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Abstracts.
Marianne Akian, Inria and CMAP, École polytechnique, CNRS, IP Paris

Escape Rate Games and competitive spectral radii

Abstract. We consider a new class of repeated zero-sum games in which the payoff of one
player is the escape rate of a dynamical system which evolves according to a nonexpansive
nonlinear operator depending on the actions of both players. Considering order preserving
finite dimensional linear operators over the positive cone endowed with Hilbert’s projective
(semi-)metric, we recover the matrix multiplication games introduced by Asarin et al. [1],
which generalize the joint spectral radius of sets of nonnegative matrices. We establish a two-
player version of Mañe’s Lemma characterizing the value of the game in terms of a nonlinear
eigenproblem. We deduce the existence of optimal strategies of both players. This is motivated
by applications to population dynamics (growth maximization and minimization). This also
provides a vector valued generalization of mean-payoff games.

This is a joint work with Stéphane Gaubert (Inria and CMAP, École polytechnique, CNRS, IP

Paris), and Loic Marchesini (CMAP, École polytechnique, CNRS, IP Paris and Inria).
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Sahiba Arora, University of Twente

Asymptotics of eventually positive semigroups

Abstract. In many concrete applications, operator semigroups exhibit positivity, ensuring that
a positive initial datum leads to a positive solution for all time t ≥ 0. Consequently, positive
semigroups have been extensively studied. However, recent years have witnessed a surge in the
exploration of eventually positive semigroups, where a positive initial datum results in a solution
that becomes and remains positive (only) for sufficiently large times.

This talk delves into the question of whether the favourable asymptotic properties observed in
positive semigroups extend to eventual positivity. We explore the challenges encountered in
adapting proofs and discuss strategies to overcome these obstacles.

Florian Boisen, Dresden University of Technology

A generalization of Riesz* homomorphisms on order unit spaces

Abstract. Riesz homomorphisms between vector lattices are generalized by van Haandel to
Riesz* homomorphisms between pre-Riesz spaces. Riesz* homomorphisms are characterized,
intrinsically, via a condition on finite sets. Originally, van Haandel claimed that sets with at
most two elements are sufficient. In this talk, I illustrate that, even in the setting of finite-
dimensional order unit spaces, this is not true, in general.

References
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homomorphisms on order unit spaces, Quaestiones Mathematicae, (2024).
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Christian Budde, University of the Free State

Positive Desch-Schappacher perturbations of bi-continuous semigroups on AM-spaces

Abstract. In this talk, we consider positive Desch-Schappacher perturbations of bi-continuous
semigroups on AM-spaces with an additional property concerning the additional locally convex
topology [2]. As an example, we discuss perturbations of the left-translation semigroup on the
space of bounded continuous functions on the real line and on the space of bounded linear op-
erators. As main reference serves the work of A. Batkái, B. Jacob, J. Wintermayr and J. Voigt
[1] on positive Desch-Schappacher perturbations of strongly continuous operator semigroups.

References

[1] Bátkai, A., Jacob, B., Voigt, J., Wintermayr, J., Perturbations of positive semigroups on
AM-spaces. Semigroup Forum, 96:2, 333–347 (2018).
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Painos Chitanga, University of Kent

Hausdorff Dimension of continued fractions and Perron-Frobenius operators

Abstract. Given a subset E of N the set of continued fraction expansions is given by

JE = {x ∈ (0, 1) : x = [a1, a2, a3 · · · ] with ai ∈ E for all i},
where

[a1, a2, a3, · · · ] =
1

a1 +
1

a2 + 1
a3+···

.

These sets typically have a fractal nature and their Hausdorff dimension, denoted dimH(JE),
has been studied extensively. In this talk we will discuss the dimension spectrum of E,

DS(E) = {dimH(JF ) : F ⊆ E},
for different sets E. The structure of the dimension spectrum can be analysed using Perron-
Frobenius operators, which are positive operators. Among other results we will see how the spec-
tral theory of these operators can be used to answer a question raised by Chousionis, Leykekhman
and Urbanski [1] concerning the dimension spectrum of sets of powers Ek = {nk : k = 1, 2, 3, . . .}.
Based on joint work with Bas Lemmens and Roger Nussbaum.
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Alexander Dobrick, CAU Kiel

On buffered flows in infinite networks

Abstract. We consider a transport problem on an infinite metric graph, focusing on its well-
posedness and long-term behaviour, given that the mass flow is buffered in at least one vertex. In
this context, we address the well-posedness of the flow by leveraging a recent boundary pertur-
bation result on AL-spaces. Furthermore, we discuss the long-term behaviour of the flow using
recent results about the convergence of stochastic semigroups that dominate a kernel operator.
This is joint work with Florian G. Martin.
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Julian Hölz, University of Wuppertal

Uniform ergodicity of Banach lattice homomorphisms

Abstract. Measure preserving and topological dynamical systems can be associated with a
homomorphism of a Banach lattice of functions by means of so-called composition operators.
By studying properties of lattice homomorphisms, we thus show that the uniform ergodicity for
topological dynamical systems implies eventual periodicity and for measure preserving system
it implies periodicity.

