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We cordially welcome you to the 3rd Maribor Workshop on Topological Dynam-
ics, Continuum Theory and related topics! We wish you an enjoyable, productive
and fruitful week! As with the previous years, we are looking ahead and hoping
that this workshop continues to be an annual event. This would not be possible
without all the participants and their enthusiasm in their attendance. We ask all
participants, if you enjoy the workshop, to please ask around when next years' event
is going to happen. It will motivate us to continue to organize and maintain this
event in the coming years.

Figure 1: University of Maribor

All talks and collaboration activities will take place in the lecture room 0/103 at
the Faculty of Natural Sciences and Mathematics, Koro²ka cesta 160, 2000 Maribor.
The conference dinner will take place on Wednesday Feb 11th in the restaurant La
Cantina in Maribor city center.

Again, we wish you an enjoyable and fruitful workshop!

Organizers:
Iztok Bani£
Jernej �in£
Matevº �repnjak
Rene Gril Rogina
Teja Kac
Tina Sovi£
Jimmy Zaker²nik
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Schedule

All talks are in the room 0/103.

Tuesday Feb 10 2026 Wednesday Feb 11 2026

9:00 � 9:40 Henk Bruin 9:00 � 9:40 Piotr Oprocha
9:50 � 10:10 Jimmy Zaker²nik 9:50 � 10:10 Domagoj Jeli¢
10:20 � 10:45 Co�ee 10:20 � 10:45 Co�ee
10:45 � 11:25 Lori Alvin 10:45 � 11:25 Sonja �timac
11:35 � 11:55 Hua Yan 11:35 � 11:55 Klára Karasová
12:00 � 13:30 Lunch 12:00 � 13:30 Lunch
13:30 � 14:10 Hector Barge 13:30 � 14:10 �iga Virk
14:20 � 14:40 Ivan Mastev 14:20 � 14:40 Sini²a Mili£i¢
14:45 � 15:15 Co�ee 14:45 � 15:15 Co�ee
15:15 � 15:55 Jaime Jorge Sánchez-Gabites 15:15 � 15:55 Ana Anu²i£
16:05 � 16:25 Ma²a Ðori£

Thursday Feb 12 2026

9:00 � 9:45 Benjamin Vejnar
9:55 � 10:10 Bryant Rosado Silva
10:20 � 10:45 Co�ee
10:45 � 11:25 Judy Kennedy
11:35 � 11:55 Ivan Jeli¢
12:00 � 13:30 Lunch
13:00 � 14:10 Van Nall
14:20 � 14:40 Goran Erceg
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Abstracts

Speedups of linear recurrent shifts Tue 9:00

Henk Bruin

University of Vienna

A speedup, like a time change in discrete time dynamics, is a way of moving faster
through the orbits of a dynamical system. Linearly recurrence is a stronger form
of minimality for subshifts, shared by e.g. all primitive substitution shifts and Stur-
mian shifts associated with rotation numbers of bounded type. We prove that the
homeomorphic speedup of a linearly recurrent two-sided subshift is again linearly
recurrent.

Chaos on Cantor-like fans Tue 9:50

Jimmy Zaker²nik

University of Maribor

The Cantor fan is the only smooth fan whose set of endpoints is homeomorphic to the
Cantor set. In this talk, we study non-smooth fans with the same property. First,
we construct two nonequivalent uncountable families of pairwise non-homeomorphic
fans whose set of endpoints is homeomorphic to the Cantor set. Afterwards, we show
that each such fan admits a topologically mixing mapping as well as a topologically
mixing homeomorphism. Finally, we study the chaotic properties of our newly-
constructed fans.
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Persistent Recurrence and Absorbing Cantor SetsTue 10:45

Lori Alvin
Furman University

Given a unimodal map, the recurrent critical point c is said to be reluctantly re-
current if there exists a δ > 0 such that for every l ∈ N there is a backward orbit
x = (x−l, . . . , x−2, x−1, x) in ω(c) such that B(x, δ) has a monotonic pull-back along
x; otherwise we say c is persistently recurrent. It is known that the collection of end-
points for the inverse limit space lim←−{[c2, c1], f} is precisely the collection of folding
points (inhomogeneities) if and only if c is persistently recurrent. Additionally, per-
sistent recurrence is a necessary condition for the existence of an absorbing Cantor
set, which is a Cantor set metric attractor for a non-in�nitely renormalizable uni-
modal map. We establish a symbolic characterization for persistent recurrence in
unimodal maps and present a construction to generate a family of unimodal maps
with absorbing Cantor sets.

