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1.

Axumes I'. OneHKr HAMIy4IUX TPUOIMKEHNN TTepUOAMIeCKnX (DYHKIMI B CHUMMET-
pudaHOM npocrpancTse (40 MuHyT)

Estimates for the best approximations of periodic functions in a symmetric space
(50 minutes)

B noxutaze OymyT npeacTaB/ieHbl TOUHbBIE MOPSJIKA HAWTY IIINX TpuO/InKenunit qudde-
PEHITUPYEMBIX TTEePUOIUIECKUX (DYHKIUH B CUMMETPUYIHOM ITPOCTPAHCTBE.

The talk presents exact orders of best approximations for differentiable periodic
functions in a symmetric space.

. Axonsin P. P. Hawmnyuree npubsimzkenne oreparopa juddepeHiimpoBaHus Ha KJIacce

aHAJUTHYICCKUX B mosoce dyHKIwmii (50 MUHYT)
Akopyan R.R. Best approximation of the differentiation operator on the class of
functions analytic in a strip (50 minutes)

B nokmaje obcyx)aarores 3ajada HaAUIydIero Mpud/InzKeHus oneparopa auddepen-
[IPOBAHMA Ha KJIACCe aHAJIUTUIECKHUX B I0JI0Ce (PYHKIMI U B3aNMOCBI3AHHOE TOYHOE
HEPaBEHCTBO.

The talk discusses the problem of the best approximation of the differentiation operator
on the class of functions analytic in a strip and a related sharp inequality.

. Amumos A. P. AHHpOKCI/IMaTI/IBHbIe CBOIICTBA MHOZKECTB, COCTaBJICHHBLIX U3 IIJIOCKOCTEM.

EmHCTBEHHOCTD M HENTPEPBIBHOCTH METPUYECKON ITpoeKIni. JIoKa/IbHbIe allirpoKCuMa-
TUBHBIE CBOHCTBA MHOXKECTB C HEIIPEPBIBHOW MeTpudecKoii mpoekimeii (50 MuHyT).
Approximative properties of sets composed of planes. Uniqueness and continuity of
metric projection. Local approximative properties of sets with continuous metric
projection (50 minutes)

. Arrono H.1O. O mnpumepax pacxofsdimmxcss TPUTOHOMETpUIeCKuX psigoB DPypbe

(50 mumHyT)
Antonov N.Yu. On examples of divergent trigonometric Fourier series (50 minutes)

BynyT obcyxkaTbes HEKOTOPbIe BOIIPOCHI, CBA3AHHBIE C PACXOIUMOCTHIO TPUTOHOMET-
pudecknx psajioB Oypbe.

Some issues related to the divergence of trigonometric Fourier series are discussed.

. Anronora T.B. Jlokanuzanusi rpaHul] €CTECTBEHHBIX OOBEKTOB Ha HM300parKeHUN

(40 mumyT)

Coasrop: Arees A.JI.

Antonova T.V. Localization of boundaries of natural objects in an image (40 minutes)
Co-author: Ageev A.L.



PaccMoTpena HEKOPPEKTHO TOCTABJIEHHAsI 3aJada JIoKam3aiun (Onpe/Ie/eHus M0JI0-
JKEHMsl) T'PaHUI] eCTECTBEHHBIX O0BLEKTOB Ha m306pakeruu. CHopMynpoBaHbl COOT-
BETCTBYIOIINE KJIACCHI KOPPEKTHOCTH, MOCTPOEHBI PETYJISAPU3UPYIONINE aJTOPUTMbI U
JIOKa3aHbl TEOPEMBI CXOJIMMOCTH.

An ill-posed problem of localization (location determination) of natural object
boundaries in an image is considered. The corresponding correctness classes are
formulated, regularizing algorithms are constructed, and convergence theorems are
proved.

Apecros B. B. Csa3b 3aja1un CreuknHa 0 HAMIydIIeM MPUOINKEHIH OrtepaTopa, JInd-
depeHIpOBaHs Ha OCH U COOTBETCTBYIOIIErO0 HepaBeHCTBa KoJMOropopa Jijisi HOPpM
npou3BOAHbIX dyHKIHi (50 MUHYT)

Arestov V.V. The connection between Stechkin’s problem of the best approximation of
the differentiation operator on the axis and the corresponding Kolmogorov inequality
for the norms of derivatives of functions (50 minutes)

PaccmarpuBaercst Bapuant 3ayadn CTedKknHa 0 HAMIYIIIEM TPUOIMKEHUN HA TUCTIO-
BOIT ocu orrepaTopoB auddepeHnnpoBanns NOpaaKa k B IPOCTPAHCTBE Lo JIMHEHHBIMI
OTpaHUYEHHBIME OTIePATOPAMU U3 IPOCTPAHCTBA L B MPOCTPAHCTBO Lo Ha Kjiacce DyHK-
nuit, npousBojHas mopsyika n, 0 < k < n, KOTOPBIX OIpaHuYeHa B MPOCTPAHCTBE L.
DTOT BapUAHT 33490 IPEJICTAB/ISIET HHTEPEC, B YACTHOCTH, TEM, 9TO U3BECTHAS OICH-
ka cHn3y CTevuknHa 3HAYEHUS 3a/1a"1 TPUOINKEeHNs onepaTropa quddepeHnpoBaHms
Yepe3 HAWIYUNIyI0 KOHCTAHTY B COOTBETCTBYIOIIEM HepaBeHCTBe KosiMoropona sBiis-
€TCs CTPOroii, JIPYIUMHU CJIOBAMU, B JAHHOM cjydae 3aja4da CTeuKnHa U HEPABEHCTBO
Konmoroposa ne corstacoBanbl. Byjier jgana oreHKa CBepXy HaWJIydIleil KOHCTAHTHI B
HepaseHcTse Kosmoroposa. Dta oreHKa JIaeT, B YaCTHOCTHU, €Ie OJIHO, yKe KOJImde-
CTBEHHOE, JI0KA3aTeJIbCTBO HECOTTIACOBAHHOCTHU 3a/1aH.