Jonathan Mui, University of Wuppertal

Positivity as a stability condition

Abstract. This talk concerns C0-semigroups and resolvent operators on Banach lattices which
are not only positive, but even ‘positivity improving’ in a precise sense. This stronger property
is often encountered in PDE problems, especially in the context of diffusion equations (e.g. [1]).
Loosely speaking, the main goal is to demonstrate how positivity improvement is stable under
bounded perturbations in an abstract setting which is motivated by the study of Schrödinger
operators and applications to semilinear evolution equations [2].

This is joint work in progress with Daniel Daners and Jochen Glück.

References
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Marianna Porfido, TU Bergakademie Freiberg

Kernel estimates for parabolic systems of PDEs with unbounded coefficients

Abstract. In this talk we consider a class of systems of nondegenerate elliptic partial differential
equations with unbounded coefficients with possibly unbounded diffusion coefficients which may
vary equation by equation. In particular, we deal with a vector-valued elliptic operator A in
divergence form defined on smooth functions f : Rd → Rm by

(Af)h = div(Qh∇fh) + 〈bh,∇fh〉 − (V f)h

for h = 1, . . . ,m, where Qh : Rd → Rd×d, bh : Rd → Rd for every h = 1, . . . ,m and V : Rd →
Rm×m. Under suitable assumptions, we prove pointwise upper bounds for the transition kernels
of the semigroup associated in Cb(Rd;Rm) with the operator A. The idea is to adapt and
generalize to our setting the techniques exploited in the scalar case based on time-dependent
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Lyapunov functions for the parabolic operator Dt + A. We finally illustrate our results in case
of polynomially and exponentially growing coefficients.
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Janko Stennder, TU Dresden

Markov operators on order unit spaces

Abstract. Let Ω be a topological space. An operator T on C(Ω) is called a Markov operator if
T is positive and maps the constant 1 function to itself. It is well-known that T is an extreme
point in the set of Markov operators if and only if T is a Riesz homomorphism. This was also
shown in the more general context of unital f -algebras. We investigate Markov operators in the
setting of order unit spaces. By means of the functional representation order unit spaces can be
represented as order dense subspaces of C(Ω) for some compact Hausdorff space Ω. We present
a similar result as above in the case that the order unit space is a subalgebra of its functional
representation.

Onno van Gaans, Leiden University

The order center and the algebraic center of a JB-algebra

Abstract. The vector space of all self-adjoint operators on a Hilbert space with the Jordan
product A ◦ B = (AB + BA)/2 is a typical example of a JB-algebra. A JB-algebra is both
a Jordan algebra and a Banach space with with a suitably compatible norm. A JB-algebra is
commutative but typically not associative. The set of all squares in a JB-algebra is a closed
cone and, with the induced order, a JB-algebra is an Archimedean directed partially ordered
vector space.

There are two natural notions of a center in a JB-algebra. The algebraic center of a JB-algebra
is defined to be the set of those elements whose corresponding left multiplication operator com-
mutes with all other left multiplication operators. The order center is the subspace of all linear
operators on the JB-algebra consisting of the operators that are below and above a multiple of
the identity operator, where the space of operators is ordered by the cone of positive operators.
We will show that the order center and the algebraic center of a unital JB-algebra are isomorphic.
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Melchior Wirth, Institute of Science and Technology

Symmetric Quantum Markov Semigroups and Their Generators

Abstract. A quantum Markov semigroup is a point-weak∗ continuous semigroup of unit-
preserving, completely positive maps on a von Neumann algebra. For such semigroups there
are several non-equivalent notions of symmetry, including GNS and KMS symmetry. In this
talk I will report on recent progress in the project to characterize the generators of GNS- and
KMS-symmetric quantum Markov semigroups and discuss some open questions. (This is partly
joint work with Matthijs Vernooij.)
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