o'o.o.0°o Slrlus

Mathematics Center

AHU AHAJIU3A B CUPUYCE
24—28 OKTAIBPA 2022 | 026w




Uncruryr npukiagaoin maremaruku umenn M. B. Kenjgbimna PAH
MockoBckuit rocynapcrBennniit yauepeuteT numenn M. B. JIomonocosa

Hayuno-rexnosorndecknii yausepcurer «Cupnycs

International conference
Analysis days in Sirius

Sochi, 24-28 October 2022

MexxayHapoaHasa KOH(epeHIus
Huan anaymsa B Cupnyce

Coun, 24-28 okrsabps 2022 r.

[Ipoepamma u arromayuu doxaados

Mocksa, 2022



OpraHu3aTopsl:

a.d.-m. H1 K. . ®enopoBeknii
a1 d.-m. 1. A.Jl. Bapanos
1. d.-m.u. I1. B. ITapamonos

dr.rer.nat. A.B. /Ipsiaenko

Hun anaiuza B Cupunyce

Coopuuk TpyaoB KoHpepennuu. MHCTUTYT MpuKaaaHoi mateMaTuku uMmernun M. B. Kemapima
PAH, MockoBckuii rocymapcTBeHHBI yHuBepcurer umenu M. B. Jlomonocosa, Hay4mno-
TeXHOJIOTHYeCKUil yHUBepcuTeT «Cupuycy, 2022.

Kondepennus opranusoBaHa mnpu mnojgepzkke MoOCKOBCKOro IeHTpa (GyHIaMeHTAIbHOR H
MIPUKJITHOU MaTeMaTUuKH.

Kondepenrus npopoaurca MaremarudeckuM mentpoM «Cupuycs.

Mex aynaponnas koudepennus «/[un ananuza B Cupuyces, Coun, 2022.
https: //mathnet.ru/php/conference.phtml?confid=2172


http://www.mathnet.ru/php/conference.phtml?confid=2172&option_lang=rus 

Jlokaaankn:

Anrekapes Anekcanap VBanosuu,
Hrnemumym npukisadnot mamemamuru um. M. B. Keadviwa, Mockea

Baramm Acramyp Onerosut,
Mocxoscruii 2ocydapemeennsvili mexnudeckud ynusepcumem um. H. 9. Baymana,
Dedepanrvruili uccaedosamenveruti yewmp <HUngpopmamura u ynpasaerues, Mockea

Benos KOpuit Cepreesuu,
Canrxm-Ilemepbypecrul 20cydapcmeentvili YHusepcumem

Borareipés Anapeit Bopucosud,

Hremumym svvucaumenvroti mamemamuru um. 1. M. Mapuyra, Mocxksa,
Mocxroscrudi eocydapemeennoti ynusepcumem um. M. B. Jlomonocosa,
Mocxoscrutl yenmp pyndamenmanrvhoti u npuksadHot MAMEMAMUKY

Bopoauu T1érp AnarosbeBud,
Mocxrosckuii cocydapemeennwviti yrusepcumem um. M. B. Jlomonocosa,
Mocxosckuti uenmp dyndamenmanrvrots U NPUKAGOHOT MAMEMAMUKY

Boukos Ban Anekceesuny,
Canxm-Ilemepbypeckuti 20cydapcmeennviil yHusepcumenm

Hyo6mor Esrenuit Cepreesud,
Canxm-Ilemepbypecroe omdeaenue Mamemamuueckozo uncmumyma um. B. A. Cmexaosa

KanwvpsikoB Cepreit llBanoBuu,

Shanghai Jiao Tong University, China,

Hremumym npukaadnot mamemamuru um. M. B. Keadvwa, Mocksa,
Unemumym npuraadnot mamemamuxu JIBO PAH, Baadusocmox

Kanyctun Baaagumup Boagumuposut,
Canxm-Ilemepbypecroe omdesenue Mamemamuueckozo uncmumyma um. B. A. Cmexnosa

Kysnenos Anekcanap Cepreesud,
Canxm-Ilemepbypecrutl 2ocydapcmeentbitll yHusepcumen

Jlonarun Nabsa AnexcangpoBud,
Mamemamuueckut uncmumym um. B. A. Cmexaosa, Mockea,
Mamemamuneckuti yuenmp muposozo yposus MHUAH

JIpicoB Bnagnmup ['empuxoBud,
Hrnemumym npukisadnot mamemamuru um. M. B. Keadvowa, Mockea

MaszasioB Makcum fkoBiesuy,
Quauanr MIU 6 2. Cmonencre,
Canrxm-Ilemepbypecrut 20cydapcmeentbitl yrusepcumem

Manamyn Mapk Muxaitiosud,
Poccutickuti ynusepcumem dpyorcoov, napodos, Mockea



Mxprusua Anekcanap /Ixkannbekosud,
Institute of Mathematics of NAS, Armenia,
Cubupcruti gedeparvrol yrusepcumem, Kpacrosapcer

Mososisixo [TaBen Anekcamgposud,
Canxm-Ilemepbypeckuti 20cydapcmeentvili yrusepcumem

Mycun Unbnap XamuroBud,
Hrnemumym mamemamuru ¢ evrvucaumenvtoim yenmpom YOUI] PAH, Ya

Hacsipos Cemén PadamioBud,
Kasancrut edeparvunii ynusepcumem

[Iennep Buamumup BeesomogoBud,
Canrxm-Ilemepbypecruli 20cydapcmeentvili YHusepcumem

Pomanos Poman BiamuMmupoBud,
Canrxm-Ilemepbypecruli 20cydapcmeentvili Yynusepcumem

Ceménon Anjpeit BsaeciaBoBud,
Canxm-Ilemepbypecroe omdeaenue Mamemamuueckozo uncmumyma um. B. A. Cmexaosa

Tarnos Muxaun FOpbeBuu,
Shanghai Jiao Tong University, China

Xabubyyutmn Bymar Hypmuesn,
Bawxupcexuti 2ocydapemsennnti yrusepcumem, ¥da

Xacsauos Pamuc ITlaBksarosud,
Canrxm-Ilemepbypecruil 20cydapcmeennviti yrnusepcumenm

[MTupokos Hukoait AsekceeBnd,
Canxm-Ilemepbypeckuti 20cydapcmeennviil ynusepcumen,
Buicwasa wrona sxonomuru, Cankm-Ilemepbype



Caymarenn:

Anronsgu I'pant Barpamosud,
Mocxosckuii 2ocydapemesennviti ynusepcumem um. M. B. Jlomorocosa

Barenes Tumyp 'ennagbeBuy,
Canxm-Ilemepbypeckutl 20cydapcmeennviil yrusepcumem

Bopucos Hukura Cepreesud,
Mocxoscruii 2ocydapemeennuvitl ynusepcumem um. M. B. Jlomonocosa

Boposukos Muxauin Auronosud,
Mocxoscruii 2ocydapemeennuti ynusepcumem um. M. B. Jlomonocosa

Bumrnesenknit Kupunn Cepreesud,
Mocxoscruil 2ocydapemeennvit ynusepcumem um. M. B. Jlomonocosa

Wsannnkopa dapba Hropesna,
Kypcxuti 20cydapemeennoiti yrusepcumem,

Kozuna /lapss OJerosna,
Canxm-Ilemepbypecruti 2ocydapcmseenmnvili Yynusepcumenm

MuxaiinoBa Exarepuna BajiepbeBHa,
Huotcezopodekuti zocydapemeennuii mexnuveckut ynusepcumem um. P. E. Anexceesa

MycaeBa Acusar MaromemoBHa,
Mocxoeckuii 2ocydapemesennniti yrnusepcumem um. M. B. Jlomorocosa

Hryen Kyanr Xawu,
Tromercruti 2ocydapcmeennuill yHusepcumem

[Mocanckuit Aprém Penurcopud,
Mocxkoscruil pusuxo-mernuveckud unemumym

[Ipokodpber Muxanr AuapeeBunt,
Canxm-Ilemepbypeckuti 20cydapcmeenmviii ynusepcumem

Canumvosa Anna Esrennesna,
Bawrupcrud 2ocydapemsennud yrusepcumem, Yda

Crenanenko AHacracus AJleKcaHIpOBHA,
Vparvckut dedeparvhoiti yrnusepcumem um. b. H. Eavyuna, Examupunbype

Xapromanuguc [Iasen,
Advieetickuti 2ocydapemeennuili yrusepcumem, Matxon

Hlemaxos Buamumup BuranbeBud,
Canxm-Ilemepbypecruti 2ocydapcmseennvili ynusepcumem



Opranu3aTopsbi:

o Denoporckuit Koncrantun FOpresud,
Mocxroscruii eocydapemeennotd ynusepcumem um. M. B. Jlomonocosa,
Canxm-Ilemepbypecruti 2ocydapemeennvili ynusepcumen,
Mocxoscrutl yenmp dyndamenmanrvhoti u npuksadHoti MaMeMamuKy

e bapanos Anron Mmurpuesnd,
Canxm-Ilemepbypecruti 2ocydapecmseenmnvili ynusepcumenm

e [lapamonos IIérp Bnaagumuposud,
Mocxroscrudi eocydapemsennoti ynusepcumem um. M. B. Jlomonocosa,
Canxm-Ilemepbypecruti 2ocydapecmeennvili ynusepcumen,
Mockosckuil uenmp pyndamenmarvnots U NPpuriGOHOT MAMEMAMUKY

e /Ipsguenko Anekcanap Bukroposud,
Hnemumym npukisadnot mamemamuru um. M. B. Keadviwa, Mockea



IIpoepamma xongpepenyuu

ITIOHEJEJIbBHUK 24 OKTABPA

[Ipencenarens: Koncrantun KOpbeuu @emopoBekuii
55 __ 1100
10 11 OTtkppITHE KOH(MDEpEHIIIH.

