
Contributed Talks

Monday

Stanislav Hencl (Charles University)
Weak limit of homeomorphisms in W 1,n−1 and (INV) condition

Elefterios Soultanis (Radboud University)
Curvewise differentiable structure on generic metric measure spaces

Upper gradients lie at the heart of analysis on metric spaces. Using a notion of negligible
curve families one can prove the existence of minimal upper gradients, which allow an extensive
theory of first order calculus to be built on general metric measure spaces.

In this talk I describe how the duality of the two notions of negligibility, modulus and plans,
can be used to represent minimal upper gradients as maximal partial derivatives along curves.
Under a finite dimensionality assumption this representation gives rise to a weak curvewise
differentiable structure which is compatible with, and gives a concrete interpretation of, previ-
ous abstract differentiable structures. In particular there are pointwise norms and differentials
for Sobolev functions which recover the minimal upper gradient almost everywhere.

Maria Jose Gonzalez (Universidad de Cádiz)
Hardy spaces for quasiregular mappings

We defne Hardy spaces Hp for quasiregular mappings on the plane and show that, for
a particular class of these mappings, many of the classical properties that hold in the classical
setting of analytic mappings, still hold in this new setting. This particular class of quasiregualr
mappings will be described in terms of composition operators when the symbol is quasiconfor-
mal. This program was initiated and developed for Hardy spaces of quasiconfromal mappings
by Astala nd Koskela in 2011 in their paper Hp theory for quasiconformal mappings. Joint
work with T. Adamowicz.

Glenier Bello (IMPAN)
An Operator Model in the Annulus

We will present a concrete unitarily equivalent functional model for invertible Hilbert-space
operators T satisfying

−T ∗2T 2 + (1 + r2)T ∗T − r2I ≥ 0,

where 0 < r < 1. This expression comes from applying Agler’s hereditary functional calculus
to the polynomial (1 − t)(t − r2). We will also discuss the relation of this model with the
Sz.-Nagy-Foias one for Hilbert-space contractions. As a consequence, we prove that the closed
annulus r ≤ |z| ≤ 1 is a complere K-spectral set for T . The talk will be based on a joint work
with D. Yakubovich.
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Tuesday

Sun-Sig Byun (Seoul National University)
Nonlinear elliptic equations with matrix weights and measurable nonlinearities

We consider nonlinear elliptic equations with matrix weights and measurable nonlinearities
to obtain gradient estimates of weak solutions under a suitable Muckenhoupt weight condition
and a smallness condition on the coefficients.

Iwona Chlebicka (University of Warsaw)
Potential estimates for solutions to quasilinear elliptic problems with general growth.

Scalar and vectorial case.

We consider measure data elliptic problems involving a second order operator exhibiting
Orlicz growth and having measurable coefficients. As known in the p-Laplace case, pointwise
estimates for solutions expressed with the use of nonlinear potential are powerful tools in the
study of the local behaviour of the solutions. Not only we provide such estimates expressed
in terms of a potential of generalized Wolff type, but also we investigate their regularity
consequences.

For scalar equations we do not need to impose any structural conditions on the the operator
and we study generalized A-harmonic functions being distributional solutions to problems with
nonnegative measure. Lower and upper estimates we provide are sharp in the sense that the
potential cannot be substituted with a better one. As a consequence we get a bunch of sharp
criteria for continuity or Hölder continuity of the solutions. For systems we impose typical
assumptions of the Uhlenbeck-type structure of the operator and separated variables, whereas
the measure can be signed as another notion of very weak solutions is employed. In this case
the upper bound is shown with the same potential as in the scalar case and presented together
with its precise consequences for the local behaviour of solutions.

The talk is based on joint works:
(scalar) with F. Giannetti and A. Zatorska-Goldstein [arXiv:2006.02172] and (vectorial) with
Y. Youn and A. Zatorska-Goldstein, [arXiv:2102.09313], [arXiv:2106.11639].

