INTERNATIONAL JOURNAL OF

BIFURCATION: CHAQS

IN APPLIED SCIENCES AND ENGINEERING

THEME ISSUE

Volume 9 « Number9 « September 1999

DISCRETE DYNAMICAL SYSTEMS

Guest Editors

Lluis Alseda
Jaume Llibre
Michat Misiurewicz

\\’s World Scientific

Singapore « New Jersey *London « Hong Kong



INTERNATIONAL JOURNAL OF

BIFURGATION-CHAQS

IN APPLIED SCIENCES AND ENGINEERING

Volume 9 ¢« Number 9 ¢ September 1999

CONTENTS

BT EWOTd e 1685

Tutorials and Reviews

Low-Dimensional Combinatorial Dynamics .......cc.ccooviiiiiiniiiiniiniiieeiinennn, 1687
Ll. Alseda, J. Llibre and M. Misiurewicz

On Dynamical Model of Drilling Wells  .....oiiiiiiiii e, 1705
G. Chakvetadze and A. Stepin

On the Structure of the w-Limit Sets for Continuous Maps of the Interval ......... 1719
Ll. Alseda, M. Chas and J. Smital

Some Results on Entropy and Sequence Entropy — ....o.ooiiiiiiiiiiiiiiin 1731
F. Balibrea, V. J. Lopez and J. S. C. Penia

Absolutely Continuous Invariant Measures for Generic Multi-Dimensional

Piecewise Affine Expanding Maps ....ccoooiiiiiiiiiiiii e 1743
J. Buzzi

The Center Problem for Discontinuous Liénard Differential Equation ................ 1751
B. Coll, R. Prohens and A. Gasull

On Hausdorff Measures and SBR Measures for Parabolic Rational Maps ........... 1763

M. Denker and S. Rohde

Quaternion Dynamics and Fractals in R* ..o 1771
R. Galeeva and A. Verjouvsky

Interval Maps with Strictly Contracting Perron—Frobenius Operators ............... 1777
G. Keller
On Some SidOn SEQUENICES  c.iieniiiiiiiiiiieiiieii et e et ee e e e e e et e e et e e an e raneens 1785

K. Krzyzewski




Minimum Number of Fixed Points for Maps of the Figure Eight Space ............. 1795
J. Llibre and A. Nunes

Edge-Transitive Graph Automorphisms and Periodic
Surface HomeomoOrphiSIns  ...ivuieuiiiiiiii et e 1803
J. E. Los and Z. H. Nitecki

Preimage Entropy for Mappings — ...cooeiiiiiiiiiiiii e 1815
Z. Nitecki and F. Przytycki

A Virtual Leal oo 1845
P. G. Walczak

On Some Nonautonomous Chaotic System on the Plane ..., 1853
K. Wajcik

No Division and the Entropy of Tree Maps .....oovviiiiiiiiiiiii e 1859
X. Ye

Multidimensional Perturbations of One-Dimensional Maps and
Stability of Sarkovskil Ordering ........ccooiviiiiiiiiiiii 1867
P. Zgliczyriski

Cofiniteness of the Set of Periods for Totally Transitive Tree Maps .....cc.....oeee. 1877
Ll Alseda, M. A. del Rio and J. A. Rodriguez

An Algorithm to Compute the Topological Entropy of a Unimodal Map ........... 1881
H. Bruin
A Recycled Characterization of Kneading Sequences ........cooovviiviiiiiiiiiiincnnnnnn. 1883

H. Thunberg




International Journal of Bifurcation and Chaos, Vol. 9, No. 9 (1999) 1685-1686
(© World Scientific Publishing Company

FOREWORD

This is a special issue that grew out of the lectures that took
place during the Symposium on Discrete Dynamical Systems
in honor of Wiestaw Szlenk, which was held in Bellaterra,
Barcelona, Spain, from August 25-28, 1997.

The aim of the symposium was to honor the memory of
Wieslaw Szlenk who died in Barcelona after a long illness
on July 26, 1995 while holding a visiting position at the
Universitat Autonoma de Barcelona. At the same time, we
wanted to reexperience what had been our usual activities
with him: discussing mathematics, making conjectures and
proving theorems. The fact that his main contributions in

Professor Wiestaw Szlenk mathematics were in the field of Discrete Dynamical Systems

motivated the topic of the symposium.
We all remember Wiestaw Szlenk as a distinguished scholar, and equally as a warm

and energetic colleague and friend. What can be said about him is well summarized in the
following obituary that was distributed by e-mail:

Gottingen 28.07.1995

With deep regret we report the death after a long illness of

Wiestaw Szlenk
in Barcelona on July 26, 1995.