We consider a variant of Stechkin’s problem on the best approximation on the real
axis of differentiation operators of order k in the space Ly by bounded linear operators
from the space L to the space L, on the class of functions whose derivative of order n,
0 < k < n, is bounded in the space Ls. This variant of the problem is of interest, in
particular, because the well-known Stechkin lower bound for the value of the problem of
approximating the differentiation operator via the best constant in the corresponding
Kolmogorov inequality is strict; in other words, the Stechkin problem and Kolmogorov
inequality are not matched in this case. We give an upper estimate for the best constant
in the Kolmogorov inequality. This estimate particularly provides another, quantitative,
proof of the mismatching of the problems.

Besnbix B. H. O6 acumnroTnke ajgeKcaHIpoOBCKOTO N-IONEPEIHIKA KOMIIAKTa OECKOHEe -
HO IVIQJIKUX nepuojmaeckux dyHkimii Kiacca 2Kespe (45 MumyT)

Belykh V.N. On the asymptotics of the Alexandrov n-width of a compact set of
infinitely smooth periodic functions of the Gevrey class(45 minutes)

VYKazaHa acUMIITOTHKA AJIEKCAH/IPOBCKOIO N-MOTepedHnKa KoMakTa C-raiKnx 1e-
puomdeckux byHkImil Kiacca 2Kespe, OrpaHndeHno BIOKEHHOTO B pocTpanctso C'
HEIPEPBLIBHBIX HA €JIMHUYHOI OKpyKHOCTH (yHKIHNil. Pabora BhImOIHEHA B paMKax
rocynapcrsennoro 3ajgannsg UM CO PAH (mpoexkr FWNF-2022-0008).

The asymptotics of the Alexandrov n-width of the compact C°°-smooth periodic
functions of the Gevrey class, boundedly embedded in the space C' of continuous
functions on the unit circle, is indicated. The work was carried out within the framework



of the state assignment of the Institute of Mathematics of the Siberian Branch of the
Russian Academy of Sciences (project FWNF-2022-0008).

. Bepapimes B. 1. Crocobel HabIIONEHNS 32, IBUZKYIINMCA B 23 00BEKTOM B YCIOBHAX
ero nporusojeiictsus (50 MuHyT)

Berdyshev V.I. Methods of observing an object moving in R? under conditions of its
opposition (50 minutes)

Ob6cyxKtaeTcst 3aj1a9a OTCJIEXKUBAHUsT 0ObeKTa, JBUKYIIErocs 110 KpaTrJaiinieil oruba-
foreit Habop BBIIMYKJIBIX TEJIECHBIX MHOXKECTB TpaekTopuu. Habsronaresb B peiara-
eMoil MaTeMaTHIecKoii Mojiesn nzobpazkaercs mapom Vo(f) (¢ > 0), B 1ieHTpe KOTOpPO-
ro pacnoJsioxket pajap f. OobekT 06J1ajlaeT CKOPOCTHBIME MUHU-O0bEKTAMU, KOTOPbIE
[IPEJICTABJISIOT YIPO3y i HabsrogaTes d. 3agada HAOII0AATe s — OTCACIUTD JIyI0M
JIOKATOPa, ABUKEHIE 00bEKTa, Ha, BO3MOXKHO OOJIbIIEH YacTH TPAEKTOPUH, YKIIOHSISIChH OT
BCTped ¢ MUHU-00beKTaMu. IIpearalores ajropuTMbl KOHTPOJIS ABUMKEHUST 00HEKTa,
10 TIPSIMOJIMHEHHBIM U JyT00Opa3HBIM yIACTKAM TPAEKTOPUN.

The problem of tracking an object moving along the shortest envelope of a set of
convex solid sets of a trajectory is discussed. In the proposed mathematical model,
the observer is represented by a ball VZ(f) (¢ > 0), in the center of which a radar f
is located. The object has high-speed mini-objects that pose a threat to the observer.
The observer’s task is to track the object’s movement with a radar beam over as
much of the trajectory as possible, avoiding encounters with mini-objects. Algorithms
for monitoring the object’s movement along rectilinear and arcuate sections of the
trajectory are proposed.

. Bonkos FO. C. Onenkn p-HOpPM periennii pa3HOCTHBIX YpPaBHEHUI U OECKOHETHBIX CH-
creM JIMHeHHbIX ypasHenuii (50 MumyT)

Volkov Yu.S. Estimates of p-norms of solutions to difference equations and infinite
systems of linear equations (50 minutes)

PacemarpuBaercs 3asatda onenku p-HopM (1 < p < 00) perrieHIit HEOTHOPOIHBIX pa3-
HOCTHBIX ypaBHeHUil. Pa3znocTHble ypaBHEHHS TIPEJICTABICHBI KaK JBaXKJIbl OECKOHEY-
Hble (6ecKoHedHBbIe B 06€ CTOPOHBI) CUCTEMbI JIMHEHHbIX ypaBHeHuit. B mokmaje ycra-
HABJINBAIOTCS OIEHKU JIJIs CTydast MaTpullsl Jlopana ¢ nuaronaJ bHBIM TPeodIaJaHIeM.
Ha ocnoBe storo pesy/ibrata u ujien pasjioKeHUus MATPHUILI B ITPOU3BE/IEHIE MATPUII,
CBA3AHHBIX C Pa3JI0yKEHUEM XaPaKTEPUCTHUIECKOI'O MHOTOUJIEHA, MPE/JIOYKEHBI OIEHKHN
JIJIsI CJTydasi IPOU3BOJIbHOM HEBBIPOXKIEHHO JIeHTOYHOI MaTpuIis! Jlopana. Pabora BbI-
noJiHeHa B paMkax rocyiapcrsentoro safganus UM CO PAH (mpoekt FWNF-2022-
0015).

The problem of estimating p-norms (1 < p < o0) of solutions to inhomogeneous
difference equations is considered. The difference equations are presented as biinfinite
(infinite in both directions) systems of linear equations. The talk establishes estimates
for the case of a Laurent matrix with diagonal dominance. Based on this result and the
idea of decomposing a matrix into a product of matrices related to the decomposition
of the characteristic polynomial, estimates are proposed for the case of an arbitrary
nonsingular Laurent band matrix. The work was carried out within the framework of
the state assignment of the Institute of Mathematics of the Siberian Branch of the
Russian Academy of Sciences (project FWNF-2022-0008).
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11.

