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Ondrej Bouchala
Charles University, Prague
Existence of quasiconformal mappings in a given Hardy space

Abstract: Let Q2 be a simply connected domain in C and let 0 < p < co. We show that there is a
quasiconformal mapping f from the unit disk ID onto €2 which is in the Hardy space HP. We
furthermore show that either all quasiconformal mappings from ID onto €2 are in HP for every p,
or for every 0 < p < oo there is a quasiconformal mapping f: D — Q with f ¢ HP.

Anna Dolezaloval, Stanislav Hencl! and Anastasia Molchanova?

LCharles University, Prague, 2University of Vienna
Weak limit of homeomorphisms in W1~ invertibility and lower semicontinuity of energy

Abstract: Let 2, ' ¢ R" be bounded domains and let f,,: © — € be a sequence of homeomor-
phisms with positive Jacobians Jr > 0ae. and prescribed Dirichlet boundary data. Let all f;,
satisfy the Lusin N condition and sup,, [ (| D fm|* 1 + A(| cof D fu]) + ¢(Jr)) < oo, where A and
o are positive convex functions. Let f be a weak limit of f,, in Wh=1 Provided certain growth
behaviour of A and ¢, we show that f satisfies the (INV) condition of Conti and De Lellis, the
Lusin N condition, and polyconvex energies are lower semicontinuous.

Anna Dolezalova, Stanislav Hencl and Jan Maly
Charles University, Prague
Weak limit of homeomorphisms in W1"—1 and (INV) condition

Abstract: Let Q, Q) < R3 be Lipschitz domains, let f,, : 2 — Q' be a sequence of homeomorphisms
with prescribed Dirichlet boundary condition and sup,y, [o(|D fm|*+ l/J%m) < 0o. Let f be a weak

limit of f;, In w2 We show that fis invertible a.e., more precisely it satisfies the (INV) condition
of Conti and De Lellis and thus it has all the nice properties of mappings in this class.
Generalization to higher dimensions and an example showing sharpness of the condition 1/J]% e

L1 are alsogiven. Using this example we also show that unlike the planar case the class of weak
limits and the class of strong limits of W12 Sobolev homeomorphisms in R3 are not the same.

Anna DoleZaloval and Anastasia Molchanova?

LCharles University, Prague, “University of Vienna
Differentiability almost everywhere of weak limits of bi-Sobolev homeomorphisms

Abstract: This paper investigates the differentiability of weak limits of bi-Sobolev homeomor-
phisms. Given p > n — 1, consider a sequence of homeomorphisms f;. with positive Jacobians
J¢. > 0 almost everywhere and sup,, (|| fz|ly1.0-1 + Hf,;lHWLp < co. We prove that if f and h

are weak limits of f;. and fk_l, respectively, with positive Jacobians J¢ > 0 and Jj, > 0 a.e., then
h(f(x)) =z and f(h(y)) =y both hold a.e. and f and h are differentiable almost everywhere.

Martin Krepela
Czech Technical University in Prague
Rearrangement-invariant hulls of weighted Lebesgue spaces

Abstract: We characterize the rearrangement-invariant hull, with respect to a given measure pu,
of weighted Lebesgue spaces. The solution leads us to first consider when this space is
contained in the sum of (L' + L>)(R, i) and the final condition is given in terms of embeddings
for weighted Lorentz spaces.

Karol Lesnik!, Tomas G. Roskovec? and Filip Soudsky>*

LAdam Mickiewicz University in Poznan, 2University of South Bohemia in Ceské Budgjovice, 3University
of Hradec Krdlové, 4Technical University of Liberec

Optimal Gagliardo-Nirenberg interpolation inequality for rearrangement invariant spaces

Abstract: We prove optimality of the Gagliardo-Nirenberg inequality
2 11/2 1/2
IVullx < 1%l luly,
where Y, Z are rearrangement invariant Banach function spaces and X = Y1/221/2 is the
Calderon-Lozanovskii space. By optimality, we mean that for a certain pair of spaces on the right-
hand side, one cannot reduce the space on the left-hand, remaining in the class of rearrangement
invariant spaces. The optimality for the Lorentz and Orlicz spaces Is given as a consequence,
exceeding previous results. We also discuss pointwise inequalities, their importance and coun-
terexample prohibiting an improvement.

