3 0 Zupmocto AvdAvaeng
e e g

S S pf

2—9 louviov 2023

[opacxrevn) 2 Tovviov

15:30-16:20 Twpyog Xasdmng
Entropy maximisers for weighted sums of iid random variables

16:30-17:20 Bastitwy) @oappdxn
Zuvdvaatiny) Oswplo Ramsey ata cbvora Schreier

Aakerpper pra xapé

18:00-18:50 Muyding Korouvtlaxng
Orthogonal exponential bases and geometric properties of domains

19:00-19:50 XtéAtog Neypemovtng
H eppnveio tne HAatwvinng Prrocopiog pe Bdon v Ileprodinr; Avbupaipeo

YaBBato 3 Tovviov

10:30-11:20 Amoéctoroc NovvdToviog
Threshold for the expected measure of random polytopes

11:30-12:20 Mapia Xatlnvixoidou

Mobnpatien povtehomolnaen xot Lehéty T eTBPacmS TOL LayYNTLXod TEG(OL GTO EGW-
TepLro evog epulpoxuTTapoL

Avaddeyue o xapé

13:00-13:50 Basiing ['pnyoprddng

Borel advoia tpitng tdEng xat epaproyés ge ahuGides YWpPWY

IxoAn

r.E/\/\HNIKO ’ '8 aom
ANOIKTO 7 ,
NANEMIETHMIO G T | Emomnmdv &

TexvoAoyiag

Applied Mathematics
Laboratory

NANENIZTHMIO 2XOAH OETIKQN ENIZTHMQN

AIFAIOY TMHMA MAOGHMATIKQN




Ileptandetg

IMwpyog Xacanng
Entropy maximisers for weighted sums of iid random variables

Let » e N and X}, X,, ..., X, be iid random variables. What is the unit vector 2 = (44, ..., ,) that
maximises the entropy (or, more generally, Rényi entropies) of Z;; 4;X;? We will review some
aspects of this general question, provide partial answers for certain classes of random variables
and discuss related open problems. Based on joint works with K. Gurushankar, S. Singh and
T. Tkocz.

Bogtitnn @app.any
Zovduastiny) Oewpio Ramsey ota ghvola Schreier

To 1929 o Ramsey amédetfe to ametpocuvivastind Debpnu.d Tov Yo 6Ao Ta v-GOVOAX TWY PUGL-
xov aptipny, xat T0 1930 o Schreier stonyaye to opepa Aeyopeva shvora Schreier yio Tov TpwTo
ATELPO SLaTaxTLXs aptipd w, HGTE VO XATAGAEVAGEL €V QNULLGULEVO aVTITTOPABELY Lo aTT) Dewplio TV
ywpwv Banach, To 1931 0 Godel awédetée 6Tt umdpy et pia TPOTAGY) TOL SLATUTTMVETAL GTYY TUTLXY)
TAOGGo TG aptbpnTinng, 1 omwola Sev popel v’ amodelylel obte avty) obte M) Aoyier) dpvney| g,
ARG YLor TOAAG Ypoviar Bev TTay xaB6AoL YVWaTY 1) @heY PLdg TETOLUS TPOTAGYS LUGTNPLO.

To 1977 ot Paris xau Harrington suvedboacav pe tpomo Oavpacstéd avtd ta Oepehiddn amwote-
Aapota. Amédetbay OTt pla Tpodtacy) Temepasévne popens torou Ramsey, otny omolo umet-
aépyetan éva sbvoro Schreier yix Tov TpwTo dmetpo Stataxtind aptdpd © amoteAel pla TpdTAGY
tomov Godel. To 1994 ywpic va Yvowpllw Ty Tapamdve Tpoictopla E8LGH TOY 0PLGWLE TWY GUVE-
Awv Schreier yio xd0e aptdpfotno Stataxtixd aptOp.é £ xat tov ypnotproToinea o Ty Takvoune
TWV TPAYLATIX®Y GLYapTHGEwY Baire-1 xat yto tnv AbaY) xdmotwy TpofAnpdtwy Tou eiye 0éast o
Haskell Rosenthal oty Oswpio ywpwv Banach.