12.
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Heiikamosa M. B. Bajgaua Yebbiesa Ha KBaIpaTe KOMILIEKCHO# 110ckocTu (30 MUHYT)
Deikalova M.V. Chebyshev’s problem on a square of the complex plane (30 minutes)

Ha muoxkecTBe ajirebpanmtecKkux MHOTOYJIEHOB CTEIEHU HE BBIIIE 71 ¢ KOMILJIEKCHBIMU
K03 DUIUEHTAME U €IMHUIHBIM CTapIIIM KO3 MUIMEHTOM pacCMaTPUBACTCH 331298
HAMMEHBIIIEro (HAMIYUIIero) paBHOMEPHOTO YKJIOHEHHsI OT HyJsl Ha KBAJPaTe KOM-
IIeKCHOI 1tockoctu. B pabore . B. Baitpamosa 2018 roma mpuBeeHO pereHne 3a-
jgaun ipu n < 8. B Xoje moAroroBkn 6akaJgaBPCKOil BBITYCKHOM pabOTHI O MOUM
pykoBojictBoMm crysenTka E. O. [llepbakosa obnapyKujia HETOYHOCTH B JIOKA3aTE/b-
ctBe . B. Baiipamosa ipu n = 7. B jokiiajie obcyKaeTcs Ipyroe perieHne 3aadu B
9TOM CJIydae.

On the set of algebraic polynomials of degree at most n with complex coefficients and
the unit leading coefficient, we consider the problem of the best uniform deviation from
zero on a square of the complex plane. E.B. Bayramov gave (2018) a solution to the
problem for n < 8. Recently, during the preparation of her bachelor’s thesis under my
supervision, student E.O. Shcherbakova discovered an inaccuracy in Bayramov’s proof
for n = 7. The talk discusses another solution to the problem in this case.

Kammbikos C. . OrkpbiBatoriue orobpazkenus u ux mnpuiokerns (40 MuHyT)
Kalmykov S.I. On open-up mappings and their applications (40 minutes)

B nokitajie paccMarpuBaloTcs MpsiMble 1 0OpaTHbBIE 331241, CBA3aHHbIE ¢ HAXO0XK/IEHITEM
panmoHaJIbHBIX (DYHKIHI, 0OpATHBIE K KOTOPBIM OCYIIECTBISIOT (OTKPBIBAIOIINE) OJTHO-
JINCTHBIE OTOOParKEeHUs JIOTIOJIHEHHUH 38/ IaHHbIX HaOOPOB MONMAPHO HEIePECEKAIONUXC s
JKOPJIAHOBBIX JIYT JI0 KOMILJIEKCHOH 1tockocTu. Cpesin mMpovero mokasaHa CBs3b 9TUX
3a/1a4 ¢ JIefiCTBUSAMU I'PyHIbI Koc, uyncjiamu ['ypsura, ckpyunBanuamu /lena. /lokian
ocHOBaH Ha coBMecTHBIX pabortax ¢ B. JIeicoBeiM, B. Nagy u O. Séte.

The talk considers direct and inverse problems related to finding a rational function
whose inverse performs a univalent open-up mapping of the complement of a given set
of pairwise disjoint Jordan arcs. We show how these problems are related to Hurwitz
numbers and Dehn twists. The talk is based on a joint work with V. Lysov, B. Nagy,
and O. Séte.

Kongarun C. B. IloamocienoBare/lbHOCTH TOCIE0BATEIBHOCTA 9aCTHBIX CYMM MHOTO-
MepHBIX TpUroHoMeTprueckux psiioB Pypee (50 munyT)

Konygin S.V. Subsequences of sequences of partial sums of multiple trigonometric
Fourier series (50 minutes)

Kouypos A. C. BoccranoBjienne mpoMeKyTOIHON TPOU3BOIHON TPUOIIMAKEHHO 3a,/IaH-
Hoit dyukimu (60 MuHyT)

Kochurov A.S. Recovery of an intermediate derivative of an approximately given
function (60 minutes)

PaccmarpuBaercs 3aj1avda IMCJIEHHOI'O BOCCTAHOBJIEHHS ITPOMEXKYTOUYHBIX ITPOU3BO/I-
HbIX. C 9TOi 1IeJIbI0 OTIEHMBAETCsT HOPMa, CTapIleil TPOM3BOIHON, KOTOPas UCIIOIb3YeT s
B OITUMAJIbHBIX PA3HOCTHBIX CXeMaX JIJISI ITPOMEYKYTOUHBIX ITPOU3BO/IHBIX.

We consider the problem of numerical reconstruction of intermediate derivatives. For
this purpose, the norm of the highest derivative is estimated, which is used in optimal
difference schemes for intermediate derivatives.
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15.
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JleontneBa A. O. Hepasenctso Beprinreiina jijist gpobHoil crerienn oneparopa bBeccesrst
U MHOTOMEpPHOIi ipou3BoHoil Pucca nesbrix dyuknumit (45 MunyT)

Leont’eva A.O. Bernstein’s inequality for the fractional power of the Bessel operator
and the multidimensional Riesz derivative of entire functions (45 minutes)

a/2

Usygaercs HepasenctBo Bephinreitna st qpobHoit crenenn (—A,)*? muddepenu-

AJIbHOT'O OIlepaTopa BeCCGJIH
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Ha MHOXXECTBe B;r YETHbIX IEJIbIX d)yHKLLI/Iﬁ 3KCHOH€HHJ/I&JII>HOI‘O THUIIa HE BDbLIIIIE J,
OI‘paHI/I‘{eHHbIX Ha BeH_LeCTBeHHOﬁ ocu.
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IIpy o = 2 Benu4uHy MU(V, «) namen C.C.Ilnaronos (2007), a mpu o > 1 —
O.JI. Bunorpasios (2023). 113 ux pe3y/jabTaToB BBITEKAIOT TOYHBIC HEPABEHCTBA ISl
npomsBoaHbIX Prcca — apobmbix cremeneii oneparopa Jlamnaca (—A)%? — na mmo-
JKeCTBe TeJIbIX (DYHKIMI 3KCIOoHeHnma bHoro cdepudeckoro tuna. Ilpm 0 < a < 1
C. C. ITnaronos Haien nopsiiok noseaenus M, (v, ) no o.

