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Decay of correlations for dynamical systems admitting induced Weak
Gibbs-Markov maps
Asad Ullah

(Shanghai Institute for Mathematics and Interdisciplinary Sciences)

Abstract: In [2, 3], L. S. Young introduced induced Gibbs Markov maps. It was shown
that theexistence of induced Gibbs Markov maps with integrable return time implies the
existence of amixing invariant probability measure absolutely continuous with respect to
reference measure,and the rate of decay of correlations is related to the tail of the return time.
In this talk, I willdiscuss how to obtain similar results under weaker assumptions, which

allows the induced mapnot necessarily to be full branch.

The main results presented in this talk are detailed in [1].

[1] Ullah, A., Vilarinho, H. Statistical properties of dynamical systems via induced weak
Gibbs Markovmaps. Nonlinearity 38 (2025), 045024.

[2] Young, L.-S. Statistical properties of dynamical systems with some hyperbolicity.
Ann. of Math. (2)147, 3 (1998), 585-650.

[3] Young, L.-S. Recurrence times and rates of mixing. Israel J. Math. 110 (1999),
153-188.

A nonuniformly hyperbolic diffeomorphism with arbitrary number of
ergodic components and close to the identity
BREITE  (TRMIRFD
Abstract: In a joint work with Huyi Hu and Yun Yang, we prove that for any
[eNuU{w} and any reN, every compact smooth Riemannian manifold M of
dimM >5 a C” volume preserving nonuniformly hyperbolic diffeomorphism, which has

exactly/ ergodic components (in fact, Bernoulli components) and is C" close to the identity.



How frequent is the butterfly effect?
Maria R. Hertz  (SUSTech, China)
Abstract: We pose the following conjecture: The fact that a small amount of disorder
(positive Lyapunov exponents) leads to general stable disorder (stable ergodicity and even
stable Bernouliness) is the most frequent situation in conservative dynamics. We survey some

of the recent advances.

(Non)-existence of physical measures for doubly intermittent maps
Stefano Luzzatto (ICTP, Italy)
Abstract: I will introduce the concept of a physical measure and discuss a new family of
simple one-dimensional maps which may admit different kinds of physical measures and, in

some cases, no physical measures.

Ergodic optimization for random dynamical systems
D (iade k)

Abstract: The theory of ergodic optimization for random dynamical systems has been
developed. For every (continuous) random dynamical system ¢ on a compact metric
space (X,d), associated with a Lebesgue space (€, F,P), a concept of maximum ergodic
average is introduced, along with several equivalent characterizations. It is demonstrated that,
in a separable Banach space of continuous random functions, a maximizing measure is
generically unique. Furthermore, each ergodic measure can be uniquely maximized by a
continuous random function. Additionally, it is shown that the maximizing measure is
generically fully supported in Qx X, provided that ¢ satisfies that all random periodic
measure is dense in the set of all invariant measures with respect to the narrow topology.
Lastly, the zero-temperature limits of equilibrium states and their connections with

maximizing measures for random dynamical systems are also explored.
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Density and openness properties of non-uniformly hyperbolic
diffeomorphisms revisited
VS QPRI ZINE D)

Abstract: The extension from uniform hyperbolicity to partial hyperbolicity and
non-uniform hyperbolicity underscores the central role of non-uniform hyperbolicity in
understanding the dynamical behaviors of complex systems. Thus, are non-uniformly
hyperbolic diffeomorphisms dense in the space of diffeomorphisms? Is the subset they form
open? These two properties are crucial for analyzing the stability and universality of
dynamical systems. In this report, we review and explore the related works and findings in

this area.

Prime orbit theorem for Lorenz flows
BN R RED
Abstract: The prime orbit theorem as an analogue of the prime number theorem, giving
the constitution law of general orbits via the elementary periodic orbits in dynamical
systems. Margulis and Parry-Pollicott investigated it for uniformly hyperbolic flows. We show
that the prime orbit theorem holds for Lorenz flows, which contain singularity thus the

previous method can not be applied directly.

Ergodic measures with large entropy have uniformly large measure on
Pesin sets for surface diffeomorphisms
DR LRI R
Abstract: We prove that ergodic measures with large entropy give uniformly large
measure to the set of points with simultaneously long unstable and long stable manifolds. As a
consequence, we establish the effective SPR property for C* surface diffeomorphisms and
prove the finiteness of measures of maximal entropy for C” three-dimensional flows without

singularities.
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Dimension approximation and estimate for hyperbolic systems
BRI GO BB
Abstract: In this talk, we give some results on the dimensional approximation for
hyperbolic and expanding measures and dimensional estimate for hyperbolic sets on the
unstable manifolds. Also we will discuss some applications to the dimension of non-dense

orbit set for hyperbolic and expanding dynamical systems.

