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Computability obstructionsin multidimensional symbolic
dynamics

Sablik Mathieu -

1: Université Aix-Marseille 1
Université de Provence - Aix-Marsaille |
* : Corresponding author

While the theory of one-dimensional subshift of finite type is linked with finite automata, the
study in higher dimensions has connections with computability theory. For example, even the
basic problem which consist to decide if a subshift of finite type is empty becomes undecidable
in dimension 2. During along time this undecidability appears only as obstructions in the study
of dynamical properties but recent results use computability concepts to describe it. Thus local
constraints can imply "complex" dynamical properties in the computability setting. This talk
explore these recent connexions between dynamical properties and computability concepts.
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Topological and measurable full groups

Giordano Thierry *

1: University of Ottawa
http://www.uottawa.ca
* 1 Corresponding author

The notion of full group wasintroduced by H. Dyein hisstudy of orbit equival ence of measured
dynamical systems. It wasthen extended to the Borel and to thetopological case. Inthissequence
of talks| will review the known results both in the measurable and the Borel case before studying
the topological case. To $\phi$ is a minimal homeomorphism of the Cantor set (i.e., $(X,\phi)$
isaCantor minimal system) isassociated two different full groups; the so-called finite full group
or topological full group $\[[\phi]] $ and the full group $[\phi]$ .

We will review their main properties and in particular describe the recent new results on the
topological full group.
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Topological modelsin holomor phic dynamics

Bonnot Sylvain **

1: Universidade de S&o Paulo (USP)
* . Corresponding author

Inthismini-coursewewill describetopol ogical modelsfor dynamical systemsin oneand several
complex variables. In particular we will focus on the family of the so-called complex Hénon
mappings which exhibits a great variety of behaviours. Our goal will be to understand the
topological properties of the various attractors that appear naturally in such dynamical systems.
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Dynamics, Fractal Geometry and Number Theory: the
L agrange spectrum

Moreira Carlos ©*

1: Instituto Nacional de Matematica Purae Aplicada (IMPA)
Estrada Dona Castorina 110 Rio de Janeiro 22460-320
http://www.impa.br/opencms/pt/

* . Corresponding author

The study of good approximations of real numbers by rational numbers is a classic subject of
Number Theory, related to several other importante subjects, as Diophantine equations and the
theory of transcendence. One of the fundamental facts aboutdiophantine approximations is that
every irrational number can be approximated by rational numbers p / g with error $ | \apha -p/
g| 0 $for which there are infinitely many rational numbers p/ g such that $ | \alpha- p/q |
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Asymptotically periodic piecewise contractions of the
interval

Pires Benito *

1: Universidade de S8o Paulo - USP (BRAZIL) (USP)
Departamento de Computacdo e Matemética, Av. Bandeirantes, 3900, CEP 14040-901, Ribeirdo Preto - SP.

Www.usp.br
* . Corresponding author

Let $A 1,\Idots, A_n$ be a sequence of pairwise disoint compact subintervals of $(0,1)$. Let
$\phi_i:[0,1]\to A_i$ be a $C"2$-diffeomorphism such that $\sup_{x\in (0,1)} \vert D\phi_i(x)\
vert
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| nvariant measures for nonprimitive adic
transformations

Fisher Albert 1

1: MarinaTalet
Univer Aix-Marseille

We present a classification of the invariant measures for Vershik's adic transformations.
We address the nonstationary, nonprimitive case, where interesting measures which are infinite
on every open subset

can occur. The Bratteli diagrams are assumed to have a bounded number of vertices and the
measures are finite
on some subdiagram defined by erasing vertices and edges.

Our results extend theorems of Bezuglyi, Kwiatkowski, Medynets and Solomyak.
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Ergodic properties of random iterations of skew products
Cirilo Patricia*
1: Universidade Estadual Paulista Jilio de Mesquita- UNESP (BRAZIL) (UNESP)

We will prove ergodic properties for random skew products on the cylinder, obtaining aversion
of Kakutani's theorem for such systems.

