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H.FO. Antonos
Krasovskii Institute of Mathematics and Mechanics in Yekaterinburg
nikolai.antonov@imm.uran.ru

O ckopoctu cxoaumocTu cymMm Pypbe HEPEPBIBHBIX (DYHKIHH C
OTpaHUYEHUSAMI HA (DPAKTAJIHHOCTD UX T'PADUKOB

PaccmarpuBaercs ceMeificTBO KJIaCCOB HEIIPEPBHIBHBIX (DYHKITHE, HKMEIONTUX
orpannueHus Ha ppakTaIbHOCTD UX IpadukoB. lranupyercs odcyuTh CBOM-
CTBa (byHKI_[I/IIU/I N3 9TUX KJ1aCCOB U BO3MOZXKHOCTbH UX HpI/I6J'II/I)KeHI/IH CyMMaMu
Dypbe.

B.B. Apecros
Krasovskii Institute of Mathematics and Mechanics in Yekaterinburg
vitalii.arestov@Qurfu.ru

[Tpubsimkenre THBAPUAHTHBIX OIIEPATOPOB

JToka 1 OyIeT MOCBAIIECH HAUTYYIIIeMy TPUOJINZKEeHUIO JIMTHEHBIX Heorpar-
HUYEHHBIX OI€PATOPOB JUHEHHBIME OrPpAHHYEHHBIMH OIIEPATOPAMU H PO/I-
CTBEHHBIM 3aJa49aM. BoJibirast 9acTh coobIIeHnsI OyIeT OTHOCUTHCA K 3a1a9e
npuOINZKeHnsa onepaTopos audepeHnupoBaiusg B MpocTpaHcTBax Jlebera
Ha npsimoii. Takast 3a/1a49a HHBAPUAHTHA OTHOCUTEIHLHO CABUTOB. B cuity aTo-
r0 B JAHHOI TeMaTHKe BO3HUKAIOT IKCTPEMATbHBIE 331491 B NPy TbHBIX
IPOCTPAHCTBAX /LI IPOCTPAHCTB MYJIBTHILTHKATOPOB. BynyT 00Cy:K1aTbCs
cBOHCTBa Hpeaya bHBIX ITPOCTPAHCTB M HEKOTOPBIE 3aa4H, CBI3aHHBIE C
STUMH ITPOCTPAHCTBAMH.

M.V. Balashov
Trapeznikov Institute of Control Sciences
balashov73@mail.ru

Stability of minimization problems and the error bound conditions in the
Hilbert space

We shall consider some sort of sufficient conditions ( the error bound
conditions) for stability of the solution set for the problem miI}1 f(z) with
T mn

respect to the function f (in C-norm) and with respect to the set A (in the
Hausdorff distance). Both the function and the set are nonconvex.



B.B. Bednov
Lomonosov Moscow State University
noriiii@inbox.ru

On Chebyshev and monotone path-connected sets

The talk will present results on the relationship between the classes of
Chebyshev sets and monotone path-connected sets in various Banach spaces.

B.U. Bepapimen
Krasovskii Institute of Mathematics and Mechanics in Yekaterinburg
bvi@imm.uran.ru

JIBuzKeHme 00bEKTa M HEJIPYKECTBEHHOTO HAOJII0IATe IS

Jlok1a1 MOCBAINEH JABYM 3aJa4daM:

1. B ycioBusgx HaOI0eHUAS JIBUXKETCS aBTOHOMHBIM OOBEKT, 00J1aaaro-
U CKOPOCTHBIM IMOPAXKAIOMIKUM YCTPORCTBOM, OT KOTOPOTO HAOJIIOIATEIb,
SABJISIONTUICS TEJIeCHBIM, BBIHYZKJIEH CKPBIBATHCH 38 BBIMYKJIbIE (DPArMeHTbI
oKpy:Karomieit MmectHocTu. Habstioiareb oTc/ieXKnBaeT JABuKeHne 00beKTa B
Oe30macHoOM [T cedd pezkuMe. 3aj1ada 00beKTa — YKJIOHEeHHe OT HAOJII0/IeHHST
IIOCPEICTBOM BBIOOpaA CKOPOCTH JABHKeHHsA. CTPOUTCS TpaeKTopus HAOJII01a-
TeJsIsI, MO3BOJSIONAA CACIUTH 33 O0OBEKTOM Ha BO3MOXKHO OOJIBINEH YacTh
TPaeKTOPHHU OObEKTA.

2. OObeKT, ABMKYNUACA W3 HAYAJBHON TOYKN B 33JaHHYI0 KOHEYHYIO
BBIHY2KJIeH ODOWTH NPENATCTBUE — OIPAHUYCHHOE CBSI3HOE TeJeCHOe MHOZKe-
crBo G. 3ajada Hab/roaaTe id, CTAPTYIONIETrO OJTHOBPEMEHHO ¢ 00HEKTOM, CO-
CTOUT B IOHCKE TPAEKTOPHUHU, oOecIeunBalolleil cieKeHue 3a 00bEKTOM Ha
BO3MOXKHO OOJIbIIIell yacTu Tpaekropun obbekrTa. B jgokiaje, npu ycjioBuu
pPaBEeHCTBA BEJIMYHH CKOPOCTEl 00beKTa W HabJIIoJATeN s, MPUBOISTCS MPH-
Mepbl TpPaeKTOpuil HADIIOAATEN s, A KOTOPLIX YKa3aHbl KOHTPOJHPYEMbIe
HabJroIaTesieM YIacTKH TPACKTOPHU O0bEKTa.

JImteparypa:

1. Bepapimes B.U. 3amaua 6e300aCHOrO CjekKeHus 3a 00bEKTOM, YKJIO-
HaomUMest or Habmoaenus B 2 // Jlokia. AH. Maremaruka, undopvarnka,
nporecchl ynpasaernst. 2020. T. 493. C. 82-85. doi: 10.31857/52686954320040049.

