
Accepted Manuscript

Computing a numerical solution of two dimensional non-linear Schrödinger equation on
complexly shaped domains by RBF based differential quadrature method

Ahmad Golbabai, Ahmad Nikpour

PII: S0021-9991(16)30282-0
DOI: http://dx.doi.org/10.1016/j.jcp.2016.07.003
Reference: YJCPH 6718

To appear in: Journal of Computational Physics

Received date: 7 February 2016
Revised date: 1 July 2016
Accepted date: 2 July 2016

Please cite this article in press as: A. Golbabai, A. Nikpour, Computing a numerical solution of two dimensional non-linear Schrödinger
equation on complexly shaped domains by RBF based differential quadrature method, J. Comput. Phys. (2016),
http://dx.doi.org/10.1016/j.jcp.2016.07.003

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is
published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jcp.2016.07.003


Computing a numerical solution of two dimensional
non-linear Schrödinger equation on complexly shaped

domains by RBF based differential quadrature
method

Ahmad Golbabai∗, Ahmad Nikpour
School of Mathematics, Iran University of Science and Technology,

P. O. Box 16844-13114, Narmak, Tehran, Iran

Abstract

In this paper, two-dimensional Schrödinger equations are solved by differen-
tial quadrature method. Key point in this method is the determination of the
weight coefficients for approximation of spatial derivatives. Multiquadric (MQ)
radial basis function is applied as test functions to compute these weight coeffi-
cients. Unlike traditional DQ methods, which were originally defined on meshes
of node points, the RBFDQ method requires no mesh-connectivity information
and allows straightforward implementation in an unstructured nodes. Moreover,
the calculation of coefficients using MQ function includes a shape parameter c.
A new variable shape parameter is introduced and its effect on the accuracy and
stability of the method is studied. We perform an analysis for the dispersion error
and different internal parameters of the algorithm are studied in order to examine
the behaviar of this error. Numerical examples show that MQDQ method can
efficiently approximate problems in complexly shaped domains.
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1 Introduction

The two dimensional Schrödinger equation arises in countless applications [1–3] and the
ability to predict accurate solutions to this kind equation is the fundamental importance
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