119 — 129 FOpmii Cepreesuu Benos (CIIGLY).
Gabor frames for rational functions.

I[TEPEPLIB

1229 — 13%  Miabupap Xamurosuu Mycun (MMBIT YOUIT PAH).
Fourier transforms of rapidly decreasing functions.

OBE[,

[Ipencenarens: Anapeit Bopucosuu Borarbipés

15% — 151 Cepreit Usanosuu Kanmbikos (Shanghai Jiao Tong University).
On Bernstein- and Markov-type inequalities.

159 — 16  Baagumup Baagumuposuy Kanycrun (TTOMU PAH).
O kanonuveckol cucmeme ¢ JUAZOHANLHBLM 2AMUABIMOHUGHOM, C8A3aHHOT ¢ dzema-dyrKkyued
Pumana.

[IEPEPLIB
16°° — 173  Baagmvup Denpuxosu4 JIsicos (UIIM um. M. B. Kenapima).
Bexmopnoie pagrosechvie MePbL U Pacnpedesenus Hyaset MHO20MAEHOE COBMECTHOT 0pPMO20-
HAADHOCMAU JucKpemHot nepemermod.

1830 [IPUBETCTBEHHBII ®YPIIET



BTOPHUK 25 OKTABPA

[Ipencenarenn: FOpuit Cepreesuu Beon

119 — 12%  Baragumup Beesomomosuu Iesep (CIIGLY).
Hosedenue Pynkyuli om nap HEKOMMYMUPYIOULUT MAKCUMAAOHUL OUCCUNAMUSHVLE ONEPAMOo-
P08 NPU BOZMYULEHUU.

ITEPEPBIB

1229 — 13%  Bynar Hypmuesnu Xabubyamun (Baml'V).
Iloaroma 9KCNOHEHUUANDHOLL CUCTNEM 6 NPOCTPAHCINGAT 20A0MOPPHBL GyHKyul U meopema
Xearu 0 nepecenerul, 8nykAvL MHOHCECS.

OBE]]

[Ipencenarens: Cemén Padaunosua Haceipon

15% — 151 [Tasen Anekcanaposnu Mozossko (CIIGLY).
Weighted Hardy embedding on the bi-tree.

15°0 — 16%  Unba Anexcanaposuu Jlonmatun (MUAH).
O cxanraproti 3adave pasnosecus oas GN-cucmenm.

I[IEPEPLIB

160 — 173 Usam Anekceesnu Boukor (CTIGLY).
Hyau u nooca JJzema-dynryuu Xeacona ¢ KOHEURbM 4UCAOM 3HAUEHUL.



CPEIA 26 OKTABPA

10 — 1139 CECcusI OTKPHITHIX ITPOBJIEM
Tema: 'nnbOepTOBBL HPOCTPAHCTBA ¢ BOCIPOU3BOIAIINM SIPOM
Modepamopwi: FOpuit Cepreesuu Benos, [Tasen Anexcangpopuda Mo30asK0

Yuacmuuru: Tumyp lennanbesud Barenes, Anekcanap Cepreesuu KysHernos,
Muxaun Aunpeesud [Ipokodren, Auapeit Baaeciaosua Ceménos,
Pamuc IlaBkarosuy Xacaunos, Baagumup Buranbesuy [lemskon

1159 — 1320 PABOTA B MAJIBIX T'PVYIIITAX

YETBEPT 27 OKTABPA

[Ipencenarenn: [1érp Bragumuposuu [Tapamonon

119 — 129 Anekcanap Msanosuu Anrekapes (MM um. M. B. Kepitua).
Volume Conjecture and WKB Asymptotics.

ITEPEPBIB

1229 — 132 Amgpeit Bopucosuu Borareipés (IBM uwm. T. 1. Mapuyka).
Komnonermur npumumusholr pewenutt ypasnenus Iears—Abens.

OBE/]

[Ipeacenarens: Mibpap Xamurosud Mycun

15% — 151 Acramyp Onerosuu Baranm (MTTY um. H. 3. Baymana).
Omobpasrcerus PEULEHUAMY FIAAUNTNUYECKUL CUCTEM.

159 — 163 Maxkcum SIkosresnu Masanos (CII6IY).
Hpobaema cousMePUMOCTIU, HEKOMOPYT EMKOCTET ¢ 2aPMOHUNECKUMAU.

[IEPEPLIB

16°° —173Y  Anekcannp IxkanuGekosuu Mkprusan (Institute of Mathematics of NAS, Armenia).
Trigonometric Convexity for the Multidimensional Indicator after Tvanov.



ITATHNITA 28 OKTABPA

[Tpencenarens: Baagmmup BeeBonomosua [lenmep

119 — 12 Cemén Padbamnosua Hacwipos (KDY).
Point pair function.

ITEPEPBLIB

1220 — 13%  TTérp Amaronbesnda Bopomun (MIVY).
Sequences of rational deviations.

OBE[,

[Ipencenarens: [1érp AnaronaseBny Bopoann

15% — 151 Epreunii Cepreesuu Ty6nos (ITOMIT PAH).
Onepamopuvr Kaavdepona—3uemynda na pezyaaprom npocmparcmee BMO.

150 — 163°  Huxonait Anekceesnu [TTupokos (CTIGLY).
Konempyrmuenoe onucanue xaaccos dynruuti na chord-arc xpueoti 6 R3.

[IEPEPBLIB

160 — 173 Muxaun FOpbesuu Tarios (Shanghai Jiao Tong University).
Factorisation in modular group and pure periodic negative-reqular continued fractions.

10



Annomayuu doxaados

Volume Conjecture and WKB Asymptotics

Alexander Aptekarev
Keldysh Institute of Applied Mathematics

We consider g-difference equations for colored Jones polynomials. These polynomials are
invariants for the knots and their asymptotics plays an important role in the famous Volume
Conjecture (VC) for the complement of the knot to the 3-d sphere. We study WKB asymptotic
behavior of the n-th colored Jones polynomial at the point exp 27i/N when n and N tends
to infinity and limit of n/N belongs to [0, 1]. We state a Theorem on asymptotic expansion
of general solutions of the g-difference equations. For the partial solutions, corresponding to
the colored Jones polynomials, using some heuristic and numeric consideration, we suggest a
conjecture on their WKB asymptotics. For the special knots under consideration, this conjecture
is in accordance with the VC.

This is a joint work [1] with Dmitrii Toulyakov and Tatyana Dudnikova. The work was
done in Moscow Center of Fundamental and Applied Mathematics (agreement with Ministry
of Science and Higher Education RF Ne (075-15-2022-283).

References
[1] Aptekarev A.I., Toulyakov D., and Dudnikova T. “Volume Conjecture and WKB
Asymptotics.” Lobachevskii J. Math., 43 (8):2057-2079, 2022.