Topological aspects of quantum chaosTue 11:35

Hua Yan
CAMTP - Center for Applied Mathematics and Theoretical Physics, University of

Maribor

We study quantized classical maps on a two-dimensional toroidal phase space and
show that the sensitivity of their eigenstates to boundary conditions is governed by
a topological invariant, the Chern index, in direct analogy with the quantized Hall
conductivity.

Geometric topology and the realization problem of attractorsTue 13:30

Héctor Barge
Universidad Politécnica de Madrid

In this talk we shall see what topological conditions must a compact set ful�ll in
order to be an attractor for either a continuous or discrete dynamical system. We
shall see that not only the topology of the compactum but the way in which it is
embedded in the phase space also plays a role. We shall exhibit plenty of examples
of compacta that cannot be realized as attractors.
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Rational involutions and an application to planar systems of
ODE Tue 14:20

Ivan Mastev
Center for Applied Mathematics and Theoretical Physics (CAMTP), University of

Maribor

An involution refers to a function that acts as its own inverse. In this paper, our fo-
cus lies on exploring two-dimensional involutive maps de�ned by rational functions.
These functions have denominators represented by polynomials of degree one and
numerators by polynomials of degree at most two, depending on parameters. We
identify the sets in the parameter space of the maps that correspond to involutions.
The investigation relies on leveraging algorithms from computational commutative
algebra based on Groebner basis theory. To expedite the computations, we employ
modular arithmetic. Furthermore, we showcase how involutions can serve as a valu-
able tool for identifying reversible and integrable systems within families of planar
polynomial ordinary di�erential equations.

�Simple� compact invariant sets for �ows in R3 that carry
many periodic orbits with di�erent knot types Tue 15:15

Jaime Jorge Sánchez Gabites
Universidad Complutense de Madrid

Consider a continuous �ow in R3. Periodic orbits then represent knots. Suppose
K ⊆ R3 is a compact invariant set that contains a large number of periodic orbits
Ki having di�erent knot types. Additionally, assume that these orbits �t together
nicely enough so that K ends up having a �nitely generated (�ech) (co)homology.
Many attractors (e.g. the Lorenz attractor) have this property. As a sort of very
weak converse we will show that, under certain assumptions, any K having this
property must capture the unstable manifold of most of the Ki.

This is all work in progress, so the talk will be of a rather informal nature.

Polynomial entropy of induced homeomorphisms on C(S1) Tue 16:05

Ma²a Ðori¢
Matemati£ki institut, SANU, Beograd

Hyperspace C(S1) is a compact metric space whose elements are nonempty con-
nected compact subsets of S1. If f : S1 → S1 is a homeomorphism, then it is known
that the topological entropy of the induced map C(f) on C(S1) is zero. One of
the re�ned measures of complexity for systems with zero topological entropy is the
polynomial entropy. We computed the polynomial entropy of the induced homeo-
morphism on C(S1), �rst when the non-wandering set of f is �nite, and later, using
di�erent methods, when f is an arbitrary homeomorphism on S1.

The talk is based on joint work with J. Kati¢.
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Entropy Flexibility of Dynamical SystemsWed 9:00

Piotr Oprocha

University of Ostrava, Czech Republic

A TDS (or a �ow) is lowerable if any intermediate value of topological entropy can
be realized by a compact subset. Entropy �exibility is a stronger property, where
we want any intermediate value of topological entropy to be realized on a subsystem
(possessing also a measure o maximal entropy). In this talk we will present large
classes of �ows (and TDS) with entropy �exibility.

The talk is based in parto on a joint work with Alexander Arbieto and Elias
Rego.