Spectral decomposition and skew-product for group actions
JEHEAS (T REORIMYE KA
Abstract: Spectral decomposition which is fundamental in the qualitative theory of
dynamical systems delineates that the nonwandering set can be decomposed as a finite
number of disjoint compact invariant indecomposable sets. In this paper we establish various
types of spectral decomposition for group actions on compact metric spaces. In particular, we

use a skew-product associated with a group action to derive the spectral decomposition of the

nonwandering set in a given direction.

Orbit structure of chaotic dynamical systems
M2 (EEXE
Abstract: There are many progress on the complexity of various orbital structures,
including saturation, recurrence and non-recurrence, same Birkhoff average, irregular and
completely irregular, Lyapunov irregular and emergent behavior, non-physical behavior,
shrinking targets, qualitative recurrence, etc. In this talk we mainly introduce some progress

from the viewpoint of existence, density, entropy, distributional chaos and its variants etc.
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Measures of maximal entropy that are SRB
Raul Ures (SUSTech, China)

Abstract: How often does it occur that the measure of maximal entropy of a system is an
SRB measure? We will talk about this question for Cl+«a partially hyperbolic
diffeomorphisms isotopic to Anosov (DA-diffeomorphisms) on T3, and establish a rigidity
result: the measure of maximal entropy is an SRB measure if and only if the sum of its
positive Lyapunov exponents coincides with that of the linear Anosov map A on all periodic

orbits of the support of the measure.

We will also show that a volume-preserving C1 + o DA-diffeomorphism on T3 is Anosov
if all Lyapunov exponents coincide almost everywhere with those of the linear Anosov in its
isotopy class. Consequently, a smooth DA-diffeomorphism is smoothly conjugated to its
linear part if and only if all Lyapunov exponents coincide almost everywhere with those of its
linear part. This talk is based in a joint work with Fernando Micena, Ryo Moore, and Jana R.

Hertz.

Folding entropy, folding-type entropy formula, and non-equilibrium
statistical mechanics
FAFE GEHRRS
Abstract: In 1990s, the ergodic theory of smooth dynamical system was proposed as a
useful tool to investigate the non-equilibrium statistical mechanics, particularly at the
conceptual level. In the study of entropy production, Ruelle proposed approaches to
establishing its positivity, leading to the emergence of the notion of folding entropy and
several intuitive mathematical problems:
(1) A folding-type entropy inequality along with the associated entropy formula;
(i1) The upper semi-continuity of folding entropy.

Beyond their physical significance, these problems are also of mathematical interest due
to their influence on both technical developments and theoretical extensions the classical
ergodic theory. This talk discusses a mathematical investigation of these problems in the
general setting of discrete-time dynamical systems of non-invertible differentiable maps.

This talk is based on several joint works with Prof. Gang Liao (Soochow University).

13



Equilibrium states of geodesic flow
ZHM (EITRE
Abstract: We show the uniqueness of equilibrium states for geodesic flows and frame
flows on manifolds of non positive curvature. If time permits, we also present

Patterson-Sullivan construction for equilibrium states of geodesic flows.

The Lyapunov exponents of hyperbolic measure for C' vector fields
RIHE QLIRIE RS
Abstract: In this talk, we talk about C' vector fields on Riemannian manifolds. Under
some conditions, we prove that every ergodic hyperbolic measure which is not supported on
singularities can be approximated by periodic measures, and the Lyapunov exponents of the
ergodic hyperbolic measure can also be approximated by the Lyapunov exponents of those

periodic measures.