OTO6pa}KeHI/Iﬂ PEeIIeHNAMMN SJIJIMIITINYIE€CKNX CUCTEM

Acramyp Bararmm

MockoBcknmii rocy1apcTBeHHbBIN Texuudecknii yausepcuter uM. H.9. Baymana,
Dejiepasbublit uccsepoBarebekuit neaTp «ndopmaruka u ynpasiaenuney» PAH

Ob6cyKIaI0TCsI HEKOTOPBIE SKCTPpeMaIbHbIE 33/ Ia9d B KJIACCAX OJHOJHCTHBIX KOH(MPOPMHBIX
U rapMOHUYECKUX OToOpazkenuii. B wactnoctu, Oyjer npuBejieHa 1MOJy4YeHHAsd aBTOPOM HUZK-
Hesd OIEHKA Pajuyca 3Be37000pa3HOCTU JJIsd KJAAaCCa HOPMHUPOBAHHBIX BBIMYKJIBIX TapMOHUYE-
ckux orobpaxkennit. OTHOCUTE/IFHO HOBBIM HAIIPABIEHUEM SIBJISIETCS U3y IeHUe NeOMEeTPUIECKIX
CBOHCTB OTOOpaKeHut IJIOCKHX 00J1acTeil peleHusiMi KOMILIEKCHBIX SJLIUNTHICCKUX ypaBHe-
HUHM BTOPOIO IOPSJIKA € HMOCTOAHHBIMU KoddduiuentamMu. B gokmase OyayT paccMOTPEHBI
HEKOTOPBIE [TOCTAHOBKY 33/1a9 M [PUBEJ/IEHDI IIPUMEPBbI KOHCTPYKIUH 0TOOPaKeHuil, aHaJ 0TIy~
HBIX COOTBETCTBYIOIIMM IAPMOHUYECKHUM, UI'DAIOIIAM BasKHYIO POJIb B 3KCTPEMAJbHbBIX 33/a9aX
JUUIST COOTBETCTBYIONIUX KJIACCOB OMHOJHUCTHBIX (DYHKIMIA. B wacTHOCTH, Jj1d yKa3aHHBIX 3JI-
JIUNITUYECKUX CHUCTEM YJIAETCd MOCTPOUTH PelleHUsI ¢ KyCOUHO MOCTOSHHBIMK 3HAUYEHUSIMH Ha
IrpaHuIe KOPJaHOBOM 001acTH, a Tak:Ke siapa Tuma llyaccona, KoTopbie SIBISIOTCS KOMILICKC-
HO3HAYHBIMU.
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Gabor frames for rational functions

Yurii Belov
Saint Petersburg State University

Let g be a function from L*(R). With every «,3 > 0 we connect the Gabor system
G(g,a, B) of time-frequency shifts of g,

G(g> «, 5) = {627Tiamxg(x - 5”)}771,7162'

The main question of Gabor analysis is to describe frame set, i.e. to describe pairs «, beta such
that system G(g,a, 3) generates a frame in L?(R).

Up to now it was known only few functions g with complete description of frame set.
The answer has been obtained for the Gaussian (Lyubarskii, Seip), truncated and symmetric
exponential functions (Jannsen), the hyperbolic secant (Jannsen). Despite numerous efforts
little progress has been done until 2011. A breakthrough was achieved by Grochenig, Romero
and Stockler who considered the class of totally positive functions of finite type and, by using
another approach, Gaussian totally positive functions of finite type.

We managed to find a new class of functions with complete description of frame set —
rational functions of Herglotz type. This was done by combination of classical theory of entire
functions with some ideas from dynamical systems. We also proved some other results for
arbitrary rational functions and some results for non-lattice Gabor systems.

The talk is based on joint works with A. Kulikov and Yu. Lyubarskii.

KoMIioHeHThl IPUMUTUBHBIX pelneHnii ypaBHeHus llesia—A6ess

Anjnpeit Boratnipés
WuctuTyT BhIYucIuTeIbHON MaTeMaruky uM. [ V1. Mapuyka PAH

Vcnonb3ys paree pazpaboTaHHY IO I'PaDUIECKYI0 TEXHUKY OMUCAHUA THIEPIITHITHIECKAX
KPUBBIX € OTMEYEHHO TOYKOM [1]|, MBI HAXOAUM YHCJIO KOMIIOHEHT CBSI3HOCTH B MPOCTPAHCTBE
dyHKIMOHATBHBIX ypaBHeHui [lennsa—AGesst, JOMyCKAIONMX MTPUMUTHBHOE PEIIeHUe 33 TaHHOM
CTEIeHMU.

Cosmectras pabora ¢ Kenruuom [ergporom (IM UNAM). Tlogaep:kano PH®, npoekt
21-11-00325 n orgenennem MITOIIM B IBM PAH, Cornamenne 075-15-2022-286).

References
|1] Borateipes A. B. Jxcmpemanvroie mrozousero, u pumarosv, noseprrocmu. MITHMO, 2005.

Sequences of rational deviations

Petr Borodin

Moscow State University
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A.A. Pekarskii [1] proved that any strictly monotone sequence realizes as the sequence
of the least rational deviations in the space C¢[0,1] of complex continuous functions with the
uniform norm. It is not known whether a result of this sort is true for the space LS[0,1].
However, it turned out that Euclidian norm in general does not allow rational deviations to be
arbitrary. In [2|, we have shown that monotone sequences with large jumps at the beginning
cannot be realized as sequences of rational deviations in the Hardy space H*(Sz > 0) in the
upper half-plane. We consider this problem as a particular case of seeking an element of a
Hilbert space having prescribed m-term deviations with respect to a given dictionary, which in
turn is a variation of the well-known Bernstein lethargy problem.

References

[1] Pekarskii A. A., “Existence of a function with given best uniform rational approximations.”
Vestsi Akad. Navuk Belarusy Ser. Fiz. Mat. Navuk, 1: 23-26, 1999.

|2] Borodin P.; Kopeckd E., “Sequences of m-term deviations in Hilbert space.” J. Approz.
Theory, 284: 105821, 2022.

Hynun n mostoca /I3eta-pyHKnum XeJicoHa
C KOHEYHBIM YMCJIOM 3HAYEeHU

UBan Boukos
Cankt-llerepbyprekuii rocy1apcTBEHHBIH YHUBEPCUTET

Jzera-dynkius XeacoHa omnpeessgercsd Kak

Gels) =D x(n)n™

n=1

JIUTST TIOJTHOCTBIO MYJIBTHILIMKATHBHON Y. KcrecTtBenusiit Bompoc, mocrasiennbiit K. Ceiimom —
KaKOe MOKET OBITh MOHOKECTBO HYyJell M MOII0COB a3eTa-(pyHKINA XeJICoHa?!

JlaHHBIN TOKIa)T TPU3BAH YaCTUIHO OTBETUTH HA ITOT Bompoc. B wacTHOCTH, OyaeT moka-
3aHO, UTO B IOJIOCEe Z—(l] < Rs < 1 MHOKECTBO HYJIeil U TOJIOCOB MOYKET OBITH JTIOOBIM JIOKAJTHHO
KOHEYHBbIM MHOZKeCTBOM. bBoJjiee TOro, jijigd 91oro JOCTaro4uHo paccMaTpuBaTh PYHKIUHU Y C JIO-
OBbIM KOHEYHBIM YHUCJIOM 3HAYEHUIl, OOJIbIEM 2, MPU 3TOM (PYHKIUS X MOMXKET OBbITH IIOCTPOEHA
KOHCTPYKTBHO.

Crnucok aurepaTtypbl

[1] Seip K., “Universality and distribution of zeros and poles of some zeta functions.” arXiv:
1812.11729, 2019.

[2] Helson H., “Compact groups and Dirichlet series.” Ark. Mat. 8:139-143, 1969.

[3] Baker R.C., Harman G., Pintz J., “The difference between consecutive primes. II.” Proc.
London Math. Soc. 83: 532-562, 2001.

[4] Saksman E., Webb C., “The Riemann zeta function and Gaussian multiplicative chaos:
statistics on the critical line.” arXiv:1609.00027, 2018.
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Oneparopsl Kasgbaepona—3urmyHaa
Ha peryjasgpHom mpoctpancTtse BMO

E.C. Jly6uos

Canxkt-Ilerepbyprckoe ornenenne Matemarudeckoro nuctutyta uMm. B. A. Crekiosa

Jlnst 3aaHHO OIOKUTENbHOI PaIOHOBCKO# Mepbl 1 Ha mpoctpancree R™ II1. Tourca [2]
BBEN peryssipaoe mpocTpanctso RBMO(1). Takoe 0606méHHOE MTPOCTPAHCTBO MOZKHO UCIIOb-
30BaTh JJI Mep (4 0e3 CBOHCTBa YABOCHUS, OHO 00/Ia1aeT HACTOSIIUMHU CBOMCTBAMH KJIACCHIE-
ckoro npocrpancrsa BMO. B pa6ore 2| jnokazano, uto orpanudenubiii na npocrpancrse L (1)
oneparop Kanabaepona-3urmynia geficreyer u3 npocrpancrsa L (u) 8 RBMO(u). Dror pe-
3yJbTaT MOTHBHPYET IPUBEIEHHYIO HUKE OCHOBHYIO T€OPEMY, AAONIYI0 KPUTEePHii 11 OrPAHH-
qenHocTH onepatopos Kanpnepona—3urmynga na RBMO(u) B ciydae KoHedHO#t MepsbI .