2. Bepapimies B.M. Ykionenue o0beKTa ¢ MOPAXKAIOIUM YCTPOHUCTBOM OT
30oHBl BUaUMOCTH Habmomartend B 3 // Hoka. AH. 2020. T. 494. C. 93-96.
doi: 10.31857/5268695432005029X.



3. Bepapimes B.M. O6beKT ¢ mOpazKamoImM YCTPORCTBOM U HeEIpYKe-
cTBeHHBIH HabmonaTes b B TpexMepHoM npocrpaictse [/ Tp. Mu-Ta marema-
tukn u Mexanukn YpO PAH. 2021. T. 27, Ne 2. C.49-58. DOI: 10.21538/0134-
4889-2021-27-2-49-58.

10.C. Bosxkos
Sobolev Institute of Mathematics and Novosibirsk State University
volkov@math.nsc.ru

CX0oIuMOCTD MPOIECCOB UHTEPIOIANNE U 00YCJIOBJIEHHOCTH CUCTEM
ypaBHEHUH OCTPOEHHUs CILIAMHOB B 00IIeH 3aja4e CILIaiH MHTEPIOJIINN.

PaccmatpuBaercs ob61mas 3a1a4a HHTEPIOISIIAN TOJTHHOMUAJIBLHBIMHE CILTA-
HaMU KOTJIa CeTKa y3JI0B CILIafiHa He CBA3aHa C CeTKOM TOYeK MHTEPIIOJISIUHN.
PaccmarpuBaercs BOIpoc ux nmocTpoenus yepe3 KoapOuimenTol pa3aoxKeHns
KaKoi-11ub0 mpon3BoaHOi o B-crmaitraMm. AHaIM3UPYIOTCs CBOMCTBA MOJTY-
JaeMbIX cucTeM ypaHenwnii. Ilokazano, 4o Bompoc o xopormreit 00yc/IoBIeH-
HOCTH CHUCTEMBl YPaBHEHHMH )T MOCTPOEHWS WHTEPITOJATNOHHOTO CILIaiiHa
qepe3 KodpuimeHTol pasJiokenns k-it npousBojHoit 1o B-ciuiaiinam SKBu-
BAJICHTEH BOTPOCY CXOIMMOCTHU TPOIECCa UHTEPIOJIANNHI g K-if IpOn3BOJI-
Hoil crtaiina B Kjaacce (DYHKIUI ¢ HEMPEPLIBHON K-if TpON3BOIHOI.

G. Garrigés
University of Murcia, Spain
gustavo.garrigos@Qume.es

The Haar basis in classical smoothness spaces

In this talk we shall survey results of the author with A. Seeger and
T. Ullrich regarding the basis properties of the Haar system in the classical
smoothness spaces of Besov type, B,  , and Triebel-Lizorkin type, F ; in R,

Namely, we shall determine the precise range of indices s, p, ¢ for which the
Haar system is a Schauder basis, or an unconditional basis, in each of these
classes. The regions of parameters (s, 1/p) for the validity of these properties
turn out to be markedly different in each of the smoothness classes, while in
the extremal cases it depends on the value of the second index q.

We shall briefly discuss the proofs, which are based in precise uniform

estimates for the norms of the dyadic averaging operators, combined with



suitable (non-trivial) counterexamples to discard unconditionality in a big
portion of the F-space picture.

Bibliography:

G. Garrigés, A. Seeger, T. Ullrich. The Haar system as a Schauder basis
in spaces of Hardy-Sobolev type. Jour. Fourier Anal. Appl. 24 (5) (2018),
1319-1339.

G. Garrigos, A. Seeger, T. Ullrich. Basis properties of the Haar system in
limiting Besov spaces. In Geometric aspects of harmonic analysis, P. Ciatti
and A. Martini (Eds), Springer-INdAM series, Vol. 45, (2021).

G. Garrigos, A. Seeger, T. Ullrich. The Haar system in Triebel-Lizorkin
spaces: endpoint results. Jour. Geom. Anal. 31 (9) (2021), 9045-9089.

G.G. Gevorkyan
Yerevan State University
ggg@ysu.am

Uniqueness Theorems for Simple Trigonometric Series and It’s Application
to Multiple Series

For simple trigonometric series, in particular, it is proved that if a trigonometric
series by the Riemann method is summable in measure to an integrable
function f and the Riemann majorant is finite everywhere, except perhaps
for some countable set, then this series is the Fourier series of the function f.
Using this theorem, uniqueness theorems are obtained for multiple trigonometric
series.

P.Yu. Glazyrina, Yu.S. Goryacheva, Sz.G. Révész
Krasovskii Institute of Mathematics and Mechanics in Yekaterinburg
polina.glazyrina@urfu.ru

Turan’s inequality, inverse to Markov’s inequality, for compact sets in the
complex plane

In the talk, we will consider the results devoted to estimating the L,-norm
of a polynomial in terms of the L,-norm of its derivative under constraints
on the zeros of the polynomial.



B.N. T'ony6os
Moscow Institute of Physics and Technology
golubov@mail.mipt.ru

HexoTtopbie pe3yabTaThl U 33/1a49¥ U3 JIBOUTHONO TAPMOHHYECKOTO aHAJIU3a,

Byner nan 00630p M3BECTHBIX PE3YJIHTATOB O JABOWYHBIX TMPOU3BOIHBIX W
HHTerpaJjiaX. 3areM OyIyT H3JI02KEHBI Pe3yJbTaTbl aBTOPA IO CJIEIYIONTAM
TeMaM:

1. MojudunupoBantbie JBOUYHbIE UHTEI'PAJIBI U ITPOU3BO/HbIE JIPOOHOIO
MTOPSIIKA.

2. JIBondHbIe UHTErPAJIBI B JIBONYHBIX MTPOCTPAHCTBAX Xap/Id.

3. JIBonumnblit anaor TaybepoBoit TeopeMbl BuHepa u cMeKHbIe BOIIPOCHI.

4. JIBowdaHble onepaTopbl Xapau u Xapau-JI[uTTaByaa.

5. HexkoTopwle 3a1a4n.

D.V. Gorbachev
Tula State University
dvgmail@mail.ru

Solving the Delsarte problems for spherical designs by the Arestov-Babenko
method

Exactly the extremal Delsarte problem is solved for 4-designs on the 2-
sphere. To do this, we adapt the Arestov-Babenko method for the Delsarte
problem for spherical codes. This method is based on the use of semidefinite programming
and solving a polynomial system of equations. To prove the existence of the
desired solution of such a system, the interval Krawczyk’s method is applied
from HomotopyContinuation.jl.

