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Exact solutions for some high dimensional integrable and
nonintegrable systems

HU Hengchun
( College of Science, University of Shanghai for Science and Technology, Shanghai 200093, China )

Abstract: How to find more exact solutions of the integrable and nonintegrable systems is one of the most
important issues in the soliton theory. With the help of Darboux transformation and variable separation solutions
of initial problem and Lax pair of the PDEs, we obtain some new types of soliton solutions of the dispersive long
wave equation, the asymmetric Nizhnik-Novikov-Veselov equation, the Nizhnik-Novikov-Veselov equation.
Considering the entrance of the arbitrary variable separated functions, we can construct many new types of exact
solutions and the multiple localized excitations through proper selections of the arbitrary functions. In this study,
we have developed the mapping relations between one or more constrained ¢* fields and high dimensional
sine-Gordon or double sine-Gordon equation. From the mapping relations, we can obtain many new kinds of the
periodic wave solutions, the quasi-periodic wave solutions and periodic-kink solutions of high dimensional sine-
Gordon and double sine-Gordon systems.

Key words: Darboux transformation; variable separation approach; mapping relations; sine-Gordon equation;
double sine-Gordon equation; periodic wave solution; quasi-periodic wave solution
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