Yty epyasio pov Ramsey dichotomies with ordinal index t0 1998 emetétetva 1o xhacixé Hem-
pnpa Ramsey (1929) e xdle aptOpnotp.o Stataxtind aptdpé £. Ilpoxetpévou va Statuwlel to yevt-
xevp.évo fewpnpa Ramsey, opiCovtat emaywyind xatdiinies owoyéveteg AE, yio wabe £ < wy, amd
TETEPAGPEVA DTTOGOVOAL TWV QUGLXWY APLOLOY YPNCLLOTOLWYTAS TNV XAVOVIY) VAT APAGTAGY) TWV
aptipriotpwy Stataxtiemy aptdpov (TAvpeg Aewto Schreier sdotnpa). ETaywyind arodetxvietal
oty xale aplipfoipwo Stataxtinéd apldps £, xdle avbaipetn oxoyéveta F memepasévmy uo-
GUYOAWY TWY QUGLXWY aptip.wy xat xdbe dretpo LToGOHVOAD L Twy Quatrwy aptipwy vTdpyEL dTelpo
LTOGHVOAS M ToL L 1GTE GAC ToL LTTOGOVOAX TOL M TOL aVXOLY GTNY AE avinouy elte oty F elite
670 GUPTANpLPA TNS. Me tny emtmAéoy uolear) 6Tt 1) owxoyéveta F elvat xatd onpelo XAEtaTy) %ot
xo00Ax) (8nAadY), Teptéyel GAa Tol LTOGHVOAX TWY GTOLYEIWVY TNG) BEATLWVETAL TO TPOAVAPEPS-
pevo yevixeupévo Bewmpnuo Ramsey Statumwvovtag xat éva xpttvpto to omolo xabopilet Tota amwd
Tg 800 SryoToptxég auvinxeg popel va supfalvet o xabéva £ < w;, YPNELLOTOLWYTAS LBLOTNTES
TV otxoyevetwy A, yia xdle £ < w;.

Ytig epyasieg poag 2006 xat 2008 arwodelfape pe tov X. Neypemwdvty) 6Tt 0 6HVOA0 TNG aTteL-
poguvduaatixng Dewpiog Ramsey ewexteivetat pe v Bonleta Twv cuvoiwy Schreier xdale aptOpy-
aipov Stataxtixold aptdpod. O Carlucei Zdanowski oe pia oetpd epyastoy awd to 2014 anédetoy
OTL T ATELPOGLVBLAGTIXA DewpTpata ToL aédetEa Eyouy (avamdvTeyes Yia Léva) EQapLoYEs TN

TEYVNTY] YONLOGHYY).




Muyding Korovvtlaxng
Orthogonal exponential bases and geometric properties of domains

Let Q < R be a measurable set. We call it spectral if there exists a set A € R? (the spectrum)

such that the characters
e(x) = ™, Le A,

form an orthogonal basis for Z*(Q). As an example, a Euclidean ball in R is not spectral while
a cube is spectral (A = 7% is a spectrum for [0, 1]¢ — this is the usual Fourier series). The main
question that interests us is which domains Q are spectral. The Fuglede conjecture from the 1970s
stated that Q is spectral if and only if Q can tile space by translations, that is, when there exists
T < R? with

Z 1o(x—2) =1, for almost every x € R%.

teT
Since 2004 this is known to be false in both directions for 4 > 3. Still, the connections between
spectrality and tiling have continued to be studied intensively for special classes of Q as well as
for abelian groups other than Euclidean space, where both spectrality and tiling can be defined
analogously. A major development in recent years was the proof by M. Matolesi and N. Lev that
any spectral set Q can weak-tile its complement Q° (weak-tiling is tiling with weighted copies of
the set, with nonnegative weights). This led to the proof of the Fuglede Conjecture for the class
of convex bodies in any dimension, a result that attracted researchers over at least two decades,
work that had led to many partial results.

In this talk we will describe some of the background and show even more applications of the

weak-tiling idea to spectrality (eg of Cantor-type sets). We will also point out some open problems.
This is mostly joint work with M. Matolcsi and N. Lev.

Ytéhtog Neypemoving
H eppmveio g [Mhatwyteng Prrocopiag pe Bdarn v Heptoduen Avlupaipeay

Tty optila pov Oo outaypaphow Ty epunvela Tng HAatwvinng grhosopiog, Tov éyw ava-
mthHet Tig Teheutaleg 800 Sexaetieg xat TAEOY, e BAaY TO QLAOGOPLXS OVAAOYO TNS YEWUETPLNG
évvotag TN¢ TepLodtxng avbupalipeang (avtiaTotyng Twv GhYYPOY®Y GUVEY WY XAASWATWY), 1) 0TTolo—
avaxaddelnxe amo toug Hubayopetovg xat ypnoipomominxre yio Ty amédetty) tng asvppetplog
SLoP.ETPOL TTPOS TAELPE TETPAYWYOL, Tthavéy amd tov Ittaco awd to Metamdvtio—ypnetp.omory)-
Onxe amd tov Zhvove tov Exedty ata emuyetppata xot Topddod tou, pe ta omola entyelpnae va
voaTnpiEel TNV QLhosopio Tov dasxaiod Tou [lappevidy, xat o arodeifet Tov Sty wPLaP.6 TwWY von-
Ty xat atsdnTov, xar—emextddnxe apyixd awé tov Bebdwpo tov Kupyvaio akkd xuplwg awd tov
peyaio pabnpoatiné BGeaitnto tov Adyyalo, oty amédetty Tov Oepeitwdovg Dewphpatog TaALy-
Spoptxfg TEPLodiedTNTOS Xt AGLPPETPLOG TNS TETpaywILXNS pllag xdbe pr TeTpdywvoL PuGLxoD
optOpod xat whavov ypnatpomominxe o Ty amodetEy) Tov Yevixod TpoAnuatog Pell.