Kyb6oMm KpaTko Ha3bIBaeTCs 3aMKHYTHII KyO B mpocTpancTBe R™, pédpa KOTOPOro mapaJ-
JiesibHbl ocsiM KoopauHar. Cumos ¢ = (((Q)) obosuadaer ayuny pebpa kyba (). ObGo3HaueHue
Q(z, 0) ncrionp3yercs s SBHOTO YKa3aHUsl IIEHTPa & paccMarpuBaeMoro kyba. s 3amanuoii
KOHEUIHOM MOJIOKUTEeIbHOIT Mephl 1 Ha R™ 1 aByx Ky6oB () C R B nmpocTpancTe R™ moa0:KuM

n2'Q)
Q)

NQR

K(Q,R) —1+Z€n

rae No r — 910 MUHEMaIbHOE 1nciao s € N rakoe, uro £(2°Q)) > ((R). Hanee, nomoxum K (Q)) =
K(Q,2*Q), roe k — 310 MUHEMaIbHOE HATYpaibHOe YUCI0 Takoe, uTo 2/4(27Q) > pu(R™).

TEOPEMA (cM. [1]). IlycTh 1 — KOHEUHASI TIOJOKATETbHAS Mepa PA3MEPHOCTH 1 Ha TPOCTPAH-
cree R, 0 < n <m. Illycts T' — oneparop Kaabaepona—3urmynaa ¢ gjapoMm K Takum, 9TO

'/ K(z,y)duly)| <C, ze€R™ 0<r<R.
Qz,R)\Q(z,r)

Torma oneparop T' orpanuder wa upocrpancree RBMO(4) B TOM 1 TOJIBKO B TOM Crydae, KOria
BBIIIOJIHEHO cJieaytornee 1'1-yciaoBue: i Kaxkiaoro kyba ¢ C R™, obiagaionero cBoicTBOM
VABOEHHs, CyIIecTByeT KOHCTaHTa by Takas, ITO

C
_)/ |T1 — bo| du < m JIUTsT BCeX KyOOB () CO CBOWCTBOM Y/IBOEHUS I,
Q

K(Q, R)
K(Q)
rye koucranta C' > 0 He 3aBucut or KyooB () n R.

D10 coBMecTHas pabora ¢ A. B. BacunbiMm. ccsietoBanme BBIIIOJHEHO 3a CIET rpaHTa Poc-
cufickoro Hayaroro ¢ouga Ne 18-11-00053.

lbg — br| < C——=+ s Bcex Ky60B ), R, Q C R, o CBOICTBOM y/IBOCHHS,

Crnucok aureparypbl

[1] Doubtsov E., Vasin A.V., “Calderén—Zygmund operators on RBMO.” arXiv:2106.00711,
2021.

[2] Tolsa X., “BMO, H', and Calderén-Zygmund operators for non doubling measures.” Math.
Ann., 319 (1): 89-149, 2001.
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On Bernstein- and Markov-type inequalities

Sergei Kalmykov

Shanghai Jiao Tong University,
Keldysh Institute of Applied Mathematics,
Institute of Applied Mathematics FEB RAS

Polynomial inequalities have various applications. For example, in approximation theory
they are fundamental in establishing converse results, i.e., when one deduces smoothness from
a given rate of approximation (see e.g. [1, p. 241]). In this talk we discuss classical Bernstein-
and Markov-type inequalities for polynomials and rational functions as well as their recent
generalizations. Mainly, we are interested in the results obtained with the help of potential
theory and geometric function theory of a complex variable (for details see the surveys [2] and
[3]). Key tools of proofs will be also considered.

This is based joint work with V. Dubinin, B. Nagy and V. Totik.

References

[1] Borwein P., Erdélyi T., Polynomials and polynomial inequalities. Graduate Texts in Mathe-
matics, 161. Springer-Verlag, New York, 1995.

|2] Dubinin V. N., “Methods of geometric function theory in classical and modern problems for
polynomials.” Russ. Math. Surv., 67 (4): 599-684, 2012.

|3] Kalmykov S., Nagy B., Totik V., “Bernstein- and Markov-type inequalities.” Surv. Approz.
Theory, 9: 1-17, 2021.
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O kaHOHMYECKOII cucTeEME C JUATOHAJbHBIM TaMUJIBTOHUAHOM,
CBA3aHHOM c n3era-dyukiueit Pumana

B.B. Kanycrun
Canxkt-Ilerepbyprckoe ornenenne Matemarudeckoro nuctutyta uMm. B. A. Crekiosa

B pa6ore aBTopa [1| 6bL10 MOCTPOEHO KOHKPETHOE MPOCTPAHCTBO Jie¢ BpaHiKa, coaepzxa-
mee Kcu-pyHnuio Pumana, JeaéHHyI0 Ha MHOTOYJIEH CTENeHH 3, ¥ COOTBETCTBYIOIIAS 9TO-
MY HMPOCTPAHCTBY KAHOHUUYECKAS CHCTEMA C JIMArOHAJBHBIM FaMIJIBTOHHAHOM — mapa audde-
PEHIMAJIbHBIX yPaBHEHUN IEPBOIrO MOPSIKA HA MOJIYOCH. DTOT PE3Yy/AbTAT MO3BOJISIET CTPOUTH
OTepaTopbl — OJIHOMEpPHbIE BO3MYIIeHHS JTuddepeHuaaIbHbIX ONepaTOPoOB, CHEKTP KOTOPHIX
COBIIQIAeT CO MHOYKECTBOM HETPHBUAJIbHBIX HYJEH j3eTa-pyHKnuu PuMana, pa3BépHyTbIM Ha
BEIeCTBEHHYIO MpAMYIo. IIpu 3TOM He yTOYHSIOCH, KAKUM 0Dpa30M YCTPOEHA Iapa BEKTOPOB,
OTPEJIESIONINX BO3MYIIEHNE; €CJIU OJUH U3 HUX JIETKO MOCTPOUTH SIBHO, TO JPYTOH yKe Helo-
CPeJCTBEHHO CBsi3aH ¢ j3era-pyuknueil. [legapio mokmama gBseTcs MPOSCHEHNE BUIA HEI0CTA-
IOIIEr0 BEKTOPA.

OcHopormorararoiuM (HGakKToOM TeOPHUH TPOCTPAHCTB e bpaHika W KAHOHWYECKUX CHCTEM
sABJIIETCS CYIIeCTBOBAHUE aHasora mpeodpasopanusg Pypbe — YHUTAPHOT'O OllepaTopa, JIeHCTBY-
IOIIEro U3 THALOEPTOBA MPOCTPAHCTBA KAHOHUYECKOH CHCTEeMBI Ha MpOocTpancTBo e bpanxka. B
00CyZKJIaeMOM CJIydae 3TOT OHEPATOP MPEJICTAB/ISIETCS B BUJIE CYIMEPIO3UIUU ISTH €CTECTBEH-
HBIX YHUTAPHBIX OMEPATOPOB, CPeIN KOTOPBIX OCOOYI0 POJIb WTPAIOT JBA U3 HUX, HPEICTaB-
JISTIOIe coboi cTaHAapTHOe npeobpaszoBanue Jlammaca u mpeobpasoBanne MesnHa, TOHUMA-
eMoe 0coObIM 0Opa3oM. ['pybo roBops, 1Mo (PYHKIHH, IIPEACTABILAIONICH co00 MOIUMDUKAIUAIO
kcu-pyuknun Pumana, ¢ moMoInbio odparHoro mpeobpaszoBanust MesuHna cTpoUTcs npeodpa-
3oBanue Jlammaca COOTBETCTBYIOIIETO eif 3JeMeHTa MPOCTPAHCTBA KAHOHUYECKOI CHCTEMBI B
TepMuHax Tera-QyHKImn Aroou.

Cuucok aurepartypbl
|1] Kamycruu B. B., “MuoxkectBo Hysneii n13era-gyHknnn Puvana Kak TOUYedHBIH CIIEKTD omepa-
topa.” Anezebpa u ananus, 33 (4):107-124, 2021.