B manHOM JI0KJIaJ1e pedb MIET O TOM, UTO HpHU Beex v > —1/2 n 0 < a < 1 Haifizeno
TOYHOE 3HATCHUE Ma(y, a) U 9KcTpeMasibHas QyHKIWs. Kak cieictBue, st TaKUX o
IIOJIy9eHO TOYHOEe HepaBeHCTBO DbepHInTeiina Jiyis MHONOMEpHON Ipou3BojiHOl Pucca
HEJIbIX (DYHKITNI 9KCIIOHEHITUAJIBHOTO ¢pepUIecKoro THUIa.

The value Mg(u, a) was found by S.S.Platonov (2007) for ¢ = 2 and by
O.L. Vinogradov (2023) for av > 1. Their results imply exact inequalities for the Riesz
derivatives, which are fractional powers of the Laplace operator (—A)®/2, on the set of
entire functions of exponential spherical type. For 0 < a < 1, S.S. Platonov found the
order of behavior of M, (v, «) with respect to o.

This talk discusses the exact value of MJ<V7 a) forall v > —1/2 and 0 < @ < 1 and
the extremal function. Consequently, for such «, the exact Bernstein inequality for the
multidimensional Riesz derivative of entire functions of exponential spherical type is
obtained.

Mausirun £1. B. Conocrasienue nzobpazkennii u 3a/jada nasuraiun (40 MumHyT)
Malygin Ya.V. Image matching, and navigation problem (40 minutes)

B 1okimazie pabore paccmaTrpuBaeTcd 3ajada COIMOCTABJIEHUsI OIHOIO M300paKeHMsI
dparMeHnTy JApyroro n300parkeHus M0 KJIIOIEBBIM TOUKAM.

The talk examines the problem of matching one image to a fragment of another image
using key points.

Magsiruna E. I'. HegaBamue oTKpbIiTHs, ¢ieIaHHbIE KOCMIYIECKIM TejieckornoM JxKkeimca
Y66a (45 MuHyT)
Malygina E.G. (45 minutes)

Teneckomn /Ixxefimca ¥Y200a Hagasa padboTaTh IyTh Oosiee ABYX JeT Hazad. [lomydennnre
3a 9TO BpeMsl JaHHbIE y2Ke BBI3BIBAIOT OIPOMHBIN HHTEPEC He TOJBKO POdheCcCrnoHab-
HBIX aCTPOHOMOB, HO MHOI'OYHMCJIEHHBIX JIIOOUTEIE.

The James Webb telescope began operating just over two years ago. The data obtained
during this time has already generated great interest not only among professional
astronomers, but also among numerous amateurs.
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Maubixun FO. B. YepeHeHHbIH KOJIMONOPOBCKUI HOTIEPeYHUK (45 MUHYT)
Malykhin Yu.V. Averaged Kolmogorov width (45 mumyr)

OMH U3 METOJIOB OIEHKH CHU3Y KOJMOT'OPOBCKHUX ITOIEPEIHUKOB 3aKJII0YAETCSA B TOM,
9TOOBI 3aMEHUTh MaKCUMYM PaCCTOSHUS 0 IMOJIIPOCTPAHCTBA Ha CpEJiHee 3HAUYCHUE
paccrosinug. Mbl 0OCy/ MM BO3HUKAIOIIEE TTPU TOM IOHATHE YCPETHEHHOTO KOJMOTO-
POBCKOTO TIOTIEPEYHUKA, €0 CBOMCTBA U Pa3IUYIHbIE IPUIOKEHUS K OOBIYHBIM ITOIIEPed-
HUKaM.

One method for lower estimating Kolmogorov widths is to replace the maximum
distance to a subspace with the average distance. We discuss the resulting notion
of an averaged Kolmogorov width, its properties, and various applications to ordinary
widths.

Mautbixun FO. B. Ouens gosro paborarorue Marmmibl Thiopunra (50 MuHyT)
Malykhin Yu.V. Very long-running Turing machines (50 mumyT)

B nokiazie peus noitger o ¢pynmamentaabaoM obbekTe Computer Science — pyHKIII
BusyBeaver(N) (mamee: BB), paBHoil MakCHMaJbHOMY KOJIHYIECTBY INArOB, KOTODbIE
MoxkeT cenarh Marmuaa Thiopuara ¢ N cocTostHusIMI (BApHAHT: KOMITBIOTEPHAS TTPO-
rpamma 3 N CHMBOJIOB) IIepeJi OCTaHOBKOIA.

[ToBosoM K JIOKJIa/Ly HOCIYKIJIO TO, 9TO B uiosie 2024 r. HAILIH (JI0Ka3a/I1, YeMy PABHO)
suadenne BB(5). B dynkuun BB orparkaercst Best C10:KHOCTD, 3a/I0’K€HHAST B [TOHS-
THUU BBIYUCIUMOCTH; Mbl PACCMOTPUM TaKrKe HEKOTOPbIe MaTeMaTHIeCcKue IMpoOJIeMbl,
CBA3AHBI C 9TON (pyHKITHE.

Jloksia MoxKeT OBbITH MHTEPECEH BCEM, KTO MHTepecyeTcss mMaremarukoit u Computer
Science (cTapIIeKIacCHEKAM U CTapIIe).

The talk will be about a fundamental object of Computer Science — the BusyBeaver(N)
function (hereinafter: BB), equal to the maximum number of steps that a Turing
machine with N states (option: a computer program of N symbols) can make before
stopping.

The talk was prompted by the fact that in July 2024, the value of BB(5) was found
(proved, what it is equal to). The BB function reflects all the complexity inherent

in the concept of computability; we will also consider some mathematical problems
associated with this function.

The talk may be of interest to anyone interested in mathematics and Computer Science
(high school students and older).

Macrorun /. . Onenka ckopoctu npubnkenns cymmamu Oypbe HA MHOXKECTBE 0JI-
HO#t MepbI (30 MuHYT)

Masyutin D.I. An estimate for the rate of approximation by Fourier sums on a set of
total measure (30 munyT)

[Tosry4yeHbl OIEHKM CKOPOCTH CXOJMMOCTH Ha MHOYKECTBE IIOJIHOM Mepbhl YaCTHIHBIX
cymm DPypre dbyukimit n3 kjaacco Jlebera m ucce0BaH BOIPOC O HEYJIYUIIAEMOCTU
9TUX OIEHOK.