On periods and equicontinuity in the hyperspace of continua
in dimension oneWed 9:50

Domagoj Jeli¢

University of Split

Given a self-map f of a compact metric space X, one can associate to it the induced
mappings f and f̃ on the hyperspace 2X of compact subsets of X and on the hyper-
space C(X) of continua in X, respectively, both de�ned in a natural way. Within
this framework, it is natural to investigate the relationship between individual and
collective dynamics.

In this talk, we address the following question. Let f be a self-map of a topolog-
ical tree T , and let x be a periodic point of f with period p. What are the possible
periods of periodic points of

(
C(T ), f̃

)
, that is, of periodic subtrees containing x?

We then discuss the signi�cance of this result for the study of further properties
of the system

(
C(T ), f̃

)
. In particular, using this result, we show that the induced

system is always almost equicontinuous and we characterize its Birkho� center.
The talk is based on a joint work with Piotr Oprocha.
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Classi�cation of Hénon maps with strange attractors via the
topology of a stable manifold Wed 10:45

Sonja �timac

University of Zagreb

In an earlier work with Boro«ski, we classi�ed (up to conjugacy) the Hénon maps
with strange attractors in terms of three invariants that we introduced for them:
(a) kneading sequences, (b) pruned trees, and (c) folding patterns of the unstable
manifold of the hyperbolic �xed pointX in the attractor. In my talk, I will introduce
yet another way to determine conjugacy classes of there maps, this time purely from
the topology of the stable manifold W s of X. We consider a region of dissipation
D for the Hénon map and study the connected components of D ∩W s. To each
such component, we assign a separation type and prove that two Hénon maps are
conjugate if and only if their corresponding components share the same separation
type. This is joint work with Jan Boro«ski.

Strongly mixing non-exact selfmaps on Peano continua Wed 11:35

Klára Karasová

Charles University, Faculty of Mathematics and Physics

Let X be a compact metrizable space and f : X → X a continuous map. We say
that f is exact if for every nonempty, open set U ⊂ X there exists a natural number
n such that fn(U) = X. We say that f is strong mixing if for every nonempty, open
set U ⊂ X and every point x ∈ X there exists a natural number n0 such that for
every n ≥ n0 it holds x ∈ fn(U).

Thus every exact map is strong mixing. Moreover, every strongly mixing selfmap
of a tree is already exact. This raises the natural question of whether strong mixing
and exactness coincide on other classes of spaces.

Recently, Illanes and Rito proved that every dendrite that is not a tree admits
a strongly mixing but non-exact selfmap. Since the same phenomenon also occurs
on the circle, the case of �nite graphs became of particular interest. In this talk, we
generalize the result of Illanes and Rito, resolve the question for �nite graphs, and
establish another related result.
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Reconstruction results in topologyWed 13:30

�iga Virk
University of Ljubljana

Let X be a su�ciently tame topological space and assume we choose a �nite dense
enough subset S ⊂ X. To what degree can we reconstruct X or its properties
from S? In this talk we will survey several di�erent takes on this question. The
discussed topics will include some variants of the Nerve Theorem, Rips complexes,
Delaunay complexes, and some examples of topologically interesting spaces arising
from sciences. We will discuss the assumptions under which we can deduce the
homotopy type of the invariant set of a dynamical system.

Counterexamples in fractalologyWed 14:20

Sini²a Mili£i¢
Juraj Dobrila University of Pula, Faculty of Informatics

Fractal dimensions (Hausdor�, box/Minkowski-Bouligand, Assouad, and interme-
diate notions) are routinely used as �ngerprints of invariant sets, attractors, Julia
sets, and continua arising in dynamical systems.

The catch is that many of the properties we instinctively rely on - stability
under small modi�cations, compatibility with unions/products, agreement between
di�erent de�nitions, or even being determined by the underlying topology - fail
spectacularly.

The choice of counterexamples goes through some known pathologies for Haus-
dor�, box/Minkowski-Bouligand and Assouad dimension, culminating with some
novel results for the relationship of Hausdor� and box dimension on locally δ-Ahlfors
regular Cantor-constructing sets.