O ckaJjagpHoii 3ajia4e paBHOBecusd g GN-cucrem

Unba Jlomatun
Maremaruaecknit uacturyt um. B. A. Crexsiosa PAH

B 2018 roay B pamkax jgesarenpHocTH 110 00006menuto Teopun 1. IllTass Ha moamHOMBI
pmura-Tlage C. TI. Cyernubiv B pabote [4| OblT mpeIozkeH HOBbIH MOAXO/ K ONUCAHUIO CJIa-
00if aCHMIITOTHKH MTOJUHOMOB dpmurta—llage mig cucrem dbyukiuit MapkoBckoro tuma. OH oc-
HOBaH HA PACCMOTPEHHH CKAJISPHOI TEOPETUKO-IIOTEHIINAILHOM 32191 PABHOBECHUS C BHEITHUM
PapMOHMYECKHUM 110J1eM, HOCTABJICHHON HA KOMIIAKTHON puMaHOBOil nosepxuoctu. B [4] aroT Me-
TO, OBLJT TPOUJLTIOCTPUPOBAH HA IIPUMEpPe PEIleHrns MOIEIbHON 3a1a4u 0 ¢/1ab0i aCuMITOTHKE
noauaOMOB dpmura—Ilage tuma I mns o6o0mEHHON cucTembl Huknmmua crenuajpbHOTO BHIA
No u3 aByx dyukuumit; B pabore [2| oH 6bLI pacnpocTpaHéH Ha MEHUMAIBHO Gostee o6y GN-
cucremy Ng. OCHOBHOe paszjindue MexKJIy cucTeMaMn Ng 1 N, reoMmerpuieckoe. B oboznadenusax
paGorsl [1] mv coorBetcTByIOT rpadst I'y(Vy, Eo, Op) n L'y (Vy, €4, O,) COOTBETCTBEHHO; IPH 3TOM
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Vo=V, ={0,1,2}, Oy = Oy = 0, 1o g1z 'y muozxkectso (0, 1) cocronT U3 OAHOTO JIEMEHTA, A
s Iy — m3 g + 1 anementa. TIpegessras Mepa COOTBETCTBYIONIX MOAMHOMOB DpMuTa-Ilaze
B [2| onmcana B TepMUHAX CKAJSIPHON TEOPETHKO-TIOTEHIINATBHON 33,1241 DABHOBECHs Ha TUIIe-
PYLTHIITHIECKONR PIMAHOBON TOBEPXHOCTH POJA ¢ ¢ BHEITHIM rapMoHmdeckuM mnoJieM log |®(z)|
OTHOCHUTEJILHO S/Ipa

go(zv OO(l),t) - log ’Z - t|>

rae g, — o-HOpMHpoBaHHas Oumnosspraas dbyakuus ['puna [5], z — ToUka HA TOBEPXHOCTH, 2 =
7(z) — eé obpa3 mpu KAHOHMYECKOM MPOEKTHPOBAHUU Ha puMaHoBY cdepy, ®(z) — dbyukmus,
KoH(pOpMHO oTOOpazkalolas pacCMaTPUBACMYI0 PUMAHOBY IOBEPXHOCTDL HA PUMAHOBY cdepy.
B ciygae g = 0 cucrema X, mepexonuT B Ny, a BBIIEONHCAHHOE A1pO W BHeIIHee IOJIe — B
TaKOBbIe U3 paboTh [4].

B [3] asst 6B1710 TOKA3aHO, 9TO sl CHCTEMBI N paccMaTpiBaeMast CKaIgpHas 33a9a DaB-
HOBECUS Ha PUMAaHOBOI MMOBEPXHOCTH YKBABJIEHTHA BEKTOPHON TEOPETHKO-IOTEHIUAIbHON 3a-
Jlaue PaBHOBECHS HA IJIOCKOCTH [1], B TepMHHAX KOTOPOH TPAJUIMOHHO ¥ OMUCHIBACTCS Cabast
ACUMITOTHKA MOJTHHOMOB DpMuTa—Ilame. B mokaane moiaéT peub o T0Ka3aTeNIbCTBE aHATOTHY-
HOTO pesysabrara Jisd Ny,

UccnenoBanue BbINOIHEHO 3a c4éT rpanta Poccuiickoro nayunoro ¢dponga Ne 19-11-00316.

Crnucok aureparypsbl

[1] Anrekapes A. ., JIeico B.T., “Cucrembr MmaproBckux (yHKIuii, renepupyembie rpadbamu,
U ACHMIITOTHKA UX amnpokcuMarmii Dpmurta—Ilame.” Mamem. c6., 201 (2):29-78, 2010.

[2] JTomatur 1. A., “O6 0606IeHIE HOBOTO MOAX0/A K OMUCAHUIO CJabOi aCHMITOTHKA TTOJIH-
nomoB Dpmuta-Ilamge gaa cucrembr Hukummuna.” Mamem. c6., B nevaru, 2021.

|3] Cyerun C.II., “O noBoMm mojxome K 3ajade O paCIPEJCIeHHH HyJeld MOJIHHOMOB DPMHU-
ra—Tlame mas cucrembl Hukummmaa.,” KomMnaekcnuit aHaius, MGMEMamuYeckas Guauka u npu-
nootcenua, Coopuuk crareit, Tp. MUAH, 301: 259-275, MANK «Hayka/IaTeprieproaukas,
M., 2018.

[4] Cyerun C.TI., “O6 9KBUBAJEHTHOCTH CKAJSIPHON M BEKTOPHOMN 33181 PABHOBECHUS IS APbI
dbynknuii, obpasyiomeit cucremy Hukummna.” Mamem. szamemku, 106 (6): 904-916, 2019.

|5] Yupka E. M., “Tlorennuanbl #a KOMIAKTHONH PHMaHOBOI moBepxHOCTH.” Komnaekcnuli ana-
AU3, Mamemamuyeckas pusura u npusoscenusn, Coopauk crareit, Tp. MUAH, 301 :287-319,
MAUWK «Hayka/Unrepnepuoaukas, M., 2018.

BekTopHble paBHOBeCHBIE MepPbI U pacupeaesieHusa HYyJei
MHOI'O4JIEHOB COBMECTHOI OPTOTrOHAJIbHOCTHU AWCKPETHONU IepeMEeHHOMN

Burajimmup JIbicon
WNucturyTr npukaagnoit maremaruku um. M. B. Kengsimma PAH

MHOro4/1eHbI, OPTOrOHAJBLHBIE OTHOCUTEIHHO JMCKPETHBIX MEP, MMEIOT MHOIOYMC/ICHHbIE
upusozkenus |1,2]. Tlepsbie pesynbrars [3,4] 0 npeesbHOM pacnpeneseHny Hy1eil TAKHX MHO-
rOYJIEHOB CBA3AHbI C 33/a4aMU PABHOBECHs JIOTAPU(PMUIECCKOr0 MOTEHIINAAA ¢ KOHCTPEHHOM 1
BHEIIHUM [OJIeM. B Toyke BpeMsi H3BECTHO, YTO BEKTOPHbIE 3a/1a9l paBHOBeCHsI OTBevaror [5] 3a
pacipejiesieHie HyJIeil MHOIOYJIEHOB COBMECTHOH OPTOTOHAJIBLHOCTH OTHOCHTEJIBHO HEpephlB-
HBIX BECOB.
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MBI IIOKazzKeM, 49TO pacClipeae/ieHue Hyﬂeﬁ COBMECTHO OpPTOrOHaJIbHBIX MHOI'OYJICHOB JHC-
erTHOIU/I HepeMeHHOﬁ OIMUCBIBACTCA IMIUPOKUM KJIaCCOM BEKTOPHBIX PaAaBHOBECHBIX MED B 3aJa9aX
¢ KOHCTpEefHOM U BHEIIHHM IojieM. PacckakeM O HOBBIX JIIOOOIBITHBIX 3 peKTax, CBA3AHHBIX
¢ BBIMETAHHEM Mep B KOMILIEKCHYIO ILJIOCKOCTh, ¢M. [6]. B kauecTBe mpumMepa noapobHo o6Cy-
JIUM TIPUMED COBMECTHO-OPTOTOHANBHBIX MHOrOWwIeHOB Kpasuyka [7]|, KOTOpBI MOTHBUDOBAT
JIAHHOE HCCJIe/IOBAHUE.

WccnenoBanne BBHITTOJHEHO NPH Tojiepkke MoCKOBCKOro meHTpa (yHJIaMeHTaaIbHON u
NPUKJIaIHON MaTeMaTuKu, coramenne 075-15-2022-283 ¢ Munobpuayku PO.

Crnucok aurepatypsbl

|1] Hukudbopos A.@., Cycios C.K., ¥YBapos B.B., Kaaccuueckue opmozoHaivHbe noiuHoMmb
duckpemmnoti nepemennot . M.: Hayka, 1985.