Wiestaw Szlenk was Professor of Mathematics at Warsaw University and an elected member of
the University Senate in the current term. He held long-term visiting positions in Mexico and
Barcelona, and taught at the Agricultural University in Warsaw.

He was a central figure in the formation of the dynamical systems research group at Warsaw
University in the late 1960’s. He played a leading role in its development into a world center
during the following decade and continued to inspire several generations as advisor and mentor.

His best-known papers include On invariant measures of ezpanding differentiable map-
pings (with K. Krzyzewski, 1969) and Entropy of piecewise monotone mappings (with
M. Misiurewicz, 1980).

He was also actively interested in the applications of dynamical systems, particularly to
mathematical biology, and in bringing mathematics to a broader audience. He wrote two books:
An Introduction to the Theory of Smooth Dynamical Systems and a textbook on probability
theory which is used by high-school students throughout Poland.

He was for many years involved in organizing the Mathematical Olympiads for high-school
students in Poland, as well as of numerous scientific meetings in Warsaw, including the Inter-
national Congress of Mathematicians in 1983.

We remember Wieslaw as a man of great personal generosity and incredible energy.

Wieslaw Szlenk will be fondly remembered and sorely missed by his colleagues and friends
in the mathematical community throughout the world.

Lluis Alseda (Barcelona)

Stefan Jackowski (Warsaw)
Zbigniew Nitecki (Medford, Mass.)
Mariusz Urbaiski (Denton, Texas)
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1686 Foreword

The interest of the symposium was focused on systems in one-dimensional spaces
(intervals, circles, trees and graphs), as well as higher dimensional ones (tori, spheres, discs
and other manifolds). Summarizing progress made in this field and exploring new directions
formed an important part of the symposium. Discussions were encouraged to give people

an opportunity to exchange ideas.

The symposium brought together 77 researchers from 50 different universities, and the

following lectures were given:

F. Balibrea: Some new results on sequence topo-
logical entropy

J. Bobok: Two inverses problem

N. Fagella: Dynamics on Hubbard trees

J. M. Gambaudo: Asymptotic Braid Theory

J. Guaschi: Surface homeomorphisms and Reide-
meister classes

M. Jakobson: Nonhyperbolic attractors in dimen-
sions 1 and 2
X. Jarque:
ezponentials
A. Katok: Entropy and growth of periodic orbits
for low-dimensional systems

G. Keller: Equilibrium states for S-unimodal maps
S. Kolyada: Topological entropy of nonau-
tonomous piecewise monotone dynamical systems
on the interval

K. Krzyzewski: On some Sidon sequences

J. Llibre: Sets of periods for torus maps

J. Los: Dynamical CW-complezes

A. Manning: Symbolic dynamics for a hyperbolic
toral automorphism

M. Misiurewicz Conditions for stability of inter-
val maps

Misiurewicz points for complex

7. Nitecki: Automorphisms of graphs and surfaces
T. Nowicki: Invariant measures for S-unimodal
maps

A. Nunes: Minimum number of fized points for
maps of the figure eight space
F. Przytycki:  Holomorphic
maps: rigidity

C. Simé: Invariant curves of perturbed nontwist
area preserving maps

M. Smorodinsky: Normal 7% configurations

J. Smital: On the entropy log 2 problems

S. van Strien: Update about fibonacci maps

D. Treschev: Closures of separatrices in two-
dimensional area-preserving maps

Ch. Tresser: The dynamics of some digital filters
M. Urbanski: Apollonian Packings

P. Walters: Strong equilibrium states

M. P. Wojtkowski: Hamiltonian systems with
linear potential and collisions

X. Ye: Topological entropy of a tree map with non-
divisible periodic orbits

P. Zgliczyniski: Sharkouskii theorem for multidi-
mensional peturbations of 1-dim maps

Collet-Eckmann

All participants were invited to submit a contribution to these proceedings, and all papers
that were accepted had to pass through a refereeing process appropriate for a mathematical
research journal.

We thank the following institutions for the economic support they provided: Cen-
tre de Recerca Matematica, Ministerio de Educacidn y Cultura, Universitat Autonoma de
Barcelona and Grupo de Sistemas Dindmicos de la Universidad de Murcia. We also thank
the participants of the meeting for offering everyone an intense and highly interesting math-
ematical experience. Finally, we thank Maria Juli4 for the invaluable help in preparing
this issue.

Lluis Alseda,
Universitat Autnoma de Barcelona

Jaume Llibre,

Universitat Autonoma de Barcelona

Michat Misiurewicz,

Indiana University-Purdue University Indianapolis