More specifically, we study systems of the form $(\omega, y) \rightarrow (\sigmalomega, \Phi_
{\omega_0} (y))$ where $\sigma$ is the \textit{ shift} on the simbolic space $\Omega$ and $y$
belongs to the cylinder $\mathbb{ S} *1\times\mathbb{ R} $. We prove that, when the skew
product is conservative, thenitisergodic if and only if the maps $\Phi_i$ have no common non-
trivial invariant set. It is also true that these systems are rationally ergodic with return sequence
asymptotic to $\sgrt{ n} $. Thisisajoit work with Yuri Lima and Enrique Pujals.
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Skew-composed flows

Aliste-Prieto José **

1: Universidad Andres Bello
* . Corresponding author

Skew-composed flows is a particular kind of systems which include quasiperiodically forced-
circle homeomorphisms, homeomorphisms of generalized solenoids and other kind of almost-
periodic behaviour. We will show in thistalk how these flows allow for an easy formulation of
Poincar'e-like theorem ensuring that the flow is actually semiconjugated to a tranglation. This
joint work with T. Jager
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| nstability in celestial mechanics. the N+2 centre problem
and weak forms of hyperbolicity.

Pujals Enrique ©*

1: Instituto Nacional de Matematica Purae Aplicada (IMPA)
Estrada Dona Castorina 110 Rio de Janeiro 22460-320
http://www.impa.br/opencms/pt/

* . Corresponding author

We will discuss a particular problem in celestial mechanics which can be consider as a first
approximation to the N+2 body problem where 2 of the bodies move faster than the others.
We will try to explain how the Partially Hyperbolic theory gives someinsightsin understanding
the solution of that celestial mechanic configuration.
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A thermodynamic for malism for continuoustime Markov
chainswith values on the Bernoulli space: entropy,
pressure and large deviations

LopesArtur 1

1: Universidade Federal do Rio Grande do Sul (UFRGS)
Av. Paulo Gama, 110 - Bairro Farroupilha - Porto Alegre - Rio Grande do Sul
http://www.ufrgs.br/ufrgs/inicial

We analyzethe ergodic propertiesof continuoustime Markov chainswith valuesonthe Bernoulli
space. We consider astheinfinitesimal generator theoperator L=L_A -1, whereL_A isadiscrete
time Ruelle operator (transfer operator), and A isagiven fixed Lipschitz function defined on the
Bernoulli space. The associated continuous time stationary Markov chain will definethe apriori
probability.

Given a Lipschitz interaction V, we are interested in Gibbs (equilibrium) state for such V. This
will be another continuous time stationary Markov chain. In order to analyze this problem we
will use a continuous time Ruelle operator (transfer operator) naturally associated to V. Among
other things we will show that a continuous time Perron-Frobenius Theorem is true in the case
V isaLipschitz function.

We also introduce an entropy, which is negative, and we consider a variationa principle of
pressure. Finaly, we analyze large deviations properties for the empirical measure in the
continuous time setting using results by Y. Kifer
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Dynamical systems of type (m,n)

Exel Filho Ruy 1

1: Universidade Federal de Santa Catarina (UFSC)
mtm.ufsc.br

Given positive integers $n$ and $m$, we consider dynamical systems in which (the digjoint
union of) $n$ copies of atopological spaceis homeomorphic to $m$ copies of that same space.
The universal such system is shown to arise naturally from the study of a C*-algebra denoted
by $O_{m,n}$, whichinturnisobtained asaquotient of thewell known Leavitt C*-algebra$L
{m,n}$, aprocess meant to transform the generating set of partial isometriesof $L_{m,n}$into
atame set. Describing $O_{ m,n} $ as the crossed product of the universal $(m,n)$--dynamical
system by a partia action of the free group $F_{m+n} $, we show that $O_{m,n} $ is not exact
when $n$ and $m$ are both greater than or equal to 2, but the corresponding reduced crossed
product, denoted by $O {m,n}”r$, is shown to be exact and non-nuclear. Still under the
assumption that $m, n\geg2$, we prove that the partial action of $F {m+n}$ is topologically
free. Thisisjoint work with Pere Arafrom the Universitat Autonoma de Barcelona.
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Ergodic Optimization and Phase Transitionsin Shift
Spaces

Bissacot Rodrigo !