Commuting interval maps in dynamicsWed 15:15

Ana Anu²i¢
University of Zagreb

Question of �nding commuting pairs of maps with certain properties (on simple
spaces, e.g. intervals, triods, trees, dendrites) often appears in topological dynam-
ics in constructions of exotic continua with prescribed dynamical properties. For
example, a pair of commuting maps on a triod without a coincidence value gives a
triod-like continuum without the �xed point property. Maps rarely commute, and
construction of examples is notoriously di�cult, even on simplest continua such as
the interval. I will talk about my old and new research with Chris Mouron on com-
muting maps on the interval, show some dynamical implications, and outline open
problems.
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How complex is the arc-connection relation? Thu 9:00

Benjamin Vejnar
Faculty of Mathematics and Physics, Charles University

For any continuum we consider the equivalence relation on it, where two points are
equivalent if they can be joined by an arc. Recently, Debs and Saint Raymond proved
that this equivalence is always Borel measurable, if we start with a continuum in
the plane. We prove, that for planar continua, the arc-connection relation is always
Borel reducible to the Vitalli equivalence relation, in which two reals numbers are
equivalent if their di�erence is a rational number. This is a joint work with Michal
Hevessy and Yusuf Uyar.

Fraïssé fence "with" pseudo-arcs? Thu 9:50

Bryant Rosado Silva
Charles University

Using as inspiration known and new results about the Fraïssé fence and the �ow of its
homeomorphism group on the space of chains of compacta, we suggest a new space
by using pseudo-arcs instead of arcs and brie�y discuss some of our questions and
motivations. This is an ongoing project with Benjamin Vejnar (Charles University).

Turbulent closed relations Thu 10:45

Judy Kennedy
Lamar University

The notion of turbulence was introduced by Block and Coppel in their lovely book
in order to study the dynamical properties of interval maps. If X is a compact
metric space, and f is a continuous map from X to itself, f is turbulent if there exist
non-empty closed sets K and L in X such that the intersection of K and L contains
at most one point, and the union of K and L is contained in the intersection of the
sets f(K) and f(L). We generalize this idea to closed relations on compact metric
spaces, using the tools of Mahavier products and shift dynamics. This is joint work
with Van Nall and Chris Mouron.
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An uncountable family of Lelek-like fansThu 11:35

Ivan Jeli¢
University of Split, Faculty of Science

In this paper, we are interested in fans X that have the property that the set of
end-points of X is dense in X. We call them Lelek-like fans. It has been proved that
there is only one such smooth fan, called the Lelek fan. On the other hand, we will
show that there is an uncountable family of pairwise non-homeomorphic Lelek-like
fans, each of which admits a topologically mixing non-invertible mapping as well as
a topologically mixing homeomorphism.

Speci�cation on the Lelek fanThu 13:30

Van Nall
University of Richmond

Recent work of Piotr Oprocha and his collaborators has provided a number of
delicate examples of dynamical systems separating speci�cation, shadowing, and
periodic-point density , primarily in symbolic or totally disconnected spaces. The
goal of the present paper is to demonstrated that similar - and in some cases sharper
- separations occur on the Lelek fan, a continuum that can be embedded in a Cantor
fan.

Our constructions rely on Mahavier products of closed relations. By carefully
choosing relations on the unit interval, we obtain Mahavier products that are home-
omorphic to the Lelek fan whose associated shift maps display diverse dynamical
behavior. This approach yields a uni�ed framework for producing and analyzing
examples on a familiar continuum

Thu 14:20

Goran Erceg
University of Split

A fan is an arcwise-connected continuum that is hereditarily unicoherent and has
exactly one rami�cation point. Many known examples of fans have been constructed
as one-dimensional continua that are unions of arcs intersecting in exactly one point.
In 1954, Borsuk proved that every fan is a one-dimensional continuum that can be
expressed as a union of arcs intersecting in exactly one point. However, it is still
unknown whether this property characterizes fans. In this talk, I will show under
which additional assumptions every such union of arcs is indeed a fan. This is a
joint work with Iztok Bani£, Alejandro Illanes, Ivan Jeli¢, Judy Kennedy, and Van
Nall.
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