H qthocogio tov ITAdtwvog Basichnxre agevig atig pabdnpatinés avaxaidderg twy Ivbayo-
petwy xat Tou BeaitnTov %ot aeTépou TNV rAosopixy ypnen g [vbayodpetag avaxdivdmng tng
acuppetplog amd tov Zivwva. Me auty Ty eppnvela to épyo tou IAdtwvog yivetat to Bto Yo
TPWTY) QOPA GTNV GOYYPOVY] ETOY Y| XATAVOYNTO, XAl ETLIGYS 00N YEL GE WLO GNULAVTLRY| ETOVEXTIUTGT)
¢ lotopiag Twv Apyaiwy EAAvixov Madnpatixoy.




Améotoroc [NavvéTovioc

Threshold for the expected measure of random polytopes

We discuss the question how to obtain a threshold for the expected measure of a random
polytope defined as the convex hull of independent random points with a log-concave distribution.
For a precise formulation of the problem, let z be a log-concave probability measure on R” and for
any N > n consider the random polytope K, = conv{X,..., Xy}, where X|, X,, ... are independent
random points in R” distributed according to x. The question is if there exists a threshold for the
expected measure E v [#(Ky)] of Ky.

Our approach is based on the Cramer transform A; of u. We examine the existence of moments
of all orders for A; and establish, under some conditions, a sharp threshold for E v [u(Ky)]: It is
close to 0if In NV < (1 —on(l))lEF(A;) and close to 1if In N > (1 +on(1))]E#(A;). The main condition is

that the parameter g(x) = Var[l(A;)/(]E#(A;))2 should be small. We shall describe the main ideas
of this approach and state a number of concrete conjectures (or rather open questions) that might
lead to a complete affirmative answer in full generality. The talk is based on joint works with

S. Brazitikos and M. Pafis.

Moapto Xatlnvixoidov

MoabOnp.oatinn povteromoiney kot peréty) T eTidpacng Tou PLayYNTLXo) TEB(OL GTO EGWTEPLYS EVOS
epulpoxvutTdpou

g PLEPeg Pog, 0ROV XOL TTEPLGGOTEPO YAIVETAL ) AVAYXY) TNG YPNGNS TwY pobnuatixwmy ae
ETLATP.ES TTOL «Tapadostaxdy Bewpodvto Eéveg Ttpog avtd, 6Twe v latpier. H xatacxevy xat
ypnom padnpatixwy povtéiwy Bonid oty Babdtepyn xatavéney twy artiwy xat ™¢ eEéAlng Twy
aaclevetmv, xoat wropel vo GuVELGPEPEL GTNY ebpeaT) Pebodwy xat Teyviewy Yo Ty éyxatpn OLd-
yvwor xat ) bepareio tovg. Bty opthio auty) bo pekethoovpe T emBpd évar payynTiKd TEdlo
GTO BaGLXOTEPO GLGTATIXG ToL alpatog oL elvat To epulpd xOTTapo, xatacxevalovtag éva po-
Onpatind poviéio Mepieov Atagopiewy EStcnsewy. Avarapistovtag padnpatind to epubpoxit-
TOPO PLE GUO CLOPOPETIRA YEWPETPLXA GYMNUATA, GPALPOELSES XAl AVTEGTPUPPEVD GPALPOOLESES, T)
AOGT ToL TPOBAALLATOS GLVOPLAX®Y TLLOY TapdyeTal pe 1) LéBodo ToL YWPLGPoD TwY LETABANTOY
XOL TOL R-YWPLGUOD TOV PETABANTOY avTIGTO o %ot GIVETAL PE PLOPPY| GELPWY TPLYWVOUETPLXMDY
GLYOPTNGEWY xat suYapTHoewy Legendre Tpwtou xat devtépou eidovg. H yewpetpiny) Stapopomol-
NGY), AVTAVUXAGTOL GTY) SLAQOPETIXY] EXPPAGY TNS ADGNE ATOXAADTTOVTIOG (XPUILLEVO) TOLOTIXG
QUGG YOPARTNPLOTIXS, EpPNVELOYTAS TELtpap.aTind amoteréapata. Aéketg xAetdid: Tuvaptnoetg
Legendre, Eicwan Laplace, poyvntixs medio, Mepinée Atapopixéc EEionaetg, avtiotpopo emipn-
XEC GQALPOELBES

Basiing I'pnyoptddng
Borel abvoia tpitng tdEng xat epappoyés oe ahuaideg YwpPwY

AeSopévov 0 < a < g 1 Top?) 6AwV Twy axoiovblaxmy yopwy ¢ Yo p > a eivar Borel utoshvoro
Tou €7, To omolo Bploxetal YvnaGta 6Ty TpiTY TOAATAAGLAGTIXY TAEY) TNG suvnliopévng tepapylag
twv Borel cuvédwy. Auvtéd armavtd ce pra epwtnay tou B. Neotopion. H teyviny) tng anddetlng
oivet évay yapoaxtnplos Twy Borel suvéiwy Tov Bpioxovtat yvhcia 6TNY TpiTN TOAAATAAGLAGTIRY
TaEn, 0 omolog epappbletar enions ae aAvsiBeg YHpwV Tépay Twv 7.