1: Institute of Mathematics and Statistics - University of S&o Paulo (IME-USP)
Department of Applied Mathematics CP 66281 Rua do Matdo 1010 Cidade Universitaria 05508-090 - Sdo Paulo, SP-
Brasil
https.//sites.google.com/site/matbi ssacot/

We discuss some results about maximizing measures (existence and support properties) and the
connection of those facts with the analyticity of the Pressure in some countable Markov shifts.
We al so study some natural questions from the Ergodic Optimization point of view in the context
of Statistical Mechanics (Ising Models) in multidimensional shift spaces. The results are part
from two worksin progress with Ricardo Freire (IME-USP) and Leandro Cioletti (Unb-Brazil).
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Structural theory of transition classes

Allahbakhshi Mahsa !

1: Centro de Modelamiento Matematico (CMM)
Centro de Modelamiento Matematico Av. Blanco Encalada 2120 Piso 7 Santiago de Chile
http://www.cmm.uchile.cl/

Given afinite-to-one factor code $\pi$ from a one dimensional shift of finite type $X$ onto a
sofic shift $Y$ there is a well-known quantity assigned to $\pi$ called the degree of the code
and is defined to be the minimal number of preimages of points of $Y$. When $\pi:X\to Y$is
infinite-to-one, a notion analogous to the degree of afinite-to-one code, called the class degree,
was defined recently. The class degree is the minimal number of transition equivalence classes
over points of $Y$ where the definition of transition classes is motivated by communicating
classesin Markov chains. We describe the structure of such transition classes and show that the
class degree which is a generalization of the degree satisfies similar properties. Joint work with
S. Hong and U. Jung.
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Examples of $C**$-algebrasinspired by higher
dimensional symbolic dynamic

Burgstaller Bernhard *

1 : Departamento de Matematica, UFSC Florianopolis
Departamento de Matemética Universidade Federal de Santa Catarina CNPJ: 83.899.526/0001-82 Campus Universitério
Trindade CEP 88.040-900 Floriandpolis-SC, Brasil
ufsc.br

$C*$-algebras, inspired by the non-commutatitivity of quantum theory, are natural non-
commutative candidates generalizing a commutative space $C_0(X)$ with an action. For
instance, Cuntz and Krieger recovered the Bowen--Franks invariant of a shift of finite type by
computing the extension groups and $K$-theory of their so-called Cuntz--Krieger $C*$-
algebras associated to shifts of finite type.

In this talk we discuss some examples of Cuntz--Krieger type agebras inspired by higher
dimensional symbolic dynamical systems, that is, systemswith an action by $\mathbb{ Z} *2$ or
an amenable group. We obtain some uniqueness and $K $-theory results for these algebras.
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The Frenkel-K ontorova model for almost-periodic
environments

Garibaldi Eduardo

1: Universidade Estadual de Campinas (UNICAMP)
http://www.ime.unicamp.br/
* 1 Corresponding author

In this talk, we discuss the existence of minimizing configurations associated to generalized
Frenkel-K ontorovamodels on quasi-crystals. Thisisajoint work with Samue Petite (Université
de Picardie) and Philippe Thieullen (Université de Bordeaux).
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The Dynamics of | nver se Semigroups

Starling Charles

1: Universidade Federal de Santa Catarina (UFSC)
* . Corresponding author

Inverse semigroups are semigroups such that each element $s$ has a unique "inverse'; that is,
an element $t$ such that $sts = s$ and $tst = t$. Actions of inverse semigroups on spaces may
be studied as semigroup actions, but it turns out that each inverse semigroup $S$ givesriseto a
topological space on which $S$ acts intrinsically. Hence, inverse semigroups are inherently
dynamical objects, despite being defined only algebraically. The action of $S$ on thisintrinsic
space giveriseto an etale groupoid and hence a C* -algebra. We give some examples, specifically
the polycyclic monoids (which give rise to the one-sided full shift and the Cuntz algebras), self-
similar groups, and self-similar graph actions. In the latter cases, we show that in many cases
the C*-algebraisisomorphic to apartial crossed product of the intrinsic space by agroup. This
isjoint work with Ruy Exel.
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Prime numbers, deter minism and pseudorandomness

Mauduit Christian

1: Aix-Marseille Université (AMU)
Ministere de I'Enseignement Supérieur et de la Recherche Scientifique
Aix-Marseille Université Jardin du Pharo 58, bd Charles Livon -13284 Marseille Cedex 07
http://www.univ-amu.fr/

* . Corresponding author

The difficulty of the transition from the representation of an integer in a number system to its
multiplicative representation (as a product of prime factors) is at the source of many important
open problems in mathematics and computer science.