Estimates for the convergence rate on a set of full measure of partial Fourier sums of
functions from Lebesgue classes are obtained and the issue of their unimprovability is
investigated.



20. Hayp B. (Ceren, Benrpust) Bornpocsl Tuiia MUHUMAKCa JJisd 0000MIEHHbBIX JIorapudMu-

21.

geckux cymMm Buamike (40 MuHyT)

Coasrop: C. Pesec (Bynamermr, Berrpust)

Nagy B. (Szeged, Hungary) Minimax-type questions for generalized log-Blaschke sums
(40 minutes)

Coauthors: Révész Sz.D. (Budapest, Hungary)

B sToM mccsieoBaHu Mbl U3ydYaeM MHUHUMAKCHbIE 3a/a9d, BKJIOYAIONIHE CYIPEMYM-
HOpMBbI Ha uHTepBasie [—1,1] npoussenenuit Bisiike, npejmosaras, 9To BCe HYJIH
HAXOJATC Ha OJHOM MHTEpBaJe, a KpaTHOCTH (ukcupoBanbl. Ilocsie B3siTust Jora-
pudMa MBI OTy9IaeM CyMMbI TOro xke siapa suga F(x,t) = J(t) + Zyzl viK(xj,t),
rae J(t) — Bormyras menpepbiBHasg dysknus Ha [—1,1], v; > 0, x = (z1,...,2,),
-1 <2 < <, <1, a K(x,t) umeer Buj log |[{=%|, Tak HasbiBaeMoe Jorapud-
Mudeckoe aapo Biamike. Mbl paccmaTpuBaeM Kiace giep, obo0maonmx jgorapud-
MUYeckoe siipo Buisiiike, n Ha3bIBAEM COOTBETCTBYIONLYIO CyMMY OOOOIIEHHBIMU JIOTa-
pudMudeckuMu cymmamu burdmike. B 9Toil mocTaHoBKe MBI TIPEJIIIOIAraeM pa3IudHble
cBoiicTBa PYHKIMU spa, UCCIELyeM CyIIEeCTBOBAHNE U IMOBEJICHNE MAKCUMYMOB, yCTa-
HABJIMBAaEM PE3Y/IbTAThI THIIA JIEMMBI O BO3MYIIEHNU U MOKa3bIBaeM roMeoMOPGhU3M J1ist

pasHocTeil MaKCUMYMOB. D10 paboTta B mporiecce, coBMecTHas ¢ Curapiaom Pesecom.

In this research, we investigate minimax problems involving supremum norms over the
interval [—1, 1] of Blaschke products assuming all the zeros are in the same interval
and the multiplicities are fixed. After taking the logarithm, we obtain sums of the same
kernel function of the form F(z,t) = J(t) + >_7_, v;K (z;,t), where J(t) is a concave
continuous function on [—1,1}, v; > 0, v = (x1,...,2,), =1 <27 <--- <z, <1, and
K (x,t) is of the form log |{=%|, the so-called log-Blaschke kernel. We consider a class of
kernels generalizing the log-Blaschke kernel and call the corresponding sum generalized
log-Blaschke sums. In this setting, we assume different properties of the kernel function,
investigate the existence and behavior of maxima, establish perturbation lemma type
results, and show homeomorphism for differences of maxima. This is a work in progress,

joint with Szilard Revesz.

Hukudoposa T. M. Teopema o romeoMopdusme Jijisi CyMM CJIBUTOB Ha BEIECTBEHHOM
ocu (20 muHyT)

Nikiforova T.M. Homeomorphism theorem for sums of translates on the real axis
(20 minutes)

CyMMBI CBUTOB 0600IIAIOT ajrebpandeckue MHOIOWICHBI ¢ BecoM. JoK/Ia1 IoCBAIEn
TeopemMe O roMeoMopdusMe st CYMM CJBUTIOB Ha BEINECTBEHHON ocu. B wacrHocTH,
cripaBe B cieyonmit pesynbrar. [lycrs y = (yi, ..., Yn) — KOpHE arebpaniaecKoro
MHOrOwIeHa crereru n #Ha orpeske [0, 1]. [lomoxkum yg = 0, y,+1 = 1. Obo3HaUMM Kak
m;(y) MaKCHMyM MOJLyJIsl MHOIOYJIEHA Ha OTpe3Ke [y;, Y;j+1]. Lorma BekTOp-DyHKIH
pasHocTeil MakcuMyMOB (1mj11(y) — m;(y)) aABiIseTcs TOMeOMOPMU3MOM MEKLy CBOei
obstactbio onpejenenuss u R™. IlepBble pe3ysbraThl TAKOTO Pojia BOCXOJAT K 3ajade
MUHAMU3AIUE OIPEITHOCTH MHTepHosdimeil mo Jlarpamky, runorese bBeprmreiina.
Teopemy o romeomopusMe Jijisi CyMM CJIBUTOB Ha oTpe3ke joka3ain B. Farkas, B. Nagy
u Sz.Gy. Révész B 2021 romy. Hamm meros mo3BosisieT cBecTH 3ajady Ha OCH K 3ajade
Ha OTPE3KE.

Sums of translates generalize weighted algebraic polynomials. The talk is devoted to
the homeomorphism theorem for sums of translates on the real axis. In particular, we
prove the following result. Let y = (y1,. .., y,) be the roots of an algebraic polynomial
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of degree n on [0, 1]. Let yo = 0 and y,,+1 = 1. Denote by m;(y) the maximum of the
absolute value of the polynomial on [y;, y;+1]. Then the vector function of differences
(mj41(y) —m;(y)) is a homeomorphism between its domain of definition and R". The
first results of this kind go back to the problem of minimizing the error by Lagrange
interpolation and Bernstein’s conjecture. The homeomorphism theorem for sums of
translates on a segment was proved by B. Farkas, B. Nagy, and Sz.Gy. Révész in 2021.
Our method allows us to reduce a problem on the axis to the problem on the segment.

