop the forms of KDV equation’s solutions. The
method can be aslo used to solve the other non-linear wave equations.

Key words; optical solitons; homogeneous balance method ; variable-coefficient Korteweg-de Vries equation