We will present a survey on recent results concerning the study of independence between the
multiplicative properties of integersand various"deterministic function”, i. e. function produced
by adynamical system of zero entropy or defined using a simple algorithm, in connection with
the Chowla and Sarnak conjectures on M obius randomness principle
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A class of equal-entropy extensions of multidimensional
full shifts

Schraudner Michael **

1: Centro de Modelamiento Matemético (CMM)
Centro de Modelamiento Matemético Av. Blanco Encalada 2120 Piso 7 Santiago de Chile
http://www.cmm.uchile.cl/

* . Corresponding author

We present a class of $imathbb 272$ subshifts of finite type given by nearest neighbor rules (i.
e. transition matrices) which have topological entropies of the form $\log N$ for a fixed but
arbitrary natural number $N\in\mathbb N$. We then show that those matrix shifts always factor
onto the $\mathbb 2~2$ full shift of the same entropy (we study the explicitly given factor maps
and their properties) and that they can be constructed to realize all known (uniform) mixing
properties.
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Relative class degrees and multiplicative class degree
inequality

Hong Soonjo ¢

1: Centre de Modélisation Mathématique / Centro de Modelamiento Matemético (CMM)
http://www.cmm.uchile.cl

Class degrees of codes on shifts of finite type were devised extending the notion of degrees of
finite-to-one codes on shifts of finite type. Many of their properties have been revealed to be
nice analogues of degrees of finite-to-one codes, though, multiplicative equality for degrees of
compositions of finite-to-one codes is broken for class degrees of compositions of, possibly

infinite-to-one, codesin general. Weintroducerel ative class degrees and show that multiplicative
inequality holdsinstead for class degrees.
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A construction of strictly ergodic subshifts having
entropy dimension

Jung Uijin ©*

1: Ajou University
* 1 Corresponding author

The entropy dimension of shift spaces (indeed, that of any topological dynamical systems) was
introduced to measure a subexponential growth rates of the number of blocks. Any positive
entropy subshift hasentropy dimension 1, and any Sturmian or substitutional subshift hasentropy
dimension 0. In thistalk, for any hin [0,1], we give a construction of a strictly ergodic subshift
of entropy dimension h. Thisisajoint work with K. K. Park and J. Lee.
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Equicontinuous actions and full groups
Cortéz Maria

1: Universidad de Santiago de Chile (USACH)
* . Corresponding author

Inthistalk wegiveadynamical way to characterizeisomorphicfull groupsfor freeequicontinuous
minimal actions on the Cantor sets. Thisisajoint work in progress with Kostya Medynets.
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Phase-transitionsin the quadratic family

Coronel Danidl

1: Universidad Andres Bello
* . Corresponding author

In this talk we show the first examples of a low-temperature phase-transition in the quadratic
family for the geometric pressure function in the real and complex case. We show examples of
afirst-order and a high-order phase transition. In both examples, the dynamicsis transitive and
the parameters are Collet-Eckmann.
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Spectra of Stochastic Adding Machines

Valle Glauco !

1: Instituto de Matematica (UFRJ)
Instituto de Matematica, Universidade Federal do Rio de Janeiro, PO. Box 68530, CEP 21945-970, Rio de Janeiro, RJ,
Brasil.
http://www.im.ufrj.br/

ThisisaJoint Work with Ali Messaoudi.

Adding one to a non-negative integer $n$ can be performed through an algorithm that changes
digits one by one in the expansion of $n$ on some system of numeration. Stochastic adding
machinesaretime-homogeneous M arkov Chainson the non-negativeintegersthat are built based
on astochastic rulethat prevents the algorithm to finish. Killeen and Taylor have introduced this
concept considering dyadic expansions. They found out and studied in detail an interesting
relation between complex dynamics and the spectral properties of the transition operators of a
particular class of dyadic stochastic machines: the spectraof the transition operatorswerefilled-
in Julia sets of degree two polynomials. Thereafter stochastic machines have been studied on
severa other systems of numerations. This generates a rich class of examples connecting
probability theory, operator theory and complex dynamics.

