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Preface 

This volume contains the proceedings of the activity 'Algebraic and Topological 
Dynamics' held at the Max-Planck Institute in Bonn, 1 May- 31 July, 2004 and 
the European Science Foundation exploratory workshop 'Dynamical Systems: From 
Algebraic to Topological Dynamics' also held at the Max-Planck Institute, 5- 9 July 
2004. The activities brought together researchers from many different branches of 
dynamical systems, and some of the papers in this volume reflect the collaborative 
research that took place during the activity. The papers and the talks presented at 
MPIM also reflect the extraordinary vitality of dynamical systems in its interaction 
with algebra, number theory, combinatorics, geometry, probability, analysis and 
other fields. 

Some of the aspects of dynamical systems covered by speakers included as-
ymptotic geometric analysis and (topological) transformation groups; arithmetic 
dynamics; C* -endomorphisms; actions of Polish groups; low-dimensional dynamics: 
graph theory, rotation theory, smooth interval dynamics, area preserving diffeomor-
phisms and time-one maps on surfaces, Sharkovski1-type theorems, C 1-expanding 
maps and g-functions; complex dynamics; interval exchange transformations and 
translation flow; billiards; number theory and dynamical systems; leafwise cohomol-
ogy of algebraic Anosov diffeomorphisms; symbolic dynamics; multifractal analysis 
and Diophantine approximations; dynamics and moduli spaces; invariant measures 
and Littlewood's conjecture; flows on manifolds; translation surfaces and Abelian 
differentials, symbolic representations of toral automorphisms, Mahler measure and 
equivalence relations; statistical properties of dynamical systems; transfer operators 
for geodesic flows and Heeke operators; anisotropic Sobolev spaces, transfer opera-
tors for Anosov diffeomorphisms; amoebas and algebraic dynamics; shift operators 
on buildings and noncommutative spaces; topological orbit equivalence; theory of 
entropy and chaos. 

In addition to the 90 or so mathematicians from 20 different countries who 
visited MPIM for the activity, many of the long-term visitors at the MPIM took 
part. Talks took place in an informal and constructive atmosphere, and it was a 
pleasure to see discussions taking place between groups of participants all over the 
Institute and at all times of day. 

The editors wish to record their thanks to the staff at the Max-Planck Institute 
and to the many researchers who participated for all their efforts in making this 
such a stimulating experience. 
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Sergiy Kolyada, Kiev 
Yuri Manin, Bonn 