Hosukor C. U. VInTepriosims ¢ MUHIMAJIBHBIM 3Ha9eHueM Lo-HOPMBI JIMHEHHOTO -
bepeHIuaILHOrO onepaTopa ¢ NocTostHHbIME Kodbdurmentamu (40 MuHYT)

Novikov S.I. Interpolation with minimum value of the Ly-norm of a linear differential
operator with constant coefficients (40 minutes)

JLs1 Kjtacca OrpaHMYeHHBIX B [o-HOPME UHTEPIOJIMPYEMbIX 3HAYEHUI PACCMATPUBAETCS
3a/1a9a WHTEPIIOJISIINI Ha KOHeYHOM nHTepBase [a,b] C R ¢ MUHUMAIbHBIM 3HAYEHTEM
Lo-v0pMBI 1udbbepeHImaabHOTro onepaTopa ¢ IMOCTOSHHBIMI KoM duIiimeHraM Ha, NH-
TeprosigaTax. HTepIosans BhIIOJIHAETCA B y3/1aX IPOU3BOIbHON N-TOYeUHOH ceTKn
Av: a<zi<ay<...<zy <bh

For a class of interpolated values bounded in the [5-norm, we consider the interpolation
problem on a finite interval [a,b] C R with a minimal value of the Ly-norm of a
differential operator with constant coefficients on the interpolants. The interpolation is
performed at the nodes of an arbitrary N-point grid Ay : a <z <y < ... <zy <b.

[Tarouenko H.C. HepasencrBo Kosmoroposa ¢ HeCMMMETPUYHBIM OTpaHUYCHUEM Ha
BTOPYIO IIPOU3BOIHYIO (45 MUHYT)

Payuchenko N.S. Kolmogorov-type inequalities with asymmetric restrictions on the
second derivative (45 minutes)

PaccmarpuBatores nepasencrsa Kosimoroposa ¢ HECUMMETPUYIHBIM OTpaHUYEHHEM Ha
CTapIIyI0 IPOU3BOJIHYIO, KOTOPBIE OlleHUBaeT CBePXy L,-HOPMY IPOMEKYTOYHOH IIpo-
u3BoHON dyHKIuM depe3 L,-nHopMmy QyHKIMU U L,-HOpMY HECUMMETPUYHON CPE3KH
craprieii mpousBoHo. OOCYXK1aeTcs MOIX0 K MOJIYIeHNI0 TOTHBIX KOHCTAHT U Ha-
XOYKJIEHUIO 9KCTPEMATBHBIX (DYHKIMI B HEKOTOPBIX YACTHBIX CJIydasx.

Kolmogorov inequalities with an asymmetric constraint on the highest derivative are
considered, which estimate from above the L -norm of the intermediate derivative of
the function in terms of the L,-norm of the function and the L,-norm of the asymmetric
cutoff of the highest derivative. An approach to obtaining exact constants and finding
extremal functions in some special cases is discussed.

[Lremesa E. A. MaTEpIOISINOHHO-OPTOrOHAIBLHBIE 6A3MCHI BCILIECKOB B IIPOCTPAHCTBE
L*(R?) (40 munyr)

Plescheva E.A. Interpolation-orthogonal bases of wavelets in the space L%*(R?)
(40 minutes)

PaccemarpuBaercst mocrpoeHne MHTEPIIOSIINOHHO-OPTONOHAIBHBIX 0a31UCOB BCILIECKOB
Ha 110cKocTH. [[puBoguTCst cocod 1Mo NMeronMest OPTOHOPMUPOBAHHBIM Oa3UcaM I10-
CTPOUTH HOBbIC Ga3MChl BCIIECKOB B npoctpanctse L*(R?), KoTopble ocTaioTcest opTo-
HOPMUPOBAHHBIME, HO OYIYT TaK»Ke U UHTEPIOJISAITUNOHHBIMU.

The construction of interpolation-orthogonal wavelet bases on the plane is considered.
A method is given for constructing new wavelet bases in the space L?(R?) from existing
orthonormal bases, which remain orthonormal but will also be interpolation bases.
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[Tesiakor A. JI. HepaBeHcTBa pasHbIX METPHUK B KOHEYHOMEPHBIX IMPOCTPAHCTBAX JIJIsI
HopMm JItokcembypra (40 MuHyT)
P’yankov A.D. Inequalities of different metrics in finite-dimensional spaces for
Luxembourg norms (40 minutes)

B noknajie obcyzKtaeTcs HepaBeHCTBO PA3HBIX METPHUK JIjis HOpM JI1okceMOypra B 1mpo-
crpanctBe R™ 1 ero mpuMenenue K MoJIyYeHUI0 HEPABEHCTB PA3HbIX METPUK JIJIsd KJIac-
cOB (byHKIHII, J/IsT KOTOPBIX CIPABEJIMBO OrPaHUYEHNE HA HOPMY ITPOU3BOJIHOM THITA
HepaBeHcTBa bBepninreiina.

The talk discusses an inequality of different metrics for Luxemburg norms in the
space R™ and its application to obtaining inequalities of different metrics for classes of
functions for which a restriction of Bernstein inequality-type on the norm of a derivative
is valid.

Pasymosckas E.B. O6 oanoit koadbduimenTHoOl 3a1a9e /1 OJHOJIUCTHBIX (DYHKITHIT
(30 MuHyT)
Razumovskaya E.V. On one coefficient problem for univalent functions (30 minutes)

PaccmatpuBaercss BiugHue OOHYJIEHUSA TPETHETO TEHIOPOBCKOTO KO3 pUIUEHTa I
IIOJIKJIACCOB OJTHOJIMCTHBIX (DYyHKITHIA.

The effect of zeroing the third Taylor coefficient for subclasses of univalent functions
is considered.

Pesec C. 1. O630p HepaBeHncTB Tuia Typana—Dpojia Ha BBITYKJIBIX 00JIACTAX ILJIOCKO-
cru (50 MuHyT)

Coasrop: I'nassipuna I1.FO.

Révész Sz.G. A survey of Turdn—-Eréd type inequalities on convex domains of the plane
(50 minutes)

Coauthor: Glazyrina P.Yu.

