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Abstract

A functional-analytic technique was developed in the past for the establishment of unique solutions of
ODEs in Hy(D) and H(D) and of difference equations in ¢ and €. This technique is based on two
isomorphisms between the involved spaces. In this paper, the two isomorphisms are combined in order to
find discrete equivalent counterparts of ODEs, so as to obtain eventually the solution of the ODEs under
consideration. As an application, the Duffing equation and the Lorenz system are studied. The results are
compared with numerical ones obtained using the 4th order Runge—Kutta method. The advantages of the
present method are that, it is accurate, the only errors involved are the round-off errors, it does not depend
on the grid used and the obtained solution is proved to be unique.
© 2006 Elsevier Inc. All rights reserved.
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1. Introduction

In [1,2], a functional-analytic technique appeared for the study of linear ordinary differential
equations (ODEs) in the Hardy-Lebesgue Hilbert space of analytic functions defined in D =

* Supported by the European Social Fund (ESF), Operational Program for Educational and Vocational Training II
(EPEAEK II): Program PYTHAGORAS II.
* Corresponding author.
E-mail addresses: jenpetro@des.upatras.gr (E.N. Petropoulou), panos @math.upatras.gr (P.D. Siafarikas),
tzirtzi @iconography.gr (E.E. Tzirtzilakis).

0022-247X/$ — see front matter © 2006 Elsevier Inc. All rights reserved.
doi:10.1016/j.jmaa.2006.08.084