[2] Baik J., Kriecherbauer T., McLaughlin K. D.T-R, Miller P.D., Discrete Orthogonal Poly-
nomials. Asymptotics and Applications. . Princeton University Press, 2007.

|3] Paxmanos E. A., “PaBroBecHast Mepa u pacnpe/iejieHne Hy/eil 3KCTpeMaabHbIX MHOTOYIEHOB
JTUCKpeTHOH nepemenHtoil.” Mamem. c6. 187 (8): 109-124, 1996.

|[4] Dragnev P. D., Saff E.B., “Constrained energy problems with applications to orthogonal
polynomials of a discrete variable.” Journal d’Analyse Mathematique, 72 (1): 223-259, 1997.

|5] Tomuap A. A., Paxmanos E. A.; “O cxogumocru coBmecTHbIX annpokcumMaruit [age aist
cucrem (yukuit mapkosckoro tuna.” Tp. MHAH, 157:31-48, 1981.

|6] Copoknn B. H., “O muOroujeHax COBMECTHOIi OPTOTOHATBHOCTH JJIsl JUCKDPETHBIX Mep
Meiikcuepa.” Mamem. c6., 201(10) :137-160, 2010.

|7] Dyachenko A., Lysov V., “Discrete multiple orthogonal polynomials on shifted lattices.”
arXiv:1908.11467, 2019.

ITpobiema com3amMepmMOCTH HEKOTOPHIX EMKOCTEN C TapMOHUYIECKUMU

M. 4. MazaJjios

Hammonanbusiit uccenoBarenbekuit yuupepcurer “MOUW”, dunnan B r. Cmosiencke
Cankr-IlerepOyprexuit TOCyIapCTBEHHBIN YHUBEPCUTET

[Iycrs L — opunopoaublii sjmunTuydeckuii JuddepeHiaibblii OnepaTop BTOPOro mopsiKa
B RY, N > 3, ¢ mOCTOAHHBIMH KOMILIEKCHBIMI Ko3ddurnmentamu. HamoMaIM ompesesenns
émkocteit vy, (U C RY — orpannuennoe MHOKECTBO):

1(U) = sup{{T11)] = Spt(T) C U, I T+ D ey < 13,

rae Spt(T) — wocuresb pacupenenennss T, « — omeparop cBéprru, ¢, — dbyHIameHTaIBHOE
pemenue oneparopa L, (T|1) — neiicteue pacupenenenuns T Ha npoOHYIO (BDYHKIITIO.

B TepMmuHax émMKocTell vy, OMUCHIBAIOTCA YCTPAHUMBIe OCOOEHHOCTH OIDAHUYEHHBIX pelle-
uunit ypasuenuit Lf = 0, a Takzke HEJABHO OJIy YeH [1] KpUTepuil pAaBHOMEPHO TPub/InzKAeMO-
cru GyHKImii pentennsmu ypasuennii Lf = 0 ma KoMIakTHEIX nogmuaozkectBax RY . Emkocrs
YL+ — YacTHBIA ciaydaii 7, ecan 1T — HeoTpunarejJbHas Mepa, YA = YA 4+ — KJIaCCHYeCKHe
rapMOHHYECKHe €éMKOCTH.

BosHUKaeT BOIPOC: COM3MEPUMBI JIK EMKOCTH 7Yz, U YA (€ TOTHOCTBIO JI0 TOJOKUTETHHOTO
MHOYKHTEJIsI, 3ABUCAIIET0 TONbKO 0T L). OH HeTpuBHaseH, T.K. L — oneparop ¢ KOMILIEKCHBIME
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ko3bdurmentamu, a QyHIaMeHTAIbHBIE PEIeHNs YCTPOSHBI JOBOJILHO CJIOZKHO, M UX CBOHCTBA
3aBHCAT OT Pa3MepPHOCTH NpOCTpaHcTBa, Hampumep, B RY N > 5 (B ormume or R3 u R?),
3HaUeHUsl (DYHIAMEHTATBHOIO PEIleHns B 00IeM cjiydae MOTYT He coJepzxaThcs [2] B omHOl
nosymirockoetn u3 C.

[TocTanoBka 61M3Ka K M3BECTHOI mpoOaeMe COM3MEPUMOCTU AHATUTUIECKUX EMKOCTeR
u vy, Koropyio pernmi X. Tosica [3], ognako 3mech ecrb cBos crnenuduka: suapo Py sBagercs
YETHLIM B OTJINYUE OT HEYETHOTO sjpa Korm.

Tem me menee, B 2022 rojay ObLIT HOJYYEH PsJl MOJOKUTEJIHHBIX PE3Yy/IbTaTOB, B YaCTHO-
CTH, JIOKa3aHa COM3MEPUMOCTH YL 4 C Ya cHadama jaga N = 3,4 [2], a 3arem u ja Beex N,
YCTAaHOBJIEHA COU3MEPUMOCTD Yy, M YA B CJIydae KAHTOPOBBIX MHOYKECTB.

Pabora Beinosnena npu nojuepkke Poccuiickoro mayanoro donga (rpant 22-11-00071).

Crnucok aureparypbl

|1] Mazamos M. 4., “Kpurepuil paBHOMEpHOH NPUOINKACMOCTH HHIUBHIYATBHBIX (DYHKIHT
PEIIeHNAME OTHOPOIHBIX IUITUIECKUX YPABHEHUN BTOPOTO MOPSIKA C MOCTOSHHBIMHI KOM-
wiekcHpiMu Kodbdunnenramu.” Mamem. c6., 211 (9): 60-104, 2020.

|2] TTapamonos I1. B., @enoposckuii K. FO., “dpubiii Bus hyHIaMEHTATHHBIX PeIIeHUl HEKOTO-
PBIX SJLIUITHYECKUX YpaBHeHUI u cBsi3anuble ¢ Humu B- u C-emrocru.” Mamem. ¢6., 214 (B
newarn): 17 c., 2023.

[3] Tolsa X., “Painleve’s problem and the semiadditivity of analytic capacity.” Acta Math.,
190 (1): 105-149, 2003.

Riesz basis property of root vectors system
for n x n Dirac type operators

Mark Malamud
Peoples’ Friendship University of Russia

In this talk we investigate spectral properties of selfadjoint and non-selfadjoint boundary
value problems (BVP) for the following first order system of ordinary differential equations

Ly =—iB(z) ' (y + Q(z)y) = Ay, B(z)=B(2)*, y=col(yi,...,ya), € 0,0,

on a finite interval [0, ¢]. Here @ € L'([0, ¢]; C™*") is a potential matrix and B € L>([0, £]; R"*™)
is an invertible self-adjoint diagonal “weight” matrix. If n = 2m and B(x) = diag(—1I, I,;,) this
equation is equivalent to Dirac equation of order n.

Here we discuss the spectral properties of BVP associated with the above equation subject
to general BC U(y) = Cy(0) + Dy(¢) = 0, rank(C' D) = n.

As a first our main result, we mention that the deviation of the characteristic determinants
A(X) — Ag(X) of perturbed and unperturbed (with @ = 0) BVPs admits the Fourier transform

representation of a certain summable function explicitly expressed via kernels of the transformation

operators. In turn, this representation leads to the asymptotic formula \,, = A0 + o(1) as
m — oo, for the eigenvalues {\;, }mez and {A\9 },.cz of perturbed and unperturbed (Q = 0)
regular BVPs, respectively. In the case of n = 2 and constant matrix B(x) = B both results
are obtained in [1].
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Further, we prove that the system of root vectors of the above BVP constitutes a Riesz
basis in a certain weighted L?-space, provided that the boundary conditions are strictly reqular.
Along the way, we also establish completeness, uniform minimality and asymptotic behavior of
root vectors. The case of constant matrix B(z) = B was investigated in [1], [2], [4].

The main results are applied to establish asymptotic behavior of eigenvalues and eigenvectors,
and the Riesz basis property for the dynamic generator of spatially non-homogenous damped
Timoshenko beam model. We also found a new case when eigenvalues have an explicit asymptotic,
which to the best of our knowledge is new even in the case of constant parameters of the model.

This is a joint work with Anton Lunyov partially published in the preprint [3].
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Trigonometric Convexity
for the Multidimensional Indicator after Ivanov

Aleksandr Mkrtchyan
Siberian Federal University, Institute of Mathematics NAS, Armenia

The concept of indicator is well-known for analytic functions in one complex variable.
Multidimensional indicator after Ivanov is a generalization of that concept for analytic functions
in several complex variables. We state the trigonometric convexity for n-dimensional indicator
after Ivanov [1].

Definition 1. Denote by A,, C C the open sector determined by the angle 0 < a; < 7/2 as
follows:

A, =1{z € C\{0}: |arg(2;)] < oy} .
Definition 2. Recall that a function f is of finite exponential type (hy,..., h,) in
Ay, X oo X A, if for any € > 0 there exists a constant k. > 0 such that

‘f (217 o 7Zn)’ < k’ge(hl+€)|zl‘+"‘+(hn+5)‘zn|, for all z € Aj, 1<j<n.

Here we assume hq,...,h, > 0.

Definition 3. Denote by Exp(ay,...,a,) the class of functions f that are analytic and of
finite exponential type in A; x --- x A,,.