M.I. I'puropsau
Yerevan State University
gmarting@ysu.am

CymrecTBoBaHNe U CTPYKTYPaA YHHBEPCAJBHBIX (DYHKIHI B Pa3HBIX CMBICTIAX

B noknajge Oymer nipejicraBiieH 0030p pe3ysIbTaToOB, CBA3AHHBIX C CYIIe-
CTBOBaHUEM, KaK paHee M3BECTHBIX (DYHKIHI YHHBEPCAIbHBIX B TOM WA



WHOM CMBICJIE B PA3JUYHBIX (DYHKIHOHAIBHBIX KJIACCAX, TAK U HOBBIX (pas-
JIMYHBIX TUIIOB OTHOCHTEIHHO KJIACCHIECKUX CHCTEM) YHUBEPCAIbHBIX (DyHK-
ii. ByayT paccMmorpenbl npobjieMbl, CBS3aHHbIE C CYIIIECTBOBAHUEM U
cBoiicTBaMu (PYHKITHUI C YHUBEPCAJIbHBIME palaMi Pypbe B pa3HBIX CMBICIaX
B PA3JUYHBIX  (PYHKIMOHAJIBHBIX IPOCTPAHCTBAX, a TaKzKe OYIeT OIMHcaHa
CTPYKTypa TaKUX YHUBEPCAIbHBIX (DYHKIHIA.

S. Gupta
BBK DAV College for Women
sahilmath@yahoo.in

Strong proximinality in Banach spaces

A stronger form of proximinality called strong proximinality by Godefroy
and Indumathi has been discussed by several researchers in Ba- nach spaces.
We taken up this problem and show how strong proximinality can be transmitted
to and from quotient spaces of Banach spaces. Some re- lationships between
proximinality, strong proximinality, approximative com- pactness and strong
Chebyshevity have been proved. We also generalized the notion of strong
proximinality and define simultaneous strong proximi- nality. It is proved
that if W is a simultaneously approximatively compact subset of a Banach
space X then W is simultaneously strongly proximinal and the converse holds
if the set of all best simultaneous approximations to every bounded subset S
of X from W is compact. We proved that simultane- ously strongly Chebyshev
sets are precisely the sets which are simultaneously strongly proximinal and
simultaneously Chebyshev. It is also proved that if F and W are subspaces
of a Banach space X such that F is simultaneously strongly proximinal, W is
finite dimensional and F +W is closed then F +W is simultaneously strongly
proximinal in X.

M.U. psgaenko
Moscow State University
dyach@mail.ru

AcumnToruka BOIM3N HYIA CYMM KOCHHYC-PSIIOB ¢ APOOHO-MOHOTOHHBIMHE
ko3 dunmenTamu



I/ISBGCTHO7 YTO aCUMIITOTHUKA BOJIU3U HyJId CYMMBI KOCUHYC-PAda CBA3aHa

¢ dbyuknueit
[ /2]

Z(n + 1)(an — any1),

n=0
IPUYEM JIJIsI OIIEHKHU CBEPXY JOCTATOYHO BBITYKJIOCTH KO3hOUIHEHTOB (1BOT-
HOM MOHOTOHHOCTH), & JIJIsl OIEHKH CHU3Y — TPORHON MOHOTOHHOCTH. OCHOB-
HOl pe3y/IbTaT COCTOUT B TOM, 4TO JPOOHAs MOHOTOHHOCTD ITOC/IEIOBATE b
HOCTU KOI(DMUIIMEHTOB TOPsJ/IKA MEHbINEe 2 He 00eCnevnBaeT OIEHKU CBEPXY,
JIBOITHas MOHOTOHHOCTb He TapaHTHUPYeT OIEeHKY CHU3Y, HO IPpH MOHOTOHHO-
CTH MOPsIIKa DOJIbIITE 2 OIeHKA CHU3Y Y2Ke CIPABEINBA.

V.I. Ivanov
Tula State University
ivaleryi@mail.ru

Weighted Inequalities in Dunkl Harmonic Analysis

Over the past 30 years a meaningful harmonic analysis has been constructed
in the space R? with Dunkl weight. The classical Fourier analysis on the
Euclidean space corresponds to the weightless case. In the Dunkl harmonic
analysis, an important role is played by the Dunkl-Riesz potential and Dunkl-Riesz
transformations defined by S. Thangavelu and Y. Xu. In particular, they
allow one to prove the Sobolev inequalities for the Dunkl gradient. The
talk will focus on inequalities for Dunkl-Riesz potential, Dunkl — Riesz
transforms, and Dunkl gradient with radial power and piecewise power weights.

G.E. Ivanov
Moscow Institute of Physics and Technology
ivanov.ge@phystech.edu

Existence and uniqueness of the nearest and farthest points of two subsets
of a Banach space

For subsets A and C of a Banach space, in terms of estimates for the
parameters of strong and weak convexity of A and C, we obtain sufficient
conditions for the existence and uniqueness of the nearest and farthest points

10



of these sets. We give examples to show sharpness of the estimates obtained.