The Zimmer program for partially hyperbolic systems
VRHAE  CRIBIXRSD

Abstract: Zimmer's superrigidity theorems on higher rank Lie groups and their lattices
launched a program of study aiming to classify actions of semisimple Lie groups and their
lattices, known as the Zimmer program. When the group is too large relative to the dimension
of the phase space, the Zimmer conjecture predicts that the actions are all virtually trivial. At
the other extreme, when the actions exhibit enough regular behavior, the actions should all be
of algebraic origin. We make progress in the program by showing smooth conjugacy to a
bi-homogeneous model (up to a finite cover) for volume-preserving actions of semisimple Lie
groups without compact or rank one factors, which have two key assumptions: partial
hyperbolicity for a large class of elements (totally partial hyperbolicity) and accessibility, a
condition on the webs generated by dynamically-defined foliations. We also obtain
classification for actions of higher-rank abelian groups satisfying stronger assumptions. Joint

work with D. Damjanovic, R. Spatzier and K. Vinhage.
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Simple systems and chaos complexity of linear reaction- diffusion equations
MRS (EREET R

Abstract: This paper investigates an initial and boundary value problem for the
reaction-diffusion equations, which can be considered as a linearized form of the advective
Fisher-KPP equations. It is demonstrated that all solutions exhibit chaotic behavior when the
three parameters of the reaction-diffusion equation vary above a specific surface. However,
stable solutions are obtained both on and below this surface within a particular subset of
initial values. Therefore, a criterion that serves as a necessary and sufficient condition for
chaos is deduced. The chaos and stability of the nonhomogeneous initial boundary value
problem are further studied. Finally, three numerical examples are provided to illustrate the

validity of the obtained results.

Derived-from-expanding endomorphism on 7°
RIEHE (ERKKH)

Abstract: Assume that f is a C" (r > 3) specially partially hyperbolic endomorphism on
the 2-torus which is homotopic to an expanding linear endomorphism 4 with irrational
eigenvalues. We prove that f and A4 are topologically conjugate, if and only if f is
area-expanding. If f is area-expanding and the center bundle is C', then the topological

conjugacy between f and A4 is C™ V" In particular, if 7 = @, the conjugacy isC*.

Variations of topological theory and ergodic theory under non-uniform
specification
JFRM (B ERE)

Abstract: Non-uniform specification property is a generalization of the classical
specification property, where the uniform gap constant is replaced by a gap function. In this
talk, we mainly focus on how gap function influences topological and ergodic theory. We first
review some classical results under specification. Then we consider several topics under
non-uniform specification, including the structure of the space of invariant measures,
dynamical complexity in multifractal analysis, growth of periodic orbits, intermediate entropy
property, ergodic optimization, etc. We also present examples showing that some classical
results may not hold under non-uniform specification. These examples also illustrate how the
gap function induces variations in these topics. This is a joint work with Wanshan Lin and

Xueting Tian.
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Ergodic and topological theory for systems with non-uniform structure
®Z (PR
Abstract: This talk focuses on the systems with non-uniform structure in symbolic
dynamical systems that do not satisfy the specification and shadowing properties, with
beta-shifts, S-gap shifts, and their factor systems as representative examples. We study the
ergodic and topological theory for the systems from two perspectives: establishing the
multi-horseshoe entropy-dense property and analyzing the complexity of quantitative
recurrence sets from the viewpoint of the strong distributional chaos. This work is joint with

Xiaobo Hou and Xueting Tian.

MNREEHEMLE
skEH CRIBXKS)
Abstract: Dynamical systems can be an important tool studying neural networks and
vise versa. | will demonstrate how to use neural networks to learn certain chaotic systems,
including Lorentz systems. Also review our recent work with Jianyu Chen and Jingyi Luo

about the study of chaotic properties of neural network.

Nonhyperbolic ergodic measures
skt ERtii iR R
Abstract: Hyperbolic dynamics are considered as well understood from the ergodic
viewpoint, however such systems are not typical. Shub, Mane, Bonatti, Diaz et al built many
robustly transitive non-hyperbolic systems, and these systems exhibit some hyperbolicity
called partial hyperbolicity. We would like to characterize these examples from ergodic

viewpoint, and thus it is inevitable to discuss non-hyperbolic ergodic measures.

We will talk about the prevalence of non-hyperbolic ergodic measures and how such
measures are embedded into the set of ergodic measures. This also allows us to discuss the
Lyapunov spectrum. This talk is based on joint works with C. Bonatti, L. Diaz, K. Gelfert, M.
Rams, D. Yang.
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Dynamics near a class of nonhyperbolic fixed points
Azt (FHERKS)
Abstract: In this talk, we investigate some dynamical properties near a nonhyperbolic
fixed point. Under some conditions on the higher nonlinear terms, we establish a stable
manifold theorem and a degenerate Hartman theorem. Furthermore, the finite shadowing

property also be discussed.

17
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