Solitary and traveling wave solutions for the Davey-Stewartson equation using the Jacobi elliptic function expansion method
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The Davey-Stewartson (DS) system of equations was first developed in order to study the evolution of a three dimensional wave packet on water of finite depth [1]. It is an important nonlinear system because it is one of the rare two-dimensional nonlinear systems for which the inverse scattering transform has been found [2]. Solutions based on the Jacobi elliptic function were already found in [3] for a DS-type equation. These solutions are obtained combining the 12 different Jacobi Elliptic functions (JEFs). 

In this paper, we will examine the generalization of the JEF-expansion method used in [4] through which spatio-temporal solitary and traveling wave solutions were obtained to the Nonlinear Schrödinger equation, both with and without chirp. Using the principle of harmonic balance, the matching conditions reveal that wave-amplitude field has terms of the JEF of degree from -1 to 1, while the mean flow field has terms of degree from -2 to 2. The asymmetry between the coefficients for the two transverse derivatives [5] is resolved with an asymmetry in the ansatz similar to the one in [6]. Three classes of solutions are obtained: the most general case, one which restricts both fields to terms with a positive degree and one which restricts the wave-amplitude field to odd degree terms and the mean flow field to even terms. Nonsingular solutions are obtained for both traveling and solitary waves and both with and without chirp. 
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