Arttu Karppinen (University of Turku)
Sharp growth conditions for boundedness of maximal functionin generalized Orlicz

spaces

In this talk we study sharp growth conditions for the boundedness of the Hardy-Littlewood
maximal function in the generalized Orlicz spaces (also known as Musielak-Orlicz spaces). We
assume that the generalized Orlicz function ϕ(x, t) satisfies the standard continuity properties
(A0), (A1) and (A2). We show that if the Hardy-Littlewood maximal function is bounded
from the generalized Orlicz space to itself then ϕ(x, t)/tp is almost increasing for large t for
some p > 1. Moreover, we show that the Hardy-Littlewood maximal function is bounded
from the generalized Orlicz space Lϕ(Rn) to itself if and only if ϕ is weakly equivalent to
a eneralized Orlicz function ψ satisfying (A0), (A1) and (A2) for which ψ(x, t)/tp is almost
increasing for all t > 0 and some p > 1. These results differ from the known special cases of
variable exponent and Orlicz growth. The talk is based on joint work with Petteri Harjulehto.

Rami Ayoush (EIMI/PDMI RAS)
On finite configurations in the spectra of singular measures

During the talk I will discuss a simple certainty principle of the following form: if F =
{p1, p2, ..., pk} ⊂ Rn is a given finite set of points, then the subset S ⊂ Rn contains an affine
image of F , provided that S is a spectrum of a sufficiently singular probability measure. This
new tool has several consequences in the study of dimensional properties of PDE- and Fourier-
constrained measures, in particular it proves non-sharpness of Hausdorff dimension estimates
based on the notion of the k-wave cone.
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Wednesday

Damian Dąbrowski (Univeristy of Jyväskylä)
On measures with L2-bounded Riesz transform: to AD-regularity and beyond!

The n dimensional Riesz transform defined with respect to a measure µ on Rd is defined
as

Rµf(x) =

∫
x− y

|x− y|n+1
f(y) dµ(y).

The measures for which Rµ is an L2(µ)-bounded operator have been intensely studied in the
last 50 years. In the case of n-AD-regular measures (that is, measures that are quantitatively
n-dimensional) the situation is well understood by now. In this talk I will describe how some
of the recent advances in the field can be pushed beyond the AD-regular setting. Based on
joint workwith Xavier Tolsa.

Zheng Zhu (Univeristy of Jyväskylä)
Sobolev functions on cuspidal domains

In this talk, I will introduce some results about Sobolev theory on outward cuspidal do-
mains. I will mainly concentrate on two topics. First, I will introduce the equivalence of
classical Sobolev spaces and Hajłasz-Sobolev spaces on outward cuspidal domains and a class
of generalized domains. This bases on a joint work with Eriksson-Bique, Koskela and Maly
and another individual work by me. Second, I will introduce Sobolev extension theory on
outward cuspidal domains. Actually, we generalized an early result by Maz’ya and Poborchi
and also proved an amazing result that an arbitrary outward cuspidal domain in Rn (n ≥ 3)
is Sobolev (p, q)-extension domain whenever 1 ≤ q < n− 1 and (n− 1)q/(n− 1− q) ≤ p ≤ ∞.
It can be regarded as a limit case of Maz’ya and Poborchi’s result. It bases on a joint work
with Koskela.

Miguel García Bravo (Univeristy of Jyväskylä)
Relation between BV and W 1,1 extension domains

The theory of Sobolev extension domains starts in the decade of 1960 with the works of
Calderón and Stein. In the past years there has been an increasing interest in understanding
the geometric properties of those domains Ω ⊂ Rn for which the extension of Sobolev functions
to the whole Euclidean space is possible. The goal of this talk is to show the relation between
W 1,1 extension domains and BV extension domains. It will be shown that these are the same
if some extension of sets of finite perimeter in a strong sense is possible. In the case of bounded
planar BV extension domains it can also be proved that a rectifiablity condition on some part
of their boundaries characterizes W 1,1 extension domains. This is a joint work with Tapio
Rajala.

Michele Villa (Univeristy of Jyväskylä)
Dorronsoro’s theorem on Ahlfors regular subsets of Euclidean space satisfying

a Poincaré inequality

A basic fact of Lipschitz functions is that they are differentiable almost everywhere. This
is Rademacher’s theorem. It says a lot about the asymptotic behaviour of Lipschitz functions
at small scales (where they look affine) but not much at any definite scale. How long do
we need to wait for the the smoothness of f to kick in and make it look like an affine map
Dorronsoro’s theorem is a quantification of Rademacher’s which tells us: not long. Indeed,
a Lipschitz function looks approximately affine at most scales (in some precise sense). Dor-
ronsoro’s theorem has plenty of applications. It is, for example, a cornerstone of the theory
of uniform rectifiability. In this talk, I will discuss how to extend it to functions definned on
non-necessarily-smooth subsets of Euclidean space. Based on a joint work with Jonas Azzam
and Mihalis Mourgoglou.
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Thursday

