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Abstracts

I. Mini Courses

BagciAsrog I'ognyoguadng (EBvikd Metcdéfio IHoAvteyveio)

E&aywyn katd cnueio GuykAivoueas vitakoAovdias Guvexwy GUVAQTHGEWY

‘OTtwg meokvTrTel amd dovleld twv Rosenthal kow Bourgain-Fremlin-Talagrand, kdfe
kotd onuelo @eayuévn akoAovBio GUVEX®OV TIROYUATIKGOV GUVAQTAGE®V IOV 0QITovVTaL
oe évav TIAMAEN KoL SloywEIicWo UETEIKG XWEo, Tng oftolag kdbe onuelo GuOCHEEVONG
(otnv TomoAoyia tng katd onyeio cUykMong) eivan Borel-yetpriown guvdptnon, €xel Katd
onuelo guykAfvoucsa vitakoAlovdia. Autd To aTTOTEAEGUO €XEL EPAQUOYES GTRV TOTTOAOYI
KOl GUVOQTNGLOKNA avdAvGh, 6TTmGS Yo TTOQASELYLO GTR UEAETN TV GUUTTAY®OV VTTOGUVOA®V
Twv Baire-1 TTQAYULOTIKGOV GUVAQTAGE®VY TTOU 0QIOVTOL GE TIAREN Kol S1owEiGULo UETEKS
x®o. O Debs £€dwoe wa amddelen Tou TTEoNyoUUevoy agtoTeAEGUATOS GTTOVU N ¢nTovuevn
VTTOKOAOVOIO TTQOKVTTTEL UE KATOGKEVAGTIKG TEOTO. Y& aUTA Tn GelRd OUlM®dV aQyLkd
TLAROVGLAZOVUE TO OITOTEAEGUAL KO UEQLKES EQPUQUOYES TOU KOL GTH GUVEYELD, OVOAVOUUE TOL
kUL onuela TNG KOTOGKEVAGTIKAG amddeienc tou Debs. Avo ovclactikd gpyaleia elvar
éva, agtotédecpa otabepov onueiov Touv Mooyxofdxkn kot wa €diki kotnyopio @IATEWV
EWITVEVGUEVA ATTO (LA KOTAGKELT Tou Solovay.

AAEeavdpoc Eckevaing (Sorbonne Université and Trinity College, Cambridge)

Metpikés euputevcels

Ba TOEOVGLAGoVUE WO ELGAYOYR TNV Tewplo eLPUTEVGEMY TIETIEQACUEV®OV UETQIKMOV
xwewv. Avdueco oto déuata srouv da cugntnBovv Tepulaupdvovtar ov bi-Lipschitz ey-
putevoelg ce xweoug Hilbert, ou euputevoelg doubling UeTEk®V Y®WE®V Kol eTiITESOV
YeOPNUATOV, n UeTEIKA eAGTTOON TG SidoTacng, Kol n deweio Twv UETQIKOV type Kot
cotype. Av vTtdEEEL XEOVoG, urtoel va avagpepbolue kol Ge eL@UTEVGELS GE XWEOLGS Ale-
xandrov, oe yeteikd dempnuata tomov Kwapieri, kow e dAAo coyyeova Jéuota.

Moagiva HAtostoVvAov (EBvikd kow Kasrodigtelokd Iavematigio ABnvav)

The polynomial method

In the last 15 years, algebraic techniques have emerged in the intimately connected
areas of incidence geometry and harmonic analysis, revealing a deep algebraic-geometric
nature underlying major problems in the fields. This all started in 2008, when Dvir



employed the polynomial method, an old technique from number theory, to solve the
Kakeya problem in finite fields. In this series of talks, we will introduce Dvir’s solution,
as well as the refined “polynomial partitioning" method by Guth and Katz (developed a
little later to solve the Erdos distinct distances problem on the plane). We will then
discuss applications in incidence geometry (joints problem, Szemerédi-Trotter theorem)
and in harmonic analysis (Fourier restriction problem).

