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LIU Ping
( School of Electronic and Information Engineering, University of Electronic Science and Technology of
China Zhongshan Institute, Zhongshan 528402, China )

Abstract: One (1+1)-dimensional displacement shallow water wave system (1IDDSWWS) is proposed to model
the shallow water waves with Lagrange coordinate. Travelling wave solutions of the 2DDSWWS can be
expressed as an elliptic function integral. Under some parameter constraints, the elliptic function integral can be
reduced back to elliptic function solutions and solitary wave solutions. There are various soliton evolution
patterns on the water surface of the 2DDSWWS. In particular, we succeed in identifying soliton molecules in the
2DDSWWS model. In this paper the displacement system is modified and the term related to the fluid viscosity
is added to the model by means of dimensional analysis. For ideal fluids, the modified displacement system will
degenerate to displacement system (M2DDSWWS). Some exact solutions of the M2DDSWWS clearly show the
role of fluid viscosity. By preserving the higher-order terms in the continuity equation and reconstructing the
Lagrangian function, one can obtain the fully nonlinear (2+1)-dimensional displacement shallow water wave
equation (FN2DDSWWE). Making use of the low order approximation and neglecting the effect of some low
order terms, the FN2DDSWWE can be reduced back to the 2DDSWWS.

Key words: displacement shallow water wave system; soliton molecules; KP equation; exact solutions; viscosity



