Accepted Manuscript

Communications in

Nonlinear Science and
On the periodic Toda lattice with a self-consistent source Numerical Simulation

Bazar Babajanov, Michal Feckan, Gayrat Urazboev

PIL: S1007-5704(14)00486-9

DOL: http://dx.doi.org/10.1016/j.cnsns.2014.10.013
Reference: CNSNS 3384

To appear in: Communications in Nonlinear Science and Numer-

ical Simulation

Please cite this article as: Babajanov, B., Fe¢kan, M., Urazboev, G., On the periodic Toda lattice with a self-consistent
source, Communications in Nonlinear Science and Numerical Simulation (2014), doi: http://dx.doi.org/10.1016/
j-cnsns.2014.10.013

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.cnsns.2014.10.013
http://dx.doi.org/http://dx.doi.org/10.1016/j.cnsns.2014.10.013
http://dx.doi.org/http://dx.doi.org/10.1016/j.cnsns.2014.10.013

On the periodic Toda lattice with a self-consistent
source

Bazar Babajanov®, Michal Feckan* Gayrat Urazboev?®

¢ Department of Physics and Mathematics, Urgench State University, H. Alimdjan 14,
220100, Urgench, Uzbekistan
¥ Department of Mathematical Analysis and Numerical Mathematics, Comenius
University, Mlynskad dolina, 842 15 Bratislava, Slovakia
° Mathematical Institute, Slovak Academy of Sciences, Stefdnikova 49, 81473
Bratislava, Slovakia

Abstract

This work is devoted to the application of inverse spectral problem for
integration of the periodic Toda lattice with self-consistent source. The
effective method of solution of the inverse spectral problem for the discrete
Hill’s equation is presented.
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1. Introduction

The Toda lattice [1] is a simple model for a nonlinear one-dimensional
crystal that describes the motion of a chain of particles with exponential
interactions of the nearest neighbors. The equation of motion for such a
system is given by

d?u,,

W = exp (unfl - un) — €Xp (un - unJrl) , nez
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