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Abstract

We propose a classification and derive the associated normal forms for rational difference equations with
complex coefficients. As an application, we study the global periodicity problem for second-order rational
difference equations with complex coefficients. We find new necessary conditions as well as some new
examples of globally periodic equations.
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1. Introduction

Rational difference equations (linear fractional) have been proposed as a paradigmatic family
of equations in order to study the dynamical issues of discrete systems in R” or C", [18]. In this
paper we deal with equations of the type

ao+aixy +axxpy1 + -+ agXpi—1
bo + bixp + boxpi1 + -+ bexpgi—1

ey

Xn+k =

* The authors are partially supported by CICYT through grants DPI2005-08-668-C03-01 and DPI2002-04018-
C02-01. CoDALab group is supported by Generalitat de Catalunya’s SGR program. Research partially done while
the second author was visiting Barcelona’s CRM, having the support of the UPC’s “Programa d’ajuts a la mobilitat™;
V. Mafiosa acknowledges both institutions.

¥ Corresponding author.

E-mail addresses: josep.rubio@upc.edu (J. Rubié-Massegti), victor.manosa@upc.edu (V. Mafiosa).

0022-247X/$ — see front matter © 2006 Elsevier Inc. All rights reserved.
doi:10.1016/j.jmaa.2006.10.061