IHavAog Motdkng (York University, Toronto)

Methods for constructing Banach spaces with prescribed properties in their operator spaces

One of the aspects of the classical fields of Banach space theory is the construction of
Banach spaces X such that £(X), the algebra of bounded linear operators on X, satisfies a
prescribed property. Main examples of this are the Z-space by Argyros and Haydon on
which every bounded linear operator is a scalar multiple of the identity plus a compact
operator and the reflexive space by Argyros and the speaker on which every bounded linear
operator has a non-trivial closed invariant subspace. Other recent developments show that
the quotient algebra of L(X) over its compact operator ideal can be any separable C(K)
space and even isomorphic to a Hilbert space. These achievements are based on a long
and rich history of construction techniques developed by Tsirelson, Maurey, Rosenthal,
Bourgain, Delbaen, Schlumprecht, Gowers, Argyros, Deliyanni, and others. In this mini-
course, we will explore the main milestones in the development of this theory and focus
on some of the details of certain representative examples.

Z1dovavog Mitpaditikog ([Tavemiotiyio Kentng)

Metacynuaticuos Cramér, cuvdptnon Babovgs tov Tukey kai thresholds yia AoyapiBuikd
Koido uétpa

Egetdcovue tnv gyéon tou uetacynuaticuoy Cramér ue tnv cuvdetnon fdboug tou Tu-
key. Ot 600 GuvapTioels Guykpivovtal Yo Kdbe uéteo ThaveTnToS UEGH TS OVIGOTNTAS
Chernoff. Two ta AoyaOutkd kolda uétea astodewviouue OTL LGYXVEL KOL UL avTiGTQOpN
ovigoTnta, wécw tng otrofas delyvouue thresholds yiwa ywdueva agtd AoyoiButkd KolAo
uétea.



II. Invited Talks

TI'oeyng AvdpovAdkng (University of South Carolina)

Connections between classical and quantum information theory

In this introductory talk I will focus on the following questions: How can classical
information be quantified? How can quantum information be quantified? How can tw-
o classical information sources be distinguished? How can two quantum information
sources be distinguished? The goal of the talk will be to give some connections betwe-
en classical and quantum information theory while exploring the answers to the above
questions. No previous knowledge of classical or quantum information theory will be
assumed.

II¢teoc Baléttag (University of Missouri, Columbia)

Gaussian Methods in Linear Dvoretzky Theory

The Dvoretzky theorem is a fundamental concept in the local theory of normed spaces.
In its simplest form, it states that high-dimensional normed spaces contain relatively large
subspaces that are almost Euclidean. Determining its optimal quantitative form is an
important open question dating back to Grothendieck in the 1950s. This talk has two
main purposes: first, to provide a brief historical overview of the problem, and second, to
discuss the current standing by explaining how probabilistic dichotomies, based on dipole
randomness and structure, are a crucial element in resolving the random version of the
theorem. Based on joint work(s) with Grigoris Paouris (Texas A&M University).

I'eweylog Katoiumag (Harbin Engineering University)

Operator-algebraic aspects of Free Probability Theory

Motivated by the (still open) free group factor isomorphism problem, Free Probability
theory was originated by Voiculescu in the 1980’s as an extension of classical probability
theory, and views bounded linear operators on Hilbert spaces as non-commutative analogs
of classical random variables. Free Probability shares central connections with diverse
mathematical fields, including operator algebras, random matrix theory and combinatorics.
In this talk, we will present an overview of the fundamental concepts encountered in the
theory of Free Probability, with particular emphasis on the notion of free independence,
and present various applications in the field of operator algebras. A major modern research
area in this field concerns the development of notions of entropy in the non-commutative
context, which gave answers to longstanding open problems regarding the structure of the



free group factors. In this direction, we will discuss the development of non-microstate
notions of entropy within the field of bi-free probability theory.