Definition 4. Namely, Ivanov introduced the following set:

Ty () = {7 € R | f (76)| S var + 4 vt + C for all FERY],
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—

here 7e is the vector (rie®',...,r,e®). The set T} (5) implicitly reflects the notion of an

indicator of an entire function.

Theorem Let a function f € Exp(y,...,q,) and the numbers Af, Ay ..., AT, A~ satisfy
(Alf, . ,Aif) € Tf (o, .o L)
where l; =+, j=1,...,n. Then
(Cy,...,Cn) €Ty (0,...,0,),
where the constants C1, ..., C, determine from the following formulas:
Cjsin (2a;5) = Af sin (6; + o) + Aj sin (a; — 0;), j=1,...,n.

Remark. Theorem is sharp: that is, there exists a function f for whom: the assumptions of
theorem are satisfied, and the inequality is an equality.
This is a joint work with Armen Vagharshakyan.
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[1] Mkrtchyan A., Vagharshakyan A., “Trigonometric convexity for the multidimensional indicator
after Ivanov.” arXiv:2205.02585, 2022.

Weighted Hardy embedding on the bi-tree

Pavel Mozolyako
Saint Petersburg State University

Let ' be a poly-tree, i.e. a collection of dyadic rectangles on R™ (Cartesian product of usual
dyadic intervals on R) with natural order by inclusion. The Hardy operator and its ’adjoint’
are

If(R):= > f(Q) and

QDR

I'f(Q) =) f(R).

RCQ

We are investigating the action of this operator from L*(T',w™') to L*(T', ), or, which is the
same, I* from L*(T', u~ ') to L?*(T',w), where w and p are just collections of non-negative weights
attached to the elements of I'. If for given u,w the Hardy operator is bounded, we call (u,w)
the trace measure-weight pair.

In this talk we consider a special case — the dimension 7 is either 2 or 3 and the weight w
is a product weight (a typical case is just w = 1). We give a couple of descriptions of such pairs
in potential theoretical terms: capacitary and energy conditions. We give a short exposition
of two-dimensional results, and discuss problems that arise with increasing the dimension. We
also establish a connection to weighted Dirichlet spaces on the polydisc.
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Fourier transforms of rapidly decreasing functions

II'dar Musin
Institute of Mathematics with Computer Centre of Ufa Scientific Centre of RAS

New spaces of rapidly decreasing infinitely differentiable functions on R"™ will be defined
in the talk. They are introduced with a help of a family of separately radial convex functions
on R” satisfying some technical conditions and very similar in construction to Gelfand—Shilov
spaces S, [1]. For all of them Paley—Wiener type theorems are obtained. Using some recent
facts of convex analysis it will be shown that the Gelfand—Shilov space W), [1] is a particular
case of one of these spaces.

References
[1] Gelfand I. M., Shilov G. E., Generalized functions, Vol. 2, Academic Press, New York, 1968.

Point pair function

Semen Nasyrov
Kazan Federal University

We study intrinsic metrics in subdomains of the real n-dimensional Euclidean space R",
i.e. metrics which measure distances in the way that takes into account not only how close the
points are to each other but also how the points are located with respect to the boundary of
the domain (see, e.g. [1]). These metrics are often used to estimate the hyperbolic metric and,
while they share some but not all of its properties, intrinsic metrics are much simpler than the
hyperbolic metric and therefore more applicable.

Let G be a proper subdomain of R". Denote by |z — z| the Euclidean distance in R™ and by
de(z) the distance from a point z € G to the boundary 0G, i.e. dg(x) == inf{|z—2| : z € IG}.
We investigate the point pair function pg : G x G — [0,1) defined as

o) — [z —yl .,
po{e:) Ve =y +4dde(z)da(y) e @

We prove that for all domains G C R™, the point pair function is a quasi-metric, i.e. it
satisfies an analog of the triangle inequality with a multiplicative constant less than or equal
to v/5/2. Moreover, for G = R™\{0}, n > 1, this function defines a metric.

We also investigate what happens when the constant 4 in (1) is replaced by another
constant a > 0 to define a generalized version pg of the point pair function pg. In particular,
we prove that, for a € (0, 12], this function p¢ is a metric if G is the positive real axis R™, the
punctured space R™\{0} with n > 2, or the upper half-space H" with n > 2. Furthermore, we
also show that the function pg is not a metric for any values of & > 0 in the unit ball B".

This is a joint work with D. Dautova, O. Rainio, and M. Vuorinen |[2].

References
|1] Hariri P., Klén R., Vuorinen M., Conformally Invariant Metrics and Quasiconformal Map-
pings. Springer, 2020.
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|2] Dautova D., Nasyrov S., Rainio O., Vuorinen M., “Metrics and quasimetrics induced by
point pair function.” Bull. Braz. Math. Soc. (N.S.), doi: 10.1007/s00574-022-00309-5, 2022.

IloBenenne pyHkImii OT Map HEKOMMY TUPYIOIINX MaKCUMaJIbHBIX
JNCCUTIATUBHBIX ONEPATOPOB MMPU BO3MYIIEHUN

Buajgumup Ilesiep
Cankt-llerepbyprekuii rocy1apcTBeHHBIH YHUBEPCUTET

Ilycrs L u M — He obs3aTebHO KOMMYTUPYOLIHE MaKCHMAJIbHbIE TUCCANATHBHBIE OIIe-
paropsr. s dyskmun f u3 meonmopognoro kmacca Becosa (Bl | (R?)), dynxnmit gyx me-
peMeHHBIX ¢ npeobpazoBanueM Pypoe, cocpenorodenubim B [0,00) X [0,00), MBI OmpeaeseM
dyuknuo f(L, M) Kak mIOTHO OIpeIeIéHHbI He 00s13aTeIbHO OTDaHHYeHHbIH onepaTop ¢ mo-
MOIIBIO JBOWHBIX ONEPATOPHBIX WHTErPAJIOB.

B cayuae, korma 1 < p <2, a (Ly, M) u (Ly, My) — napbl MAaKCHMAJIbHBIX JTUCCATTATHBHBIX
OIepaTopoB TaKHe, 4To oneparopbl Lo — Ly u My — My npunainexkar kiaaccy larrena—cdon
Heiimama S, mMbr ycramosumn, uto npu f € (Bl (R?)), nmeeT mecTo caemyomas OmeHKa
JIMIIIUIEBa, THIIA

1 (Lo, Ms) = f(La, Mi)||s, < const-max{[|Ly = Lu|ls,, [ M2 — Mi|ls, }

JL1g 1oKa3aTesibCTBA 9TOr0 HEPABEHCTBA MCIIOJIB3YIOTCH TPOIHbIE ONEePATOPHBIE HHTEIPAJIbI 110
MTOJTYCIIEKTPAJIBHBIM MEPaM.
JlokJ1a1 OCHOBAH Ha Pe3y/IbTaTax, HOJydeHHbIX coBMecTHO ¢ A.B. AnekcanipoBbiMm.

Determinantal processes and division invariant spaces

Roman Romanov
Saint Petersburg State University

We explore the link between determinantal point processes and Hilbert spaces of functions
invariant with respect to division. The class of spaces under consideration extends the classical
de Branges spaces of entire functions. The spaces corresponding to determinantal processes are
shown to have integrable reproducing kernel. Analytic properties of the elements of these spaces
are investigated.

The talk is based on a joint work with Alexander Bufetov. The work is supported by
REFBR (Russian Foundation for Basic Research, grant No 20-51-14001).

References
[1] Bufetov A., Romanov R., “Division subspaces and integrable kernels.” Bull. London Math.
Soc., b1: 267277, 2019.
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Factorisation in modular group and pure periodic negative-regular
continued fractions

Mikhail Tyaglov
Shanghai Jiao Tong University

The object of the talk is to present properties of pure periodic continued fractions of the

form
-1 -1 -1 -1 -1 —1

bit byt by b bt byt by 4o

n n

(1)

where by are (positive) integers. By Tietze’s theorem [1], the fraction (1) converges to an
irrational number if |b;| > 2 (except for the case |by| = 2 for all k).

We have proved that without restriction |bg| > 2 the fraction (1) may converge to rational
numbers or diverge. This is the deference between negative-regular continued fractions and
classical regular continued fractions which always converge to irrational numbers.

Several algorithms for construction of periods {b,...,b,} of periodic negative-regular
continued fractions converging to rational numbers are given. The periods of a given length
can be obtained by Fermat’s infinite descent method applied to some Diophantine equations.
An explicit simple formula for the minimal period for x is presented. A construction using the
Calkin—Wilf tree and Stern’s diatomic series is described. Arbitrary primitive periods are in
one-to-one correspondence with elements of the modular group I'. Explicit formulas converting
products of the standard generators S and ST in I' into primitive periods are obtained.
The periods of elliptic elements of I' are completely described. This description results in a
parametric formula for primitive periods of rational numbers. A pure periodic negative-regular
continued fraction diverges if and only if either its period or its double or its triple represents
the identity in I'.

