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1. Axkwumes I'. O6 oreHKax HAMITYUIIUX N-TTPUOIMKEHUH TEPUOINIECKUX (DYHKITUH B IIPO-
crpanctse Jlopenia (40 mumyT)
Akishev G. On estimates of n-approximations of periodic functions in the Lorentz space
(40 minutes)

B noxnane paccmarpusatorcs Ly, (T™) — kmaccudeckoe npocrpancrso Jlopemrna 27-
IePUONYIECKUX (DYHKIIUI M ITepeMEeHHbIX U (PYHKITMOHAJILHBIN KJ1acc W;f ,1<p, <
00, 0 < a < 00, b € R, cBa3annbIil ¢ n3BeCTHLIM IpocTpancTBoM Hukosbckoro — BecoBa
Sy.-eB B 3TOM TIpOCTpancTBe. B noKIa1e OyjlyT NPECTaB/IEHbl OINEHKH HAHJTY X
N-IIPUOJIMKEHUIT TPUTOHOMETPUYECCKUMHU TIOJIMHOMaMK (PYHKIMI U3 KJiacca W;fl o
HopMe npoctpanctsa L ., (T™) mpu pasiudHbIX COOTHOIICHUAX MEXKIY apaMeTpaMn

P, q,71, T2, 97 a, b.

The talk deals with the classical Lorentz space L, (T™) of 2m-periodic functions of m
variables and the function class W[if, 1 <p717<o0,0<a<oo0,beR, associated
with the well-known Nikol’skii-Besov space S; ;B in this space. The talk will present
estimates of the best n -approximations by trigonometric polynomials of functions from
the class W% in the norm of the space Ly, (T™) for different relationships between

the parameters p, ¢, 71, 7,0, a, and b.

2. Axonsa P. P. Hanny4mee npubianmzkerune omneparopoB auddepeHnnpoBainsa Ha KIacce
CobosieBa aHaquTHIecKuX B mosioce dbyHkiwmit (50 MumHyT)
Akopyan R.R. Best approximation of differentiation operators in the Sobolev class of
functions analytic in a strip (50 minutes)

[Tosydeno perenye B3anMOCBI3aHHBIX S9KCTPEMAJILHBIX 3a/1a4 Ha Kjiacce PYHKIINN aHa-
JUTUYECKUX B 110JI0Ce ¢ KOHEYHLIME L?-HOpMaMu Ipe/le/bHbIX 3HaueHuit (byHKIuit Ha
OJIHO} TPAHUYHO IIPAMOIL 1 OrpaHIYeHHBIMI L2-HopMaMu 1Ipe/ie/IbHBIX 3HAUeHHI 1PO-
MU3BOJIHO MOPSJIKA N Ha JAPYTON TPAHUYHON MPsAMOIi: HAWIYYIIEro TPUOIUKEHUS Olle-
paTopa muddepeHnnpoBaHs OTHOCUTETLHO PABHOMEPHOI HOPMBI Ha ITPOMEXKY TOTHOIM
IIPAMOI OrpaHUYEeHHBIMU OllepaTOpaMU; OIITUMAJILHOI'O BOCCTAHOBJICHUA IIPOU3BOIHON
nopsijika k Ha MPOMEXKYTOUYHON MHPsAMOI MO 3aJ@HHBIM C ITOTPENTHOCTHIO 3HATEHUSIM
dyukiun Ha rpannydHoil npsmoii. [loydeno Tounoe HEpaBEHCTBO KOJIMOTOPOBCKOT'O TH-
I1a, OIEHUBAIOIIEe PABHOMEPHYIO HOPMY MPOU3BOIHON MOPAIKa k Ha MPOMEXKYTOYHON
npaMoit uepes L2-HOpMbI Ipe/IeIbHBIX TPAHIYHBIX 3HaueHuit (hyHKIUE U TPOU3BOIHOI
IIOPLAJIKA 1.