Here we are going to define stochastic adding machines based on Cantor Systems of numeration.
Then we compute the parts of the spectraof the transition operators associated to these stochastic
machines in different Banach spaces as $c:0,c$ and $I_\alpha)\ 1 \leg \a pha\leg Hinfty$.
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A bridge between Blichi automata and graph directed
iterated function systems

Leroy Julient

1: University of Luxembourg

In thistalk, | will present ajoint work with Emilie Charlier and Michel Rigo. We obtained an
equivalence between sets of real numbers recognizable by some finite Biichi automaton and sets
of real numbersthat arethe attractor of some graph directed iterated function system. Thisallows

us to prove a conjecture of Adamczewski and Bell about an analogue of Cobham's theorem for
reals.
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Reducible substitutions: The geometry of cobounds/
height

Sing Bernd !

1: The University the West Indies (UWI)
http://www.uwi.edu/index.asp

We look at the notion of "height of a constant length substitution” (compare Dekking '78),
respectively "cobounds of a primitive substitution” (compare Ferenczi-Mauduit-Nogueira '96)
from a geometrical and number-theoretic viewpoint. This alows us to better understand the
calculation of the spectrum of the associated dynamical systems, and also see under which
condition we can reduce the height. Appropriate examples of substitions, and one- and two-
dimensional substitution tilings will be given.
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Geometrical representation for a class of symbolic
dynamical systems

Messaoudi Ali ©*

1: Universidade Estadual Paulista Julio de Mesquita- UNESP (BRAZIL)
* 1 Corresponding author

Let $A$ be an aphabet over $d$ letters and $AN *} $ be the set of finite and non-empty words
over $AS. A {\it substitution}

Psigmas isamap from $AS to SAN*}$. It is known that to any substitution we can associate
a shift symbolic dynamical system.

In thiswork we will consider a class {\bf C} of substitutions over an alphabet of 3 letters. The
interest of this class remainsin the fact that the dynamical system associated to a substitution $\
sigma$in ${ \bf C} $ismeasuretheoretically isomorphicto an exchange of piecesover acompact
set ${\ca K} _{\sigma} $ of $\mathbb{ R} *2$ (called Rauzy fractal). The pointswherethe metrics
isomorphism is not one to one corresponds to the boundary of ${\cal K} {\sigma}$. We will
prove some geometrical and dynamical properties of this boundary.
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Eigenvalues of minimal Cantor systems

Durand Fabien®

1: Laboratoire Amiénois de Mathématique Fondamentale et Appliquée (LAMFA)
CNRS : UMR7352Université de Picardie Jules Verne
http://www.lamfa.u-picardie.fr/

In this talk we will review some results characterizing continuous and non-continuous
eigenfunctions of the Koopman operator. We will focus on minimal dynamical systems with
finite topological rank.
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A class of Cubic Rauzy Fractal

Rodrigues Tatiana *

1: Universidade Estadual Paulista Jilio de Mesquita- UNESP (BRAZIL)

Thisisajoint work with Jefferson Bastos, Ali Messaoudi and Daniel Smania.

In this paper, we study arithmetical and topological properties of aclass of Rauzy fractals given
by the polynomial x"3- ax"2+x-1 where a>2 is an integer. We give explicitly an automaton that
generates the boundary of the elements of this class. Using this automaton, we show the number
of neighbours of the Rauzy fractal (in the periodic tiling) is 8. We also prove that the boundary
of Rauzy fractal is homeomorphic to atopological circle.

28/36



Symbolic Dynamics associated to Substitution Tilings

Vaente Gustavo !

1: Universidade Federal de Santa Catarina (UFSC)
Floriandpalis, Santa Catarina
www.ufsc.br

It isknown that some tilings has representations using symbolic dynamics. Thisisdonein order
to compute the Cohomology and K-Theory associated to aTiling. Thiskind of representation is
often associated with one-dimensional substitution tilings. In this poster, the author presents an
interpretation that can be applied to specific examples of two-dimensional tilings.
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Enveloping semigroups of systems of order d

Donoso Sebastian *

1: Universidad de Chile (CHILE)

We study the Ellis semigroup of a d-step nilsystem and the inverse limit of such systems. By
using the machinery of cubes developed by Host, Kra and Maass, we prove that such a system
has a d-step topologically nilpotent enveloping semigroup. In the case d=2, we prove that these
notions are equivalent, extending a previous result by Glasner.