Tom Ward, Norwich 



List of Participants 

Jon Aaronson 
Tel Aviv University, Israel 

Ethan Akin 
The City College, CUNY, US 

Lluis Alseda 
Universitat Autonoma Barcelona, Spain 

Joseph Auslander 
University of Maryland, US 

Viviane Baladi 
Institut de Math. de Jussieu, France 

Sergey Bezuglyi 
B.Verkin Institute, NASU, Ukraine 

Siddhartha Bhattacharya 
School of Mathematics, TIFR, India 

Fran~ois Blanchard 
Institut de Mathematiques, Luminy, 
France 

Alexander Blokh 
University of Alabama, US 

Mike Boyle 
University of Maryland, US 

Henk Bruin 
University of Groningen, Netherlands 

Patrice Le Calvez 
Universite Paris 13, France 

Alexandre Danilenko 
Ukrainian National Academy of 
Science, Ukraine 

Christopher Deninger 
Universitiit Munster, Germany 

ix 

Manfred Denker 
Georg-August-Universitiit Gottingen, 
Germany 

Anthony H. Dooley 
University of New South Wales, 
Australia 

Tomasz Downarowicz 
Wroclaw University of Technology, 
Poland 

Fabien Durand 
Universite de Picardie Jules Verne, 
France 

Manfred Einsiedler 
University of Washington, US 

Yong Fang 
Laboratoire de Mathematique d'Orsay, 
France 

Bassam Fayad 
Universite Paris 13, France 

Alexander Felshtyn 
Universitiit Siegen, Germany 

Sebastien Ferenczi 
Institut de Mathematiques, Luminy, 
France 

David Fisher 
Lehman College- CUNY, US 

John Franks 
Northwestern University, US 

Hiroshi Fujisaki 
Japan 

Tania Garfias 
Universitiit Gottingen, Germany 



X PARTICIPANTS 

Thierry Giordano 
University of Ottawa, Canada 

Eli Glasner 
Tel Aviv University, Israel 

Rostyslav Grigorchuk 
Steklov Mathematical Institute, Russia 

Toshihiro Hamachi 
Kyushu University, Japan 

Franz Hofbauer 
Universitiit Wien, Austria 

Christopher Hoffman 
University of Washington, Seattle, US 

Roman Hric 
Matej Bel University, Slovakia 

Pascal Hubert 
Institut de Mathematiques de Luminy, 
France 

Michael Keane 
Wesleyan University, US 

Gerhard Keller 
Universitiit Erlangen, Germany 

Bruce Kitchens 
State University of New York at Stony 
Brook, US 

Dmitry Kleinbock 
Brandeis University, US 

Sergi! Kolyada 
Institut of Mathematics, NASU, 
Ukraine 

Markus Krapf 
Universitiit Erlangen-Niirnberg, 
Germany 

Wolfgang Krieger 
Universitiit Heidelberg, Germany 

Mikhail K ulikov 
Moscow State University, Russia 

Jaroslaw Kwapisz 
Montana State University, US 

Francois Ledrappier 
University of Notre Dame, US 

Mariusz Lemanczyk 
Nicholas Copernicus University, Torun, 
Poland 

Douglas Lind 
University of Washington, US 

Carlangelo Liverani 
University of Rome Tor Vergata, Italy 

Alejandro Maass 
Universidad de Chile, Santiago, Chile 

Dieter Mayer 
U niversitiit Klausthal-Zellerfeld, 
Germany 

Curtis McMullen 
Harvard University, US 

Kostyantyn Medynets 
Institute For Low Temperature Physics, 
Ukraine 

Anton Mellit 
National Academy of Sciences of 
Ukraine 

Artur Avila de Melo 
College de France, France 

Michal Misiurewicz 
IUPUI, US 

Martin Moller 
Universitiit Essen , Germany 

Tomas Persson 
Lund University, Sweden 

Mark Pollicott 
University of Manchester, UK 

Feliks Przyticki 
Warsaw University, Poland 

Ian Putnam 
University of Victoria, Canada 

Lasse Rempe 
Christian-Albrechts-Universitiit zu Kiel, 
Germany 

Christian Rottger 
ISU Math Department, US 



PARTICIPANTS 

Omri Sarig 
Pennsylvania State University, US 

Jorg Schmeling 
Lund Institute of Technology, Sweden 

Klaus Schmidt 
ESI, Austria 

Martin J. Schmoll 
Pennsylvania State University, US 

Michael Schraudner 
Universitiit Heidelberg, Germany 

Christian Skau 
NTNU, Dragvoll, Norway 

Lubomfr Snoha 
Matej Bel University, Slovakia 

Sebastien van Strein 
University of Warwick, UK 

Michael Sullivan 
University Carbondale, US 

Klaus Thomsen 
University of Aarhus, Denmark 

Jean-Paul Thouvenot 
Universite Paris VI, France 

George Tomanov 
University Claude Bernard-Lyon 1, 
France 

Serge Troubetskoy 
Institute de Mathematiques de Luminy, 
France 

Vasyl Ustimenko 
UKMA, Ukraine and University of 
South Pacific, Fiji 

Eugeny Troitsky 
Lomonosov State University, Moscow, 
Russia 

Corinna Ulcigrai 
Princeton University, US 

Anatoly Vershik 
Steklov Institut of Math. St. 
Petersburg, Russia 

Yaroslav Vorobets 
Pidstryhach Institut, of Mathematics, 
Ukraine 

Peter Walters 
Mathematics Institute University of 
Warwick, UK 

Thomas Ward 
University of East Anglia, UK 

Barak Weiss 
Ben Burion University, Beer Sheva, 
Israel 

Xiangdong Ye 
Hefei University, China 

Anton Zoritch 
Universite de Rennes-1 IMAR, France 

xi 



This volume contains a collection of articles from the special program on algebraic and 
topological dynamics and a workshop on dynamical systems held at the Max-Planck 
Institute (Bonn, Germany). It reflects the extraordinary vitality of dynamical systems in 
its interaction with a broad range of mathematical subjects. 
Topics covered in the book include asymptotic geometric analysis, transformation groups, 
arithmetic dynamics, complex dynamics, symbolic dynamics, statistical properties of 
dynamical systems, and the theory of entropy and chaos. 

The book is suitable for graduate students and researchers interested in dynamical 
systems. 

ISBN D-8218- 3751-6 

9 780821 837511 