H.A. Unbsicos
Baku State University
niyazi.ilyasov@gmail.com

HepagsencrBa C.b.Creuknna B Teopun npubaInkKeHuil: KIIOUYeBasi ONMEHKA U
nornapHasi PaBHOCHJIbHOCTH

IIpennaraercs HOBBI#I METO/I, IO3BOJSIONIAN M3 OTHOI KJII0UEBOI OIleHKN
nosiyuarh u3BecTHble HepaBercTBa C.B.Creukuna - oGparHbie Teopembl (He3
MPOU3BOJHBIX, TAK U € MPOU3BOIHBIME,BKIIOUAsS TPOMEKYTOUHBIE OIEHKN)
Teopun NPUOJIMKEHIST HEIPEPbIBHBIX MEPHOANICCKUX (DYHKINI, IIPHIEM BCE
yKa3aHHbIE HEPABEHCTBA ABJSIOTCA MOMAPHO PABHOCHJIBHBIMH. PaccMoTpeH
TakyKe Caydail ONEHOK [JIsT CTPYKTYPHBIX W KOHCTPYKTHBHBIX XapaKTepu-
CTHK cOIpsizKeHHbIX pyHKIui. [lomydeno Tounoe B cMbIC/Ie TOPsIKa, YCHIe-
HUe HEPABEHCTBA - MPAMOil TeopeMbl (6e3 MPOM3BOJHBIX ) Ha KJaacce (yHK-
oMl ¢ 33JaHHOM  MakKOpaHTON JimbO C 3aJIAHHBIM OPSJAKOM yObIBaHMS
MOJLYJ/Isl TJIAIKOCTH.

E. Kopecka
Johannes Kepler University Linz
eva.kopecka@uibk.ac.at

Approximating convex sets by simpler convex sets

Let K be a compact convex set in R? which is an intersection of halfspaces
defined by at most two coordinates. Let ) be the smallest axes-parallel box
containing K. We show that when the dimension d grows, the ratio of the
diameters diam(@)/diam K of the two sets can be arbitrarily large. How large
exactly is open.

B.T. Kporos
Belarusian State University
vgkrotov@mail.ru

Cnoitcro Pary mjist 00MKUX AMTPOKCUMATHBHBIX €IUHUI] HA METPUICCKHX
HPOCTPAHCTBAX C Mepoit

11



B nmoknane paccMarpuBaioTcst abCTpaKTHBIE alllIPOKCUMATUBHBIE €THHNU-
bl HA METPUYECKUX ITPOCTpaHcTBax ¢ Mepoii. Haxomgarcsa Tounble ycjioBus
Ha TeoOMeTPHI0 00JacTell, /11 KOTOPHIX UMeeT MECTO CXOIMMOCTh alllPOKCH-
MaTHBHBIX €JMHUI] TOYTH BCIOAY i DYHKIUNA u3 npocTpancts LP, p > 1.
Pesynprarsl mntocTpupyioTed Ha npuMepax diep llyaccoHa m ux creneneit
B eaquangHOM Mmape B R™ uan C”, a Takke cBepTKHU ¢ pacTszkeHuaMn Ha R™.
,ZLJIH BCEX 9THUX IIpUMeEpPaX H&fLZLeHHBIe yCJaoBud dBJIAIOTCA TOYHBIMU.

M.C. Jlomymranckn
Moscow Institute of Physics and Technology
masha.alexandra@gmail.com

HOCTpOGHI/Ie CIIPAMJIACMbBIX KPHUBbBIX Ha IIPOKCUMaJIbHO IVIaJKHUX MHOZKECTBaA

B pabore uccieayiorcs cBOMCTBA MPOKCUMAIBHO TJIAJIKUX MHOXKeCTB. [Ipesi-
JIOYKEH aJTOPUTM TTOCTPOEHUA CHPAMJIAEMON KPHUBOW MEXKIy JABYMS JIOCTa-
TOYHO OJM3KAMH TOYKAMH HA MPOKCHMAJIBLHO IVIAJKHX MHOMKECTBAX B DaB-
HOMEPHO BBIMYKJIOM H PaBHOMEDHO IVIAJIKOM GaHaxoBoMm mpocTpanctse. [1o-
JIydeHa ONEHKA HA JUIMHY KPUBOW U €€ OTKJIOHEHHS OT OTPEe3Ka ¢ TEeMU ZKe
KOHIIAMMU.

ALJI. Jlykamos
Moscow Institute of Physics and Technology
alexey.lukashov@gmail.com

NurepnionupoBanne panmoHaIbHBIMA (DYHKIMAMHU: HECKOJIHKO OTPE3KOB;
HECKOJILKO TMEePEMEHHBIX

Jlok1a)1 MOCBAIIEH JIBYyM Pa3/JUYHBIM HAIPABJICHUSM TEOPHH UHTEPIIOIH-
pOBaHUs palMOHAJILHBIME (GYHKIUIMU. [lepBoe cBA3aHO ¢ HHTEPIOIUPOBA-
HUEM Ha HeCKOJIBKUX OTpe3Kax. Byaen man 00630p pe3yIbTaToB, TOCBSIIEHHBIX
KoHCTaHTaM Jlebera Jjis MHTEPIOJIMPOBAHUS MOJUHOMAME W PAINOHAIbHBI-
MH (DYHKIHMAMHU HA HECKOJBKHX OTpe3Kax. Bropoe HampaBjeHue MOCBIIIe-
HO MHOI'OMEPHOMY HHTEPIIOJHPOBAHUIO. 371eCh OYIeT PACCMOTPEH CII0COD MH-
TEPHOJIMPOBAHUST PAITMOHATHHBIMA (DYHKITUAME B CMbIC/e AKOMsIHA (CpejIHe-
3HAYHOE WHTEPIOJUPOBAHUE).

12



C.®. Jlykomcknii
Saratov State University
lukomskiisf@sgu.ru

7KecTkue ppeifiMbl B HYJIbMEPHBIX IPYIIIAX

B mpousBosibHON JTOKATBHO-KOMIIAKTHON HY/TbMEPHON T'PYIITIE W3BECTHBHI
CIOCOObl TIOCTPOEHUS OPTOTOHAJbHBIX BefBJeT 0Aa3MCOB, OJHAKO HET JlarKe
npuMepoB KecTkux dpeiivos (bpeitmon [Mapceesasst). B gokaame 6yayT npes-
JIOXKEHBI JIBa, CIIOCODA IMOCTPOCHHS YKECTKHUX BeliBjeT (ppeiiMOB B JIOKAJIbHO-
KOMITAKTHONH HYJBbMEPHOH TpyIme: ¢ UCIOJb30BAHUEM METOa YHUTAPHOTO
pacimpeHus 1 6e3 MCIOJIb30BaHUS MeTO/Ia YHUTAPHOTO PACIIHPEHHUS.