The talk is based on a joint work with Sergey Khrushchev (Satbayev University).

References

[1] Tietze M., “Uber Kriterien fiir Konvergenz und Trrationalitiit unendlicher Kettenbriiche.”
Math. Ann., 70: 236-265, 1911.
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ITonaOTA 3KCMOHEHNTUAJIBHBIX CUCTEM B MPOCTPAHCTBAX TrOJIOMOPMHBIX
dbyukiumit 1 Teopema XeJm 0 IepeCeYeHNN BBITYKJIBIX MHOYKECTB

B.H. XabubyJijinn

bamkupckuit rocymapcTBeHHBIN YHUBEPCUTET

CucreMa (pyHKIHH U3 TOIMOJOIHYECKOTO BEKTOPHOI'O IPOCTpaHcTBa H noara, ecjam 3aMbl-
KaHue eé juHeitnoit obomouku copnamaer ¢ H. Ha komnaktax C' B komnaercrot naockocmu C
paccMaTpuBaeM B KadecTBe MOAEILHOrO ODaHaxoBbl mpocTpancTBa byukiui f: C — C, mempe-
poiBHBIX Ha, C' 1 OJHOBpEMEHHO roJIoMOpP(MHBIX BO BHyTpeHHOCTH (', CO CTaHAAPTHON HOPMOIt

11 = sup{ | £(2)

zeC },
KOTOPOE COACPIKUT JIOOBIE IKCNOHEHUUAALHBLE CUCTIEMbL

Exp? = {w »—C> e’
we

ZGZ},

rie Z — ue boJiee 4yem cHéTHOE pacnpedenerue MOIAPHO Pa3JnYHbIX ToUeK-nokazamenet na C.
O630p 1O MOJTHOTE TAKUX CHCTEM MOXKHO HaiTh B [1].

MoruBupoBKa paccMaTpUBAEMbIX TEOMETPUUECKUX BOMPOCOB — WCCJIEOBAHUE YCJIOBHIA,
npn KOTOPHIX crcreMa Exp? ¢ mokasaresnsiMi Z, sBISIONMMECS HYJISIMH HEKOTODPOH CyMMBbI
(KOHEYHOTo Myin GECKOHEYHOTO) ceMeficTBa MeabX (DYHKINI SKCIOHEHIIMAIBLHOTO THIIA, TTOJIHA
WM HeT B YKA3aHHBIX BbIe npocrpancrBax dyukiuit. Korma €' — BRIIYK/IBIH KOMIAKT, 9Ta
3212498 OKA3aJaCh TECHO CBI3AHHON ¢ TeopeMoit XeJIH O MepeceueHnn BHITYKJIbIX MHOKECTB B
caenytouieit rpakroske [2], [3].

[Mycts C' m S — aBa MHOXKeCTBAa B KOHEIHOMEPHOM €BKJIMI0BOM IIPOCTPAHCTBE HAJ N10-
AEM BeulecmeeHnns yuces R, 3a1aHHble COOTBETCTBEHHO KaK Mepecevdenns N Kak 00beMHeHn s
HEKOTOPBIX IMOJAMHOXKECTB ITOr0 MpOCTpaHcTBa. Jlalorcsd KpuTepuu, Ipu KOTOPBIX HEKOTOPBIH
HnapaJlIebHbIN MEPeHoc, T.e. CABUT, MHOKecTBa C' TIOJIHOCTBIO HOKPBIBAET (COOTBETCTBEHHO CO-
JIEPKAT, COOTBETCTBEHHO MEPECEKAEeT) MHOXKECTBO S. DTH KPUTEPUU U TOJA00HBIE UM (HOPMY-
JIIPYIOTCST B TEPMUHAX TEOMETPUUECKHUX, AJTeOPAnIecKnX U TEOPEeTUKO-MHOXKECTBEHHBIX Pa3-
HOCTell ToAMHOZXKeCTB, Topoxkaaomux C' u S, omopubrx (yukuit maoxkects C' u S, a Takke
CMEINAHHBIX IO iel BHITyKIbX MHOKecTB B C min o6bémos B R", n = 1,2, 3,.... OtaespHo
0bCyKIaeTCst IBYMEpHbIH crierududecknil caydait, Koriaa MHOKECTBA HEOTDAHUICHBI, /IS 9ero
UCTIOTB3YIOTCS JIOTIOTHUTETBHBIE XapPAKTePUCTHKY MHOKECTB.

[Mosyuennsie B 3], [4], [5| Ha ocHOBe 9TUX reoOMETPUIECKUX PACCMOTPEHUIT PE3YIBTATHI 110
nostHOTe cucTeM Exp? WM COOTBETCTBYIONIHME SKBHBAJIEHTHBIE UM TEOPEMbI €MHCTBEHHOCTH
JUTSL TIEJBIX (DYHKIMH 9KCHOHEHITHATILHOTO THIIA OY/IyT TOMOJHEHBI HeTABHUMHA HOBBIMH.

UccnenoBanne BuIMOHEHO 38 cUéT TpanTa Poccuiickoro nayunoro dpomga Ne 22-21-00026.

Crnucok aureparypbl

[1] Xabubysmn B. H., Hoanoma cucmem sxcnonenm u muoscecmea eduncmesernnocmu. PULL
Baml'V, Yda, doi:10.13140,/2.1.4572.7525, 2012.

[2] XabuGynmnu B. H., “Teopema Xemnn u capurn muoxkects. 1.7 YVpumck. mamem. scyph., 6
(3):98-111, 2014.

|3] Xabubymnamun B. H., “Teopema Xesutn u casuru MuOo:kecTB. 11. Onoprast (byHKIMSA, CHCTEMBI
SKCIOHEHT, Tebie hyukmun.” Ydumck. mamem. scyph., 6 (4): 125138, 2014.
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|4] Xa6ubynnmuu B.H., “ITocienoBarebHOCTH HeeJIMHCTBEHHOCTH JJisi BECOBBIX MPOCTPAHCTB
rosiomopdubix dyuknuit.” Hze. syzos. Mamem., 4: 75-84, 2015.

|5] Xabubymnaun B. H., XabuGyiua @. B., “O MHO)KECTBAX HEeIHHCTBEHHOCTH JIJIsl IPOCTPAHCTB
rosiomopdubx dbyuknmii.” Beemuuk Boal'V. Cep. 1, Mam. @Qus., 4(35): 108-115, 2016.

KoHCTpYyKTUBHOEe ommcaHne KaaccoB (byHKITHI
Ha chord-arc xpusoii B R?

H.A. IIIupokos

Cankt-llerepbyprekuii rocy1apcTBeHHBIH YHUBEPCUTET,
HanwonampHbBIH BCcaeI0BaTEIbCKINH YHUBEPCUTET «BhIcIas MKo/1a SKOHOMUAKT»

Ilycrs L — pasoMKHyTas orpaHndeHHas Kpubad B R3 ¢ chord-arc cpoiicrBoM, T.e. jjuHa
eé IyTH cOMm3MepHuMa CO CTATHBalomei eé xopmaoi. Ha KpuBoit L MOXKHO ONpeIenTh KJIaCcChl
[énbaepa ¢ r1aIKOCTHIO, MEHBIIIEH €/IMHUIBI, B PABHOMEDHOI 1 B HHTErpaabHOil MmeTpuke. Oka-
3aJI0Ch, YTO 3TU KJIACCHI MOTYT ObITH OIHMCAHBI B TEPMHUHAX CKOPOCTH MPUOJIMKEHUS (DyHKIIHIT
u3 HUX PYHKIUSIMA, TADMOHUYECKUMHU B CXKUMAIONUXCA K L OKPECTHOCTIX BMECTE C OIEHKAMM
IPAJMEeHTOB TapMOHHYecKuX byHKuumii [1,2].

Pabora 6bLia nomnepzxana rpantoMm PODU (Poccuiickuit o dbyHIaMeHTATBHBIX HC-
caepoanuit N020-01-00209).

Crnucok aureparypbl

|1] Alexeeva T. A., Shirokov N. A, “Constructive Description of Holder-like Classes on an Arc
in R3 by Means of Harmonic Functions.” J. Approz. Theory, 249: 105308, 2020.

[2] Anexceera T. A., ITTupoxos H. A. “Knacce Ténbuepa B LP-nopme na chord-arc kpupoii B R3.”
Anzebpa u ananus, 34 (4): 1-21, 2022.
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