HAlag KateoUAng (East Carolina University)

Fell's absorption principle for semigroup operator algebras

Fell’s absorption principle states that the left regular representation of a group absorbs
any unitary representation of the group when tensored with it. In a weakened form, this
result carries over to the left regular representation of a right LCM submonoid of a group
and its Nica covariant isometric representations but it fails if the semigroup does not
satisfy independence. In this paper we explain how to extend Fell’s absorption principle to
an arbitrary submonoid P of a group G by using an enhanced version of the left regular
representation. Li's semigroup C*-algebra C*(P) and its representations appear naturally
in our context. Using the enhanced left regular representation, we not only provide a very
concrete presentation for the reduced object for C*(P) but we also resolve open problems
and obtain very transparent proofs of earlier results. In particular, we address the non-
selfadjoint theory and we show that the non-selfadjoint object attached to the enhanced
left regular representation coincides with that of the left regular representation. Other
applications will also be discussed.

Yo@okAng Megprovdkng (EBvikd kot Kamodigtpiarkd Ilavemietiuwo ABnvov)

Ouoiduoppn Katavoun axodovBiddv kat n aAAnAemiépach tng ue th XuvaQTtnolakn A-
vdlvon

Ytnv owAlo ovtit Jo TTOQEOVGLAGOUUE TTEAOTO KATIOES €@OQUOYES Tng Ocwiog Tng
Ouotdpopeng Katavoung arkoAovbiwv (Uniform Distribution of sequences) Gtn Xuvae-
Tnolaki AvdAvon kol KaToTiy €vvoleg Kol astotedéopata tng (diog Oswpliag, ta oTola
Yétouue e éva gvpuTepo TAaiGlo. XTo TAAiGLo VTS evtdaceTal KoL n yevikeuon evog
KAQGIKOU aItoTEAEGUOTOS AUTAS TNS Osmwelag, To 0Tolo LG Vel Y AE0VGES GUVAQTAGELS
f:10,1] = R, yla thv KAAGN TV GUVAQTAGE®V PRAYUEVNGS KULOVONG.

MuydAng MovgyoyAovu (University of the Basque Country & Ikerbasque)

Varopoulos extensions and Applications to Boundary Value Problems in rough domains

In this talk I will talk about some recent advances in solvability of Boundary Value
Problems for second order elliptic operators in rough domains. The main ingredient is the
construction of Varopoulos’ type extensions. Namely, those are extensions u of boundary
data f € L? and w of boundary data g in the Hajlasz-Sobolev space W'? so that the



Carleson functional of Vu and Lw are in L? and the non-tangential maximal function of
u and Vw are in L with norms bounded by the L? norm of f and the W“” norm of g
respectively. My plan is to show how those extensions appear in a natural way and sketch
their construction.

Anunterog Ntalaumékog (Stony Brook University)

IapaueTpoIToincn UETPIKMY ETTLPAVELDY TTETTEQAGUEVOV eUBaSoU

Oa TAEOUGLAGOVUE TO LGTOQEIKG TNG TTOQRAUETEOTIOINGNG ETTLPOVELDV OTTO TO KAAGLKA
aTtoTteléopaTa yio Asleg emupdveleg €mg tnv oUyyxpovn £peuva, 6e un Aeleg eTmupdveles.
To TwEoPAnua tng TapaueTQoIToinGng Aclwv ETLPAVELDV Ue GUULULOQMES OITELKOVIGELS ETTL-
AMBnke 1o 1907 agtd Ttoug Koebe kar Poincaré. e un Aeleg emipdveleg dmwou Sev vTtdyel
EQAITTOUEVOC XWDQEOS YENGLLOTIOLOVUE NUGUUUOQREMES, NUGUUUETELKES, N Lipschitz agtewko-
vicels. Oa greQypdypouue kown epyocia pe tov Matthew Romney 67tou emiddouue To
TEOPANUA TNG TTAQAUETEOTTOINGNG Yla OAES TIG Un Aeleg €TMUPAVEIES TTETEQUGUEVOL €EU-
Badov. Tuykekpuuéva, arodeikvioupue 0Tl KAOE UETEIKA GEOIQO TIETEQAOTUEVOU euadov
urropel va mapouetpoTondel amd tnv EvkAeldeia cpalpa ye ulo acbevos nuciupopen
OLTTELKGVIGN.