T. Nath
School of Mathematical and Physical Sciences
tnverma(7@gmail.com

Differentiability of Distance Function and The Proximinal Condition
implying Convexity

We establish a necessary and sufficient condition for the differentiability
of the distance function generated by a nonempty closed set K in a real
normed linear space X under a proximinality condition on K. We do not
assume the uniform differentiability constraints on the norm of the space as
in Giles (Proc Am Math Soc 104: 458-464, 1988). Hence, our result advances
that of Giles (Proc Am Math Soc 104: 458-464, 1988). We prove that the
proximinal condition of Giles (Proc Am Math Soc 104: 458-464, 1988) is true
for almost suns. The proximinal condition ensures convexity of an almost sun
in some class of strongly smooth spaces under a differentiability condition of
the distance function. A necessary and sufficient condition is obtained for the
convexity of Chebyshev sets in Banach spaces with rotund dual.

The above talk is based on the paper published in The Journal of
Analysis  http://dx.doi.org/10.1007/341478-020-00259-5

B.II. Ocunenkep
MOSCOW STATE UNIVERSITY OF CIVIL ENGINEERING

(NATIONAL RESEARCH UNIVERSITY)
b osilenker@mail.ru

O pamax @ypbe 10 oproronaababIM TounHEOMaM CoboJieBa

13



B noknane paccmarpusaiorcs cpeqnne Peitepa psanoB Pypbe Mo 0pTOro-
HasbHbIM nosrHOMaM CobosteBa. s (C.1) - cpeHuX HOIy9eHbl pe3yJIbTATHI
O CYMMHUDPYEMOCTH IIOYTHU BCIOAY U IO METPpHUKE KOHTHUHYAJIBbHO-JUCKPETHOI'O
npoctpancTBa Cobosiesa.

M.T. ILroTHUKOB
Vereshchagin Vologda State Milk Industry Academy
mgplotnikov@gmail.com

E,ILI/IHCTBGHHOCTI) AJ1d IepecTadOBOK TpI/IFOHOMeTpI/I‘IeCKOﬁ CHCTEMbI

CymecTByeT ceMeiicTBO TepecTaHOBOK B MHoxkecTBa Z ¢ yesioBuem B(—n) =
—B(n) Takoe, 4To s KazxK/oii nepecraHoBKu B m3 9roro cemeiicrBa Haii-
JIeTCST COBEPIEHHOe MHOYKECTBO eIHHCTBEHHOCTH TTOJIOKHUTEIBHON Mephl 1151
B-nepecrapsiennoit Tpuronomerpudeckoii cucrembl {exp(iB(n)x)}. [onyTHo
HA#JIeH KJIaCC HePeCTAHOBOK TPUTOHOMETPUICCKON CHCTEMBI, s KOTOPOTO
CIIPaBe/INBO YCUJIEHHOE YTBEPIKIeHne U3 runoTe3sl CTedKnHa- YIbsIHOBA.

K. Paul
Jadavpur University
kalloldada@gmail.com

k-smoothness of operators

Here we discuss k-smoothness of bounded linear operators defined between
Hilbert spaces as well as Banach spaces. The characterization of k-smoothness
of bounded linear operators on arbitrary Banach space is still elusive. We try
to address the problem in the setting of both finite and infinite-dimensional
Banach spaces. This talk is based on the articles [1, 2].

[1] Mal Arpita and Paul Kallol. "Characterization of k-smooth operators
between Banach spaces,"Linear Algebra Appl., 586 (2020) : 296-307.

[2] Mal, Arpita, Dey, Subhrajit and Paul, Kallol. "Characterization of
k?smoothness of operators defined between infinite-dimensional spaces,"Linear
Multilinear Algebra, DOI: 10.1080/03081087.2020.1844130, 2021.

IL.I. Iloueiiko, E.A. PoBba
Yanka Kupala State University of Grodno
pahamatby@gmail.com

14



[Ipubnmxkenus: Ha Kaaccax WHTerpaoB llyaccona pammoHaabHEIMU
uHTerpajibHbIMi oneparopamu Pypbe-Hebbimnéna

Bsenen kitace bynknumii, 3agaBaeMbix naTerpaigaMu Ilyaccona na orpeske
|-1,1]. MI3y4ens! npubinzkeHUsT PAIMOHATHHBIMU HHTEIPATBHBIMU OEPATOPa-
Mu Dypbe-YHebbiléBa Ha yKa3aHHBIX KJacCcaX. YCTAHOBJIEHbI MHTErPaJIbHbIe
[peJicTaB/AeHus TPUOJINKEHUN U OIEHKU CBEPXy PABHOMEPHBLIX TPUOIUZKe-
Huii. B ciaygae, korma rpanwdHas GyHKInsS nmeer Ha orpeske [-1,1] cre-
IIEHHYI0O OCODEHHOCTH, HAMJIEHBI OICHKH CBEPXY IHOTOYCUYHBIX U PaBHOMEP-
HBIX TPUOJIUKEHUN, aCHMITOTUYECKOE BBIPayKeHHe MayKOPAHTBHI PaBHOMEP-
HBIX HPUOJIMZKEHUH [TOCPEICTBOM paluoHaJ bHbIX (pyHKIUE ¢ puKcupoBaH-
HBIM YHCJIOM T€OMETPUYECKHU Pa3INYHbIX 33JaHHbIX 1M0J1I0CcOB. [Ipu 1Byx reo-
METPUYECKH PA3IUYHBIX MOJII0CAX YETHONH KPATHOCTH AIMPOKCHMUPYIOIIei
GYHKIUU TOJIYYEHBl ACHMITOTHYECKHE ONEHKH HAWIYUIIIX PaBHOMEPHBIX
IpHOINZKEHNH pacCMaTPUBAEMBIM METOIOM, KOTOPbIe HMEIOT 00Jiee BHICOKYIO
CKOPOCTh CXOJIUMOCTH B CPABHEHUHU C IMOJIUHOMHAILHBIMU AHAJIOTaAMU.

