J. Math. Anal. Appl. 429 (2015) 478-496

Contents lists available at ScienceDirect

Journal of Mathematical Analysis and Applications

www.elsevier.com/locate/jmaa

Wandering domains for composition of entire functions @
CrossMark

Niiria Fagella®, Sébastian Godillon ", Xavier Jarque **

# Departament de Matemadtica Aplicada i Andlisi, Universitat de Barcelona, 08007 Barcelona, Spain
b Institut de Matematiques de la Universitat de Barcelona, 08007 Barcelona, Spain

ARTICLE INFO ABSTRACT
Article history: C. Bishop in [10, Theorem 17.1] constructs an example of an entire function f in
Received 18 November 2014 class B with at least two grand orbits of oscillating wandering domains. In this paper

Available online 11 April 2015

we show that his example has ezactly two such orbits, that is, f has no unexpected
Submitted by Y. Huang

wandering domains. We apply this result to the classical problem of relating the
Julia sets of composite functions with the Julia set of its members. More precisely,

gig:;zgisf&mal maps we show the existence of two entire maps f and g in class B such that the Fatou
Wandering domains set of f o g has a wandering domain, while all Fatou components of f or g are
Entire maps preperiodic. This complements a result of A. Singh in [22, Theorem 4] and results
Holomorphic dynamics of W. Bergweiler and A. Hinkkanen in [6] related to this problem.
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1. Introduction

The systematic global study of the phase portrait of dynamical systems given by the iterates of holomor-
phic maps of the complex plane goes back to the work of Pierre Fatou and Gaston Julia, at the beginning
of the twentieth century. They developed a theory based on the concept of normal families and described
precisely what nowadays is known as the Fatou and Julia sets.

If f:C — C is a transcendental entire function (similar definitions apply if f is a rational function on
the Riemann sphere, or if f is a transcendental meromorphic function on the complex plane), the Julia set,
J(f), is defined as the set of points z € C for which the family of iterates {f"},>0 fails to be normal in
the sense of Montel in every neighborhood of z; that is, if V' is a neighborhood of a point in the Julia set,
the infinite union of iterates of V' must cover the whole plane with the exception of, at most, two points.
By definition J(f) is closed and it can be proven that it is infinite [12]. Its complementary domains in C,
if any, are called Fatou domains or Fatou components and the union of all those components is called the

* The authors are partially supported by Catalan grant 2009SGR-792. The first and third author are also partially supported by
the Spanish grant MTM2011-26995-C02-02 and the Polish NCN grant decision DEC-2012/06/M/ST1/00168.
* Corresponding author.

E-mail addresses: fagella@maia.ub.es (N. Fagella), seb.godillon@gmail.com (S. Godillon), xavier.jarque@ub.edu (X. Jarque).

http://dx.doi.org/10.1016/j.jmaa.2015.04.020
0022-247X/© 2015 Elsevier Inc. All rights reserved.


http://dx.doi.org/10.1016/j.jmaa.2015.04.020
http://www.ScienceDirect.com/
http://www.elsevier.com/locate/jmaa
mailto:fagella@maia.ub.es
mailto:seb.godillon@gmail.com
mailto:xavier.jarque@ub.edu
http://dx.doi.org/10.1016/j.jmaa.2015.04.020
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jmaa.2015.04.020&domain=pdf