AgietotéAng Iavayiwtéstoviog (Kurt Godel Research Center, University of Vienna)

Classifying irreducible unitary representations is hard

One of the leading questions in many mathematical research programs is whether
a certain collection of objects can be classified under some notion of equivalence using
“simple" invariants. Invariant descriptive set-theory provides a formal framework for
measuring the intrinsic complexity of classification problems and for establishing negative
anti-classification results. In this talk, I will survey this anti-classification “toolkit", using
the problem of classifying the unitary representations of a countable discrete group as a
study case. In the process, I will cover some classical results (Glimm, Effros, Hjorth) as
well as some more recent developments coming from my joint work with Shaun Allison
as well as with David Kerr.

Tdvvng XakeAAaidng (Johns Hopkins University)

Riemann’s zeta function, period integrals, and quantization

It has been known since Riemann’s 1859 report to the Berlin Academy that the zeta
function, and subsequently its generalizations (called L-functions), often admit a prese-
ntation as integrals of certain highly symmetric functions (automorphic forms), whose



symmetries give rise to properties of zeta such as the meromorphic continuation and the
functional equation. Such integral presentations, however, had been haphazard and poorly
understood, with no obvious connection between the definition of the L-function and the
integral representing it. I will present an explanation of this method that has surprising
connections to quantum field theory. The explanation suggests that there is a duality betw-
een certain “nice" symplectic manifolds (with group actions), such that the “quantization”
of one manifold gives rise to an L-function, while the “quantization” of its dual gives rise
to the period integral. (All the heavy terms in this abstract will be explained.) This is joint
work with David Ben-Zvi and Akshay Venkatesh.

Biinyamin Sari (University of North Texas)

Banach spaces with the Lebesgue property of Riemann integrability

A classical theorem often covered in introductory Analysis classes is the Lebesgue
criterion of Riemann integrability, stating that a bounded function f : [0,1] — R is
Riemann integrable if and only if the set of discontinuities of f has Lebesgue measure
zero. The Riemann integral of a function f from unit interval into a Banach space X
is defined in a similar fashion. The value of the integral of f is a vector x; in the
space X which is arbitrarily well approximated in norm by the Riemann sums of the
form X7 (pi — pi-)f(t;) for partitions 0 = py < ... < p, = 1 and tags t; € (pi_1, pi).
However, the Lebesgue criterion fails for every classical Banach space except for X = {;.
For instance, the function f(r;) = e; that maps rationals r; to the unit basis vectors e; in cg
or £,,1 < p < oo, and zero elsewhere is discontinuous everywhere and Riemann integrable
with it’s Riemann integral is zero. Which classes of infinite dimensional Banach spaces
satisfy the Lebesgue criterion? This talk will introduce a recent solution to this problem,
unveiling a novel notion of sequential asymptotic structure in Banach spaces. We'll explore
how this concept contrasts with other asymptotic structures, a line of inquiry pioneered by
the Greek school through the construction of intriguing examples of exotic Banach spaces.

Based on two joint works with Harrison Gaebler, and H. Gaebler and Pavlos Motakis.

Kwvetavtivog Topog (EOvikd kar Karodigtolakd IHaverotrigo ABnvodv)

Berry-Esseen bounds for random tensors

Let d, n be positive integers and let X = (X; : i € [n]?) be a symmetric and exchangeable
random tensor with entries of bounded third moment that vanish oon diagonal indices. We
obtain estimates for the Kolmogorov distance to appropriately chosen gaussians, of linear
functions e, 6iX; of the random tensor X. Our approach requires the development of
a combinatorial CLT for high-dimensional tensors which provides quantitative normality
of statistics of the form X epe {(it, ..., ia, 7(i1), ..., 7(iq)), where £ : [n]?%x[n]? > R is

.....

a deterministic real tensor, and m is a random permutation uniformly distributed on the
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symmetric group S,. The latter result extends classical work of Bolthausen, who covered
the case d = 1, and more recent work of Barbour/Chen who treated the case d = 2. If
time permits, we will see some applications of the above results. This is a joint work with
P. Dodos.
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