B kadectBe cBoero poja oOpaTHOTO K KJIACCHIECKOMY HepaBeHCTBY bepHireiina—
MapkoBa s ajaredOpandeckKux MHOTOYJIEHOB Ha MOJIMHOXKECTBAX KOMILIEKCHOW TLIOC-
koctr Typan HHAIIIPOBAJ N3y deHne CIeIyIOIero Bompoca: «/lars HUKHIO IPaHUILY
HOPMBI IIPOM3BOAHON p/ ¢ MOMOIIBIO HOPMBI p». Takast HeHyjeBas IDAHUIA BO3MOXK-
Ha TOJIBKO IIPU HEKOTOPOil HOpMaJsm3aluu. TypaH npejiozKu/i PACCMOTPETD MTOJIKJIacC
MHOT'OYJICHOB CTEIIeHU 7T, UMCIOIIIUX BCE CBOU HYJIM B TOM 2K€ KOMIIAKTHOM MHO2KECTBE
K, rne 6epercs nopMma. [lepponavasibnas padora Typana ObLia cocpe/ioTouena Ha MaK-
CUMAaJIbHOI HOPME, W OH IPEJICTABU/I TaKWe HEPABEHCTBA I eJIMHUIHOrO Kpyra D u
eauangHoro uarepsasa . B oM xe 1939 roay /. Dpos npogonkuia padory Typana,
nmed J€J710 C HECKOJIbKUMU JIPYTUMU BBIITY KJIBIMU O6HaCTﬂMI/I " IoJry4dasd pa3/JInIHbIC Ppe-
3yJIbTAThI, TAKzKe IPUMeHsIsI HOBbIe MeToabl. OH Tak:Ke yKasaJl Ha OOl BOIIPOC JIJIst
[POU3BOJIbHBIX (CKayKeM, KOMIAKTHBIX BBITYKJIBIX) MHOXKECTB.

O6mumit Borrpoc okasaJsics TPYAHbIM. [IpaBuibHBI TOPSI0K BETNYINHBI JJIs OOIINX KOM-
MMAKTHBIX BBIMYKJIBIX MHOXKECTB ObLT BhIsscHeH TOJIbKO B XXI Beke. B nokiaje oobsic-
HSAIOTCS PE3YJIbTAThl U J0KA3ATEILCTBA JIJIA C/Iydas MAKCUMYM-HOPMBI.

[Tocsie Toro, Kak ciaydaii MaKCHMaJJILHON HOPMBI OBLT O0JIee WM MEHee YpPeryanpoBaH
B 2000-x rojiax, B mocJje/iHee JecATUIeTre UCcaeJJoBaTe Il Hadal 3aHUMaThed U JIpy-
TUMU HOPMaMU. JTO UCCJIEIOBAHUE BCE €Ie TTPOJIOJIZKACTCs, U Mbl HAJIEEMCsI YKA3aTh,
novyeMy, HAITPUMeEp, Pe3yJIbTaThl Jijid LI-HOPMbI TIOJIYUYUTD €Ille CJI0YKHEe.
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As a kind of converse to the classical Bernstein—-Markov inequality for algebraic
polynomials on subsets of the complex plane, Turdn initiated the study of the following
question: “Give a lower bound to the norm of the derivative p’ by means of the norm
of p.” Such a nonzero bound is only possible under some normalization. Turan proposed
considering the subclass of degree n polynomials having all their zeros in the same
compact set K where the norm is taken. Turdn’s original work focused on the maximum
norm, and he presented such inequalities for the unit disk D and the unit interval I.
In the same year of 1939, J. Eréd continued Turdn’s work dealing with several other
convex domains and obtaining various results by applying new methods, too. He also
pointed to the general question for arbitrary (say, compact convex) sets.

The general question proved to be hard. The right order of magnitude for general
compact convex sets was clarified only in the XXIst century. The lecture explains the
results and proofs for the maximum norm case.

After the maximum norm case was more or less settled in the 2000s, in the last decade,
researchers started to deal with other norms, too. This research is still in progress, and
we hope to point out why e.g. Li-norm results are even harder to derive.

Pokuna A. 9. Hepasenctso [azeipunoit s ajaredpandecKux MHOTOYJICHOB € HYJISIMU
BHe Kpyra (40 munyT)

Rokina A.E. Glazyrina’s inequality for algebraic polynomials with zeros outside the
circle (40 minutes)

Ha kitacce anredbpamdecknx MHOTOUIEHOB ¢ KOMIKEeKCHBIMU Ko3d burmenramu, He oo-
paIIaomuXcsd B HOJIb B KPyTre, UCCIeIyeTCss HepaBeHCTBO [UIa3bIpuHOil — 9TO YacTHBII
caydaii nepasencTBa Mapkosa— Hukonbekoro wa orpeske [—1;1], korma Li-cpesmee
(¢ > 0) mpou3BOIHOI MHOrOWIEHA MOPsijiKa k OIEHMBAETCsI Yepe3 CpejiHee TeOMeTPH-
JecKoe caMoro MHorodsiena. [lomydera Todnass KOHCTaHTa B HEpABEHCTBE TpU ¢ < 2
JIUTST TIPOU3BOJIBHOTO k 1 BBINMMCAHBI BCE KCTPEMAaJIbHBIE MHOTOYIEHBI.

We study Glazyrina’s inequality in the class of algebraic polynomials with complex
coefficients that do not vanish in the circle. This is a special case of the Markov
inequality on the interval [—1; 1] when the L%mean (¢ > 0) of a kth order derivative
of a polynomial is estimated in terms of the geometric mean of the polynomial itself.
We obtain the exact constant in the inequality for ¢ < 2 for an arbitrary £ and find
all extremal polynomials.