Jan Rozendaal (IMPAN)

Dmitriy Stolyarov (St. Petersburg State University)
Sharp moment estimates for martingales with uniformly bounded square functions

Joint work with Vasily Vasyunin, Pavel Zatitskiy, and Ilya Zlotnikov. The classical Chang–
Wilson–Wolff inequality (also known as Rubin’s lemma) says that if φ = {φn}n is a dyadic
martingale whose square function Sϕ = (

∑
n(ϕn+1 − ϕn)2)

1
2 is uniformly bounded, then its

terminate distribution ϕ∞ is subgaussian. Namely, in this case

P (ϕ∞ − ϕ0 ≥ t) ≤ e
− t2

2‖Sϕ‖2
L∞ .

Recently, Ivanisvili and Treil extended this result to the case of martingales of bounded dis-
trotion: if ϕ is a adapted to a filtration of distortion α ∈ [12 , 1), then

P (ϕ∞ − ϕ0 ≥ t) ≤ e
− αt2

‖Sϕ‖2
L∞ .

We study the case of arbitrary (discrete time) martingales and obtain sharp estimates of
the distribution function of ϕ∞ under the assumption Sϕ ∈ L∞. In this case, ϕ∞ may no
longer be subgaussian, however, enjoys an exponential decay of its distribution function. Our
approach is based on the reduction of the problem to an extremal problem on BMO([0, 1])
whose Bellman function had been already computed.
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Friday

Thomas Zürcher (University of Silesia)
An application of the Marcinkiewicz interpolation theorem

Artur Słabuszewski (Warsaw University of Technology)
Embeddings of Slobodeckij spaces defined on metric-measure space

Aleksander Pawlewicz (University of Warsaw)
Marcinkiewicz Sampling Theorem for Orlicz Spaces

We generalize the Marcinkiewicz sampling theorem to the context of Orlicz spaces. This
classical theorem of Józef Marcinkiewicz for Lp spaces was described in a book of Antoni
Zygmund [2, Volume II, page 28] and it states that for every trigonometric polynomial of
degree n ∈ N = {1, 2, 3, ...}, that is a function of the form

fn(x) =
n∑

k=−n
ake

ikx,

fn : T→ C, where a−n, a−(n−1), ..., an−1, an ∈ C we have

1

3

(
1

2n+ 1

n∑
k=−n

|fn (xn,k)|p
)1/p

≤
(

1

2π

∫
T
|fn(x)|p dx

)1/p

≤ Cp

(
1

2n+ 1

n∑
k=−n

|fn (xn,k)|p
)1/p

, (1)

for every 1 < p < +∞ and some Cp > 0. Above

xn,k =
2π(n+ k)

2n+ 1
,

for k = −n,−n+ 1, ..., n− 1, n. For p = 1 and p = +∞ the left inequality in (1) is also true.
In the more advanced situation of Orlicz spaces we can distinguish two cases depending on

the measure we choose on the discrete space of sampling: the simpler case when the underlying
discrete measure is a probability measure and the more complicated one when we deal with
counting measure.
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If we choose the probability measure on the sampling space then the left inequality of (1)
in the context of Orlicz space Lϕ is true for every N -function ϕ but the right inequality in (1)
is true if and only if the Hilbert transform is a bounded operator on the space Lϕ.

On the other hand, when we deal with counting measure on the sampling space then for
the left and right inequality to be true we also need to assume that the N -function ϕ is
supermultiplicative or submultiplicative respectively.

At the end we would like to emphasize that there are connections between Marcinkiewicz
Interpolation Theorem and the Marcinkiewicz Sampling Theorem if we look at them in a
general enough situation (for example in the context of Orlicz spaces). All this information
and the relation between the latter mentioned theorem and Matuszewska-Orlicz indices are
discussed and described in the paper [1].

[1] Pawlewicz, Aleksander and Wojciechowski, Michał, Marcinkiewicz Sampling Theorem for
Orlicz Spaces, https://arxiv.org/abs/2109.02368

[2] Antoni Zygmund, Trigonometric Series, Third Edition, Volumes I & II combined, Cam-
bridge University Press, 2002.

6