Aleg Nekvinda! and Hana Turcinova?

LCzech Technical University in Prague, *?Charles University, Prague
Characterization of functions with zero traces via the distance function and Lorentz spaces

Abstract: Consider a regular domain @ ¢ RY and let d(z) = dist(x, Q). Denote LClL’OO(Q) the
space of functions from LLOO(Q) having absolutely continuous quasinorms. This set is essentially
smaller than L1>°(Q) but, at the same time, essentially larger than a union of all L4(Q), ¢ € [1, c0).

A classical result of late 1980’s states that for p € (1,00) and m € N, u belongs to the Sobolev
space W,"'(Q) if and only if u/d™ € LP(2) and |V™u| € LP(). During the consequent decades,
several authors have spent considerable effort in order to relax the characterizing condition. Re-
cently, it was proved that u € W"P(Q) if and only if u/d™ € LY(Q) and |[V™u| € LP(Q2). In this
paper we show that for N > 1 and p € (1, 00) we have u € W, ?(Q) if and only if u/d € Ly™(Q)
and |Vul| € LP(Q2). Moreover, we present a counterexample which demonstrates that after relax-
ing the condition u/d € L}L’OO(Q) to u/d € LY*°(Q) the equivalence no longer holds.
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Tomas G. Roskovec! and Filip Soudsky?
1University of South Bohemia in Ceské Budejovice, 2Technical University of Liberec
An elementary proof of Acerbi Fusco minimizer existence theorem

Abstract: The weak lower semicontinuity of the functional

F(u):/Qf(x,u,Vu)da:

Is a classical topic that was studied thoroughly. It was shown that if the function f is continuous
and convex in the last variable, the functional is sequentially weakly lower semicontinuous on
WLP(Q)). However, the known proofs use advanced instruments of real and functional analysis.
Our aim here is to present proof that can be easily understood by students familiar only with the
elementary measure theory.

Lenka Slavikova
Charles University, Prague
A sharp variant of the Marcinkiewicz theorem with multipliers in Sobolev spaces of Lorentz type

Abstract: | will exhibit an offprint of my recent joint paper with L. Grafakos and M. Mastyto, in
which we establish a sharp variant of the classical Marcinkiewicz theorem on boundedness of
Fourier multiplier operators. Our conditions on the symbol of the Fourier multiplier operator are
formulated in terms of fractional Sobolev spaces; in particular, we make use of a certain fractional
Lorentz-Sobolev space with a logarithmic weight.

Jakub Takac
University of Warwick
Typical behaviour of 1-Lipschitz images of n-rectifiable metric spaces

Abstract: Suppose X is a complete metric space and E is its H"-measurable subset. We say that
FE' is n-rectifiable, if it can be covered, up to an H"-null set, with a countable number of Lipschitz
images g;(F;) of subsets F; of R". It was recently shown that there is a characterisation of rec-
tifiability in the spirit of Besicovitch-Federer, via the (complete) metric space (Lip1(X,R"™), ||-||co)
of 1-Lipschitz functions f: X — R". If E is n-rectifiable, then a typical f in Lip;(X,R") satishes
H'(f(E)) > 0, while if E intersects every n-rectifiable set in an H"-null set (i.e. E is n-purely
unrectifiable), a typical f satisfies H"*(f(F)) = 0. A particular improvement of this result on the
rectifiable side is of interest to us, namely, whether, assuming E' is rectifiable, there is some A > 0
such that a typical f € Lip1(X,R™) (for some fixed m > n) satisfies H"*(f(E)) > A. The answer
turns out to be complicated. If X is Euclidian then a typical f satisfies even H"(f(FE)) = H"(F)
(i.,e. A = H"(F)), but no such A > 0 exists for general metric spaces (already for X = RZ)). We
discuss sufficient and necessary conditions on the metric space X such that a A > 0 having the
property described above exists.
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