30/36



Direct Hamiltonization - The generalization of an
alter native Hamiltonization

Espindola Maria Lewtchuk 1

1: Depto. de Matemética/Centro de Ciéncias Exatas e da Natureza/ Universidade Federal da Paraiba (DM/
CCEN/UFPB)
DM/CCEN?UFPB - Campus Universitario | - Cidade Universitaria - 58051-970 Jodo Pessoa - PB
http://www.mat.uf pb.br/dm/index.php?option=com_frontpage& Itemid=1

A new procedimento named direct Hamiltonization gives another foundations to Hamiltonian
Analytical Mechanics, sincein thisformalism the Hamiltonian function can be obtained for any
mechanical system. The main change proposed in this procedimento is that the conjugate
momenta cannot be defined a priori, but instead of this, they are determinate as a consequence
of a canonical description of the mechanical system. Asthe direct Hamiltonization contains the
aternative one, then the usual Hamiltonization and momenta is recovered while the envelope
solution is selected. Also this procedimento assures the existence of a Hamiltonian function
without any constraints whatsoever mechanical system is considered, therefore the usual
guantization is always alowed. There are an infinity of possible extensions and applications of
these procedure, asin field theory or dynamical systems.
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Stochastic Adding M achine and 2-Dimensional Julia Sets

Asmat Uceda Rafael, Messaoudi Ali

1: Universidade Estadual Paulista Jilio de Mesquita- UNESP (BRAZIL)
* . Corresponding author

In thiswork, we define a stochastic adding machine associated to a quadratic base (F_n)_(n>=
0) and we study its spectral and topological properties. In particular we prove that the spectrum
of the transition operator associated to its transition matrix is connected to the filled Julia set of
aquadratic map of C"2.
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Subshiftsof Finite Type

Rodrigues Fagner

1: Universidade Federal do Rio Grande do Sul - UFRGS (BRAZIL) (UFRGS)
Instituto de Matemética - Universidade Federal do Rio Grande do Sul Av. Bento Gongalves, 9500 - Prédio 43-111 -

Agronomia Caixa Postal 15080 91509-900 Porto Alegre - RS
http://www.ufrgs.br/mat

We intend to show some preliminar results about a kind of subshift of finite type.
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Julia set of an holomor phic correspondence

LimaCarlos?

1: Ingtituto de Ciéncias Mateméticas e de Computagdo (ICMC-USP)
Avenida Trabalhador Sdo-carlense, 400 - Centro CEP: 13566-590 - Sao Carlos - SP
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Weintroduce the definition of Juliaset of the holomorphic (w-c)*g=z"p and also give an estimate
of its Hausdorff dimension using some tools of Thermodynamic Formalism.
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The Poincar é Recurrence Theorem

Lopez Daniel t

1: Universidade Federal de Santa Catarina (UFSC)
ufsc.br

Thework is essentially the study of the Poincaré Recurrence Theorem along with the necessary
knowledge for its understanding and proof.

ThePoincarérecurrencetheorem statesthat given afinite measure space (X, A, m) and aMeasure-
Preserving Tranformation T from X to X , then for every E in the sigma-algebra A we have that
almost every point of E returns an infinite number of timesto E through T.

This theorem consists of afirst result of ergodic theory which is an important tool in the areas
of Dynamical Systems and Statistical Mechanics, as well as being an interesting application of
Measure Theory which focuses on generalize the notions of length, area and volume using
functions known as measures
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A version of Mozes theorem for limit shifts of two-
dimensional substitutions

Barbieri Sebastian *

1 : Departamento de Ingenieria Matemética [ Santiago] (DIM)
Blanco Encalada 2120 (5to piso) Santiago
http://www.dim.uchile.cl

In thiswork we present a proof that every limit subshift generated by a 2 x 2 substitution is of
sofic type. To do this we construct an explicit extension by using as infrastructure a minimal
subshift which is a subset of the Robinson tiling and which provides a hierarchical skeleton for

all points.
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