CanycaitroB M. C. CpeanekBaparudeckoe Mpud/mzKenne (pyHKIH KOMIIJIEKCHOI 11e-
pemennoit psyamu Pypbe ¢ Becom fIkoOU B BecoBoM mpocTpaHcTBe Beprmana

(30 MumyT)

Saidusainov M.S. Mean square approximation of functions of a complex variable by
Fourier series with Jacobi weight in the weighted Bergman space (30 minutes)

Tensxosckuit /1. C. O mupousBogubix umciax yHKIUE u3 kKiacca leibiaepa—
Hukosnbckoro (40 MumyT)

Telyakovskii D.S. On the derived numbers of functions from the Holder—Nikol’skii class
(40 minutes)

[Iyctb () — BblmyKJIast BBepX (DYHKIUS TUIA MOJLYJisl HEIPEPLIBHOCTH, Y KOTOPOi
@ — +oo mpu t — +0. Ilocrpoeno mmoxkectso C, KaHTOPOBCKOIO THIIA, KO-
TOPOE MMEET KOHEYHYIO TOJIOKHUTEIbHYIO ¢-Mepy Xaycaopda U MOKa3aHo, uTO Io-
crpoentas 1o C, xanroposckas Jecrnuia C,(r) npuHaexuT Kiaaccy lembaepa—
Hukonbckoro H?.
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Hokazano, uro ecim dynukuus f(z) uz H¥[a;b] muddepennupyema ua [a;b] \ e, rue
H,(e) = 0, 1.e. p-mepa Xaycaopda MHOKeCTBa € paBHa HYIIO, TO f() ¢ TOYHOCTBHIO
JIO0 aJIIATUBHON TIOCTOAHHOMN OJTHO3HAYHO OIIpEeJIesIsieTcs 10 cBoeil mpousBoaHoil. [Ipn-
mep muoxkecrsa Cy, u dynkiun Cy, () TOKa3BIBACT, 9TO B 9TOM yTBEPIK/ICHIN YCIOBHE

H,(e) = 0 neBo3amozkHO 3aMeHUTH ycaosuem H,(€) < oo.

Ycranosieno, aro ecan ynkiws f(z) menpepsBaa n ¢ > 0, TO «MaCCHBHOCTB» 110
Xaycnopdy MHOXKecTBa E, /171 KaK/10if TOYKH & KOTOPOTO IIPH JIOCTATOYHO MAJIbIX
snadennsx |Az| Beimosmeno Hepasenctso |f(z + Ax) — f(x)| > cp(|Az|), He Mmoxer
ObITh Gostbinoit. Ilpumep muoxkecrsa C, u dynkimn Cy,(2) 1 B 9TOM Cilydae IOKA3bI-
BAET, YTO MOJIyUYEeHHOE YCJIOBUE HA MHOXKECTBO £ CyIeCTBEHHO OCJIa0UTh HEJTb3sl.

Let (t) be a convex upward function of the modulus of continuity type such that
@ — 400 as t = +0. We construct a set C, of Cantor type having a finite positive
p-Hausdorff measure and show that the Cantor staircase function C,(x) constructed

from C, belongs to the Holder-Nikol’skii class H¥.

We prove that if a function f(z) from H¥[a;b] is differentiable on [a;0] \ e, where
H,(e) = 0, i.e., the Hausdorff p-measure of the set € is equal to zero, then f(x) is
uniquely determined by its derivative up to an additive constant. An example of the
set C, and the function C,(z) shows that the condition H,(€) = 0 in this statement

cannot be replaced by the condition H,(€) < oo.

We establish that if the function f(z) is continuous and ¢ > 0, then the Hausdorff
“massiveness” of the set F, for each point x of which the inequality | f(z+Ax)— f(x)| >
cp(|Az|) holds for sufficiently small values ?7of |Ax|, cannot be large. An example of
the set C, and the function C,(z) also shows in this case that the obtained condition
on the set E cannot be significantly weakened.

Tpembaa A. A. OnrumasibHast SKCTPATIOJISANNAST MHOTOUIEHOB, 3a/JaHHBIX C TIOIPEITHO-
croio (30 MumyT)
Trembach A.A. Optimal extrapolation of polynomials given with an error (30 minutes)

Wccnenyercs 3ajiada ONTUMAIBHON SKCTPAIIOJIAIINE MHOTOYIEHOB, 3aJaHHBIX C IIOTPEIII-
HOCTBIO Ha KOMITAKTe. YCTaHaBINBAETCS €€ B3aMMOCBA3b ¢ 3ajadeii UebbleBa 0 MHO-
rodjieHe, HauMeHee YKJIOHSIOIIEMCsT OT HyJId Ha KoMmIakTe. [losydeHo TogHOe pereHue
331491 ONTUMAJIBHON SKCTPAIIOJISIIINA MHOTOYICHOB JIJIsi CJIydasi, KOI/Ia KOMIIAKT SIB-
JITeTCsd JIEMHUCKATO#. BhIlmcaHo TOUHOE peleHne 3aa9ni SKCTPAIOJAIIMH ¢ OTPe3Ka
[—1, 1] Ha BeIIECTBEHHYIO MPSIMYIO.

The problem of optimal extrapolation of polynomials defined with an error on
a compact set is investigated. Its relationship with the Chebyshev problem of a
polynomial that deviates least from zero on a compact set is established. An exact
solution to the problem of optimal extrapolation of polynomials is obtained for the case
when the compact set is a lemniscate. An exact solution to the problem of extrapolation
from the segment [—1, 1] to the real line is found.

Xommesaukosa H. H. Muoxkecrsa Jlysuna u Ceprunckoro (35 MunyT)
Kholshchevnikova N.N. Luzin and Sierpinski sets (35 minutes)

PaCCManI/IBaIOTCH BOIIPOCBI CyHIE€CTBOBaHNA MHO2KECTB HYBI/IHH, n CepHI/IHCKOI‘O Ha
HpHMOfI Ipu pas/IMIHbIX TEOPETUKO-MHOZKECTBEHHBIX IIPEAIIOJIOKEHUAX JTOIIOJITHUTE/Ib-

BbIX K ZFC.
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We consider the issues of existence of Luzin and Sierpinski sets on the line under various
set-theoretic assumptions additional to ZFC.

Iappkos 1. I'. CoiicTBa COJHEYHOCTH ¥ BBIIIYKJIOCTH /Il 4eOBIIIEBCKIX MHOXKECTB U
ux 06o6menuit (90 MuHyT)

Tsar’kov I.G. Solarity and convexity properties for Chebyshev sets and their
generalizations (90 minutes)

PaccmarpuBatorcs kinaccudaeckue Borpockl ['TTI B abcTpakTHBIX 1 KOHKPETHBIX (DYHK-
[IMOHAIBHBIX ITPOCTPAHCTBAX.

Classical questions of GTA in abstract and specific functional spaces are considered.

12