A solution is obtained for interconnected extremal problems on the class of analytic
functions in a strip with finite L2-norms of limit values of functions on one boundary line
and bounded L?-norms of limit values of the derivative of order n on the other boundary
line: best approximation of the differentiation operator with respect to the uniform
norm on an intermediate line by bounded operators; optimal recovery of the derivative



of order k£ on an intermediate line from values of the function on the boundary line
given with an error. An exact Kolmogorov-type inequality is obtained that estimates
the uniform norm of the derivative of order k£ on an intermediate line in terms of the
L?-norm of the limit boundary values of the function and the derivative of order n.

. Anaronos H. FO. O cxogumoctu psijioB Pyphbe HENTPEPBHIBHBIX (PYHKIHI ¢ OTpaHTIeHUEM
Ha dpakTagbHOCTh nX rpadukos (30 MUHYT)

Coasrop: 'puaues M. JI.

Antonov N.Yu. On the convergence of Fourier series of continuous functions with a
constraint on the fractality of their graphs (30 minutes)

Coauthor: Gridnev M.L.

. Apecroe B. B. ConpsizkeHHOCTB TpocTpaHcTBa (p, q)-MyJIbTUILIHKATOPOB (60 MUHYT)
Arestov V.V. Conjugacy of the space of (p, ¢)-multipliers (60 minutes)

A.Figa-Talamanca u G. 1. Gaudry mokazamnu (1967), aro npocrpamctso L, , = L, ,(G)
JIMHEHHBIX OrDaHMYEHHBIX OLIepaTOPOB U3 IpocTpaHcTBa L, B IpocTpaHcTBo Ly, 1 <
p < g < 00, Ha JIOKAJIbHO KOMIIAKTHON rpytiie (G, HHBAPUAHTHBIX OTHOCUTEILHO C/IBU-
ra (TodHee, OIEepAIU TPYIIIbI), SIBJSAETCS CONPSKEHHBIM TPOCTPAHCTBOM JIJIsT KOH-
CTPYKTHBHO OImMCaHHOro mmu mpocrpancrsa A,, = A, (G). Taxoit pesyabrar s
cayuag ¢ = p A.Figa-Talamanca nosyunn panee (1965). B coobiienuu aBropa s
npocrpanctBa L, ,(R™) um, To ke camoe, [jist IPOCTPAHCTBA MYJILTUILIHKATOPOB
M,, = M, ,R™) mapst npocrpamncts Jlebera L,(R™), L,(R™), 1 < p < ¢ < oo,
OyzeT IpebaBIeHO 6anaxoBo QYHKIMOHAIbHOE HpocTpancTBo [, , = F, ,(R™) ¢ aBy-
mst coiictBamu. IIpocrpancrso M, , asnaerca mia F),, conpszkennbiv: F o= M g3
JIOKa3aHo, 9To Ha caMoM Jene F,, cosunamgaer ¢ A,, = A, ,(R™). IIpocrpancrso F),,
OIMCAHO B MHBIX TepMHHAX B cpaBHeHun ¢ A, .. [logobuslit pesyiibrar njs ciiydas ¢ = p
asrop nostyuami pamee (2019). IIpocrpamcrso F), , BOSHUK/IO U HCIOJIL3YETCA ABTOPOM,
naannasg ¢ 1980 roma, B uccienoBanusax 3agadu CTeUKMHA O HAWIYYIIEM ITPHOJIKe-
HUU OIIepaTopoB g depeHnnpoBaHis JUHEHHBIMI OIPDAHMYEHHBIME OIlepaTOPaMU B
npocrpamcrBax Jlebera L.,(R™), 1 <y < oo.

A.Figa-Talamanca and G.I. Gaudry proved (1967) that the space L, , = £, 4(G) of
bounded linear operators from the space L, to the space L,, 1 < p < g < oo, on a
locally compact group G that are translation invariant (more exactly, invariant under
the group operation), is the conjugate space for a space A,, = A, ,(G), which they
described constructively. A. Figa-Talamanca obtained this result for the case ¢ = p
earlier (1965). In the present talk, for the space £, ,(R™) or, that is the same, the
space M, , = M, ,(R™) of multipliers of a pair of Lebesgue spaces L,(R™) and L,(R™),
1 < p < g < oo, we present a Banach function space F,, = F,,(R™) with two
properties. The space M, , is conjugate to F},,: F; = M,,; actually, we prove that
F, , coincides with A,, = A, ,(R™). We describe the space F),, in different terms as
compared to A, ,. A similar result for the case ¢ = p, the author obtained earlier (2019).
The space F), , appeared and has been used by the author since 1980 in the studies of
Stechkin’s problem on the best approximation of differentiation operators by bounded
linear operators in the Lebesgue spaces L,(R™), 1 <~ < oo.