V.Yu. Protasov
Moscow State University, Higher School of Economics
v-protassov@yandex.ru

Application of subdivision schemes to a problem of number theory

Subdivision schemes known since classical works of De Rham and developed
in 90-s by Dyn, Micchelli, Dahmen, Cohen, Oswald, etc. provide a very
popular method of multivariate approximation and an efficient toolbox for
generating curves and surfaces. We show how the subdivision schemes can be
applied to one problem of number theory (computing of the binary partition
function) and to classifying special cyclotomic polynomials.

A. Ray
Department of Mathematics, Jadavpur University
anubhab.jumath@gmail.com

Bhatia-Semrl Property of a bounded linear operator

In this talk, we explore the relation between the orthogonality of bounded
linear operators in the space of operators and that of elements in the ground
space. In this context, we introduce the notion of Property Pn for a Banach
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space and illustrate its connection with the Bhatia-Semrl (BS) Property of
a bounded linear operator between Banach spaces. We also discuss Property
Pn for various polyhedral Banach spaces. This talk is based on the paper A.
Ray, D. Sain, S. Dey and K. Paul, Some remarks on orthogonality of bounded
linear operators, Journal of Convex Analysis, 29 (2022), no. 1, page number
not yet available.

Sz. Révész
Budapest University of Technology and Economics revesz@renyi.hu

Fenton’s sum of translates approach for classical minimax questions of
approximation theory (with B. Farkas and B. Nagy)

The classical problem of Chebyshev asks for placement of n roots in
the interval [0, 1], such that the maximum of the arising monic algebraic
polynomial, obtained by multiplying together the root factors, has least
possible maximum norm. Four decades ago Bojanov formulated a variant
of the question, assuming that the n roots are not simple root factors, but
multiple roots of given multiplicity (and thus the product is not a degree
n, but degree N algebraic polynomial). Studying these questions from a new
point of view, we first take the logarithm of the absolute value of these
products, and thus obtain a sum of logarithms. Choosing the roots, or nodes,
means translating of the arising logarithmic terms. Having a zero translates
into a singularity attaining minus infinity.

With this changed setup we loose the well-known vector space property
of our polynomial space. The sums of the arbitrarily translated "log root
factors however, has a different, remarkable structure. We will call these
log root factors "kernels and generally even assume that they may be quite
different. We only assume that the kernels are concave (as is the case with
log |t|), and perhaps that they are singular (attaining minus infinity at zero).
A further advantage is that we can relatively easily incorporate an "external
field function"J, which after exponentiating back becomes a multiplicative
weight function w(z) := exp(J(x)). Thus we can handle even weighted
minimax questions of the sort.

We analyse what conditions are needed to regain the usual basic results of
approximation theory. Between the endpoints 0 and 1 and the roots or nodes
yj, there arise n + 1 intervals, and maxima on these intervals will be denoted
by m;. The question is when the maximum of the m; will be minimal? It turns
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out that under quite general assumptions the equioscillating property (that
all m; are equal) is necessary and sufficient, and it uniquely characterizes
the extremal configuration. Moreover, we will find that any prescription
of the differences between the m; is also uniquely attained, and so the n-
dimensional difference vector of these interval maxima is in a continuous
homeomorphism correspondence - in fact, in a bi-Lipschitz fashion - with
the totality of admissible or regular n-dimensional vectors of nodes. This is
remarkable in particular in cases when J can be singular on vast sets, and
admissible nodes form a comlicated subset of R".

We will give examples to demonstrate that our general conditions are all
indeed indispensable, and derive new observations even in the most classical
case of the Chebyshev Problem. On our way we will explore estimates for
one-sided derivatives of the m; even in cases of non-differentiable kernels
and field functions, find best regularity properties of the m; as functions of
the node systems, apply a generalization of Clarke to the inverse mapping
theorem holding for Lipschitz (but not necessarily differentiable) functions,
and will draw a number of approximation theoretic consequences like the
weighted version of Bojanov’s Problem or the trigonometric case.

J. Sahasrabudhe
University of Cambridge
julian.sahasra@gmail.com

Flat Littlewood polynomials exist

A polynomial f(z) is said to be a Littlewood polynomial if all of its
coefficients are plus/minus 1. Erdds, in 1957, asked how “flat” such polynomials
can be on the unit circle and, in particular, asked if there exists infinitely
many Littlewood polynomials f with |f|n~'/? bounded above and below
by absolute constants (n'/? is the typical magnitude of such functions f).
Later, after various failed attempts at Erdos’s problem, Littlewood, in 1966,
conjectured that indeed such polynomials should exist - a conjecture which
came to be known simply as “flat Littlewood polynomials exist”.

In this talk I will discuss a resolution of this conjecture, which draws on
tools from modern probabilistic combinatorics. If time permits, I may also
touch on a few other of the remaining Littlewood conjectures in this area
and highlight a few further questions raised by our solution. Based on joint
work with Paul Balister, Béla Bollobds, Rob Morris and Marius Tiba.
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D. Sain
Department of Mathematics, Indian Institute of Science
saindebmalya@gmail.com

Orthogonality and best approximations in Banach spaces

I plan to discuss an application of Birkhoff-James orthogonality in studying
the best approximation problem in Banach spaces. This allows us to obtain

some interesting distance formulae for both compact operators and vectors.
The advantage of our method over the classical duality principle, especially
from a computational point of view, will also be discussed. This talk is based
on my recent article [ D. Sain, On best approximations to compact operators,
Proc. Amer. Math. Soc., 149(10) (2021) 4273-4286.]

E.M. Cemenon
Voronezh State University
nadezhka ssm@geophys.vsu.ru

OpTOI‘OHaIIbHI)IG QJIEMEHTDBI IIepeCTaHOBOYHO-UHBAPpHUaHTHBIX ITPOCTPAHCTDB

[Iycte E — HecemapabesibHOE IepecTaHOBOYHO-HHBAPHAHTHOE ITPOCTPaH-
crBo n Ey — 3ambikanue Lo, B E. Yepes O obo3HaUaeTCS MHOXKECTBO TAKHX
x € E, uro ||z||p < ||z + y||p mas Becex y € Ey. Muoxecrso O obmazaer
NMHTEePpEeCHBIMHA " HeO6quHbIMI/I CBOHCTBaMNU.

W. Sickel
Friedrich-Schiller-Universitit Jena
winfried.sickel@uni-jena.de

S-Numbers of Embeddings of Weighted Wiener Classes

In my talk T will discuss the behaviour of some s-numbers (including
approximation numbers) of three different types of embeddings of the weighted
Wiener algebra A, (T?) on the d-dimensional torus:

o A,(T%) — A(T9), where A(T?) denotes the Wiener algebra itself;
o A, (T — Ly(T);
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o A,(T%) — H*(T?), where w is given by

d .
(1 k|, f0<r<oo;
w(k) = wy, (k) = { 1 ) Lo
[T, max(1, |k;|®), if r = oo.
It will be the main aim of my talk to describe the behaviour of the
associated s-numbers in dependence of n and the dimension d.

This is joined work with Van Dung Ngyuen (Hanoi) and Van Kien Nguyen
(Hanoi).

M.S. Skopina
Saint Petersburg State University
skopina@MS1167.spb.edu

Wavelet approximation in Orlicz spaces

Decompositions with respect to wavelet frames and frame-like systems are
considered. Their approximation properties in Orlicz spaces are studied. In
the case of wavelet frames, the approximation order in the sense of modular
convergence is established for an arbitrary Orlicz space. Approximation order
in the sense of Luxemburg norm is found for Orlicz spaces satisfying A,-
condition. Under assumption of A’- condition, the latter result is extended
to the frame-like wavelet systems.

V.M. Tikhomirov
Moscow State University
vmtikh@googlemail.com

Approximation Theory and S.B.Stechkin’s works
The talk focuses on the significant results of the classics of the Approximation
Theory, P.L. Chebyshev, S.N. Bernstein, and A.N. Kolmogorov. Modern
approaches to some of the classical problems of the theory are highlighted.

Finally, it will be shown how S.B. Stechkin adopted and developed his predecessors’
main trends, ideas, and results.

C.1O. Tuxonon
tikhonov.work@gmail.com

Fnagkocts pyuknuii B Teopun mpudIMKeHnit
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Mpi 00cyzK1aeM HepaBeHCTBa, B HEKOTOPOM POJie JIBOMCTBEHHBIE K KJIac-
CUYECKUM HPAMBIM ¥ OOpPaTHLIM OLEHKAM B Teopuu npubjimzkennii. B yact-
HOCTHU, OY/IYyT PACCMOTPEHbI TOYHBIE OIEHKU MOJIYJIeH TJIaIKOCTH B TEPMUHAX
IIPOU3BOIHBIX HpUOIUKaOMuX mounaoMoB. CoBmectHas pabora ¢ FO. KoJio-
MOMIIEBBIM.

P.M. Tpury6
roald.trigub@gmail.com

O psanax u npeobpaszopanugax Pypbe HYHKIUNE HECKOJBKIX IePEMEHHBIX

Anre6per Bunepa n Bépaunra npeodpazopammit @ypobe na R n cymmmpy-
eMOCTh KpPATHBIX pagoB DPypbe (110 HOpME,BKJIIOUasi TOYHYIO CKOPOCThH CXO-
JIUMOCTH, M TIOYTHU BCIOJY € YKa3aHHEM TapaHTHPOBAHHOTO MHOXKECTBA, CXO-
qumMocT). TTooKuTebHO onpeienéHnble GUHATHBIE PATHaJbHble CILTATHBI
JaHHOW CTeNneHW W MAKCUMAJIbHOW TJIaJIKOCTH HA, R,

B.H. Ymakos, A.A. Ycnenckuit, [1./1. Jlebenes, A.A. Epmos
Krasovskii Institute of Mathematics and Mechanics in Yekaterinburg
ushak@imm.uran.ru

O HEKOTOPBIX 3aJa49aX YIOPaBJICHUA U allIPOKCUMallUW MHO2KECTB B 9TUX
3aJa9ax

PacecmaTpuBatoTes pasjmdHble MOCTAHOBKU 3324 MaTeMaTHYecKOH Teo-
pUU yIPaBJICHUS, CBI3aHHBIC aMMPOKCUMAINEl MHOXKECTB JTOCTUKUMOCTU U
UHTEIPaJIbHBIX BOPOHOK. YCTaHOB/IEHO COOTHOIIEHUE MEYK/y MHOYKECTBAMH,
c1abo BeimyKabivMu 110 EdumoBy-Creukuny, n aibda-muoxectsamu. [locTpo-
€Ha OIeHKa POCTa CTeNeHH HEBBITYKJIOCTH MHOXKECTB JOCTUKUMOCTH C Tede-
HUEM BpeMeHUN.