. Babenko A.T. O rounom (C, L)-uwepasencrse [/Izxekcona—HUKOIBCKOro 171t TPUTOHO-
METPHYECKHUX HOJMHOMOB (60 MUHYT)

Coasropsr: ['opbaues 1. B., M. B. Jleiikasosa, FO. B. Kpsakun

Babenko A.G. On exact Jackson-Nikol’skii (C,L)-inequality for trigonometric



polynomials
Coauthors: D.V.Gorbachev, M.V.Deikalova, and Yu.V.Kryakin

[IpuBojuTcd pa3BUTHE HOBOI'O IOJIX0/Ia K PEIIEHUIO SKCTPEMAJILHON 3a/[a9l O TOYHOM
HEPABEHCTBE MEXKIy PABHOMEDHOI M MHTErPAJbHON HOPMAMU Ha MPOCTPAHCTBE TPH-
TOHOMETPUYIECKUX ITOJTMHOMOB. Y Ka3aHHBIN MOJIX0/ U €r0 Pa3BUTUE pa3pabOTAHBI COB-
mectao A.T'. Babenko, /1. B. Topbadesbim, M. B. [letikamosoit u FO. B. Kpsakunabim.

The development of a new approach to solving the extremal problem of the exact
inequality between the uniform and integral norms on the space of trigonometric
polynomials is presented. This approach and its development were developed jointly
by A.G.Babenko, D.V.Gorbachev, M.V.Deikalova, and Yu.V.Kryakin.

. Baiimakosa H. B. Annpokcumariyst mpou3BOIHBIX (DYHKIMN, 33JIaHHON Ha CHUMILIEKCe,
pu uHTEpHoIAnun Jlarpanxa ajiredpaniecKuMu MHOTOMIEHAMEI

Coasrop: 0. H. Cy66orun

Baidakova N.V. Approximation of the derivatives of a function defined on a simplex
under Lagrange interpolation by algebraic polynomials

Coauthor: Yu.N.Subbotin

[Tosyuenbl HOBBIE OIEHKHU CBEPXY B 3ajlade alllPOKCHMAIIMU ITPOU3BOIHBIX HOpsiaka k
dyHKIMU d epeMeHHbIX, 3a/IaHHON Ha CHMILIEKCE, ITPOU3BOJHBIME aaredpanieckoro
mHOrowiena crenenu He Bbime n (0 < k < n), HHTEPHOIUPYIONIErO 3HaUYCHUsT (DYHK-
[N B PABHOOTCTOSIIUX y3/1ax cuMiniekca. OTEeHKHN MO/yIeHbl B TEpMUHAX JTHAMeTPa
CUMILIIEKCa, YIJIOBOH XapaKTEePUCTHKHU, BBEJICHHON aBTOpaMH, pa3MepPHOCTH d, CTelle-
HU MHOTOYJIEHA 7, TOPsJiKa k OIEHWBAEMOI IPOU3BOJIHON U He cojeprKaT HEU3BEeCT-
HBIX ITapaMeTpoB. PaccMarpuBaeTcs cpaBHEHUE IOy Y€HHBIX OIIEHOK ¢ HanboJjiee 9acTo
BCTPEYAIONIUMHUCA B JINTEPATYPE.

We obtain new upper bounds in the problem of approximation of the derivatives of
order k of a function of d variables defined on a d-dimensional simplex by the derivatives
of an algebraic polynomial of degree at most n (0 < k < n) interpolating the values of
the function at equidistant nodes of the simplex. The estimates are obtained in terms
of the diameter