B.U. ®uannnos
YURI GAGARIN STATE TECHNICAL UNIVERSITY OF SARATOV
&8&vadim@mail.ru

Hestounciennoe pa3JiozKeHne 3J1eMeTOB IPOCTPAHCTB [, B PA/bl THIIA
Qypbe 10 CHCTeMaM U3 CXKATHI U CABUTOB OJHON (PYHKIITH
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[IpegnaraioTcs pe3yabTaThl O Pa3I0KeHHH 3JIeMEHTOB IPOCTPAHCTB L,
1o cucreMaM (BYHKIU, TOJTYICHHBIM W3 CXKATUI U CJBUTOB OHON (DYyHKIIUH.
[Tory4eHbl HOBBIE AJITOPUTMBI  PA3IOKEHHUST IO STUM CHCTEMAM B PSIIbI THIIA
@ypbe ¢ meabiMu Koddpdunuentamu. 1lpubauzkenne 3/ieMeHTOB MPOCTPAHCTB
L, 1o npejjioxkeHHbIM MeToJaM, 00/1a/laeT CBOMCTBOM C:KaTHA 0Opa30B, TO
€CTh UMeeTCs MHOTO KO3 (MUIIMEHTOB, IPU ITOM PA3JIOKEHUH, PABHBIX HYJIIO.
OTH pe3yabTaThl MOTYT BBI3BATH HHTEPEC TAKZKE y CIENHAJIUCTOB IO Mepe-
Jade u obpaborke mudpoBoit naHboOpManu U y JAPYIUX HCCaeoBaTesei, y
KOTOPBIX BO3HUKJIM MOTPEOHOCTH B IEJTOYNUCTEHHOM PA3JI0YKEHUU CYMMUpPYe-
MBIX U HECYMMHPYEMbBIX (DYHKIINIH B PSIIbI 10 CUCTEMAaM U3 CzKATUH U CBUIOB
OJTHOI (DYHKITUN.

[.G. Tsarkov
Moscow, Moscow State University, Moscow Center for Fundamental and
Applied Mathematics
igtsarkov@yandex.ru

CAUSTICS, MACH DISKS, APPLICATION TO ASTROPHYSICS

An important part of the special set is caustic. Dynamically, the body of a
certain form tends to change its shape to this form caustic. In fact, this effect
can be observed for the liquid in weightlessness which continuously changes
its shape trying to approach the caustic generated by this dynamically changing
form. As a result, the form is constantly changing in the pursuit of caustic.
This, of course, occurs due to the properties of fluid irrescomity. For gases,
the same form eventually begins to take the form of caustic (or caustic
lows or caustic highs). There is also an effect of gravity which keeps the
clumps of gas near the caustic. This explains the evolution of elliptical
(ellipsoid form) galaxies, both from younger to spiral and from spiral to
spiral with a jumper ones. In short, caustic is a law of forms evolution.
The report will address issues related to the receipt of caustic reflection in,
generally speaking, asymmetrical spaces. These investigations are applied
to the substantiation of the occurrence of Mach disks (or rhombuses, or
diamonds). The official version of the these disks origin is criticized and there
is built a competing new model based on caustic reflection from environments
boundary. The reasoning is illustrated by both real and the mathematical
model pictures. In this report, we consider causthic reflections in the mirrors
of a semi-ellipsoid and a paraboloid shape. These cases will model well-
known examples from everyday life. The radiation of the waves from the
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respective surfaces will be carried out in a fairly small or large enough
part of these surfaces near these shapes top. In this way, we will be able
to emulate, for example, the behavior of plasma flow when it erupts from an
engine nozzle. And then we will study strong flow compaction (i.e. caustic),
arising as a result of multiple reflections inside such mirrors, which in some
first approximation simulate the boundaries of separation of environments:
air-plasma or air-liquid. The main conclusion of the report is that Mach
disks are, in fact, the caustic reflections of the formed surface, which is the
two environments boundary. If the surface dynamically changes its shape,
then the corresponding caustic reflections change. In constructing the caustic
reflection, we will use the law of reflection in the case when in the space
there is considered, generally speaking, a non-euclidean structure, defined
by an asymmetrical norm. The asymmetrical norm is determined by the
functionality of the Minkovsky asymmetric convex body (ball). Choosing
an asymmetrical ball can be useful, as shown in the introduction, when
studying the situation with the light passage in an anisotropic environment
(for example, in crystals). Note (to avoid misunderstanding) that symmetrical
(normalized) spaces are the special case of asymmetrical spaces. Here asymmetrical
norms are used to simulate reflections in conditions where the environment
has its own speed.

K.C. llIknases
Lomonosov Moscow State University
konstantin.shklyaev@inbox.ru

Brinykiaasg 060109Ka MHOXKECTBA B TEPMUHAX METPHYECKON IPOEKITNI

B nokiane 6ymer o0cyKaaThes MPUOIHKEHIE TOYeK BBITYKI0#H 060 109KHI
KOMITAKTa B TJIAJKOM 0AHAXOBOM IPOCTPAHCTBE BBHIMYKIBIMUA KOMOMHAIMSIMUA
TOYEK MeTpI/I‘IeCKOﬁ IIPpOEKIHUU Ha 3TOT KOMIIAKT.

R. Schneider, M. Oster and L. Sallandt
Technische Universitat Berlin
schneidr@math.tu-berlin.de

Tree Based Tensor Networks (HT/TT) for the numerical solution of
non-linear partial differential equations
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For many high dimensional PDEs of practical interest, e.g. Backward
Kolmogorov equations etc. the PDE operator cannot be easily expanded in
matrix product operator form. In this case, we propose a variational Monte
Carlo approach confined to the manifold of tree based tensors with fixed
multi-rank (i.e. bond dimensions). In particular the (stochastic) HJB can be
reformulated by an (uncoupled) Forward Backward SDE system. The forward
dynamics can be computed easily by standard Euler-Mayurana scheme. For
the backward equation for the value function, we use variational interpolation
(Bender et al.) by solving a regression problem in each time step. For this
purpose we use tree based tensor networks, in particular MPS/TT. The
forward backward SDE is linked with (parabolic) PDEs by a non-linear
Feynman-Kac theorem. This offers the possibility to computed approximate
(local) solutions of wide class of non- linear parabolic PDE’s. for our solving
our HJB equations, we need to compute the gradient of the value functions
with desired precision. Solving regression problems by means of HT/TT
tensors with good approximation of the gradients requires additional attention,
and has been the technical key for a successful treatment. First numerical
re- sults has been obtained by my PhD students Leon Sallandt and M.
Oster. deep neural networks (E & Jentzen et al., Pham et al.). Large part of
the numerical method can be transfered formally for deterministic optimal
control, and works well if additional regularity of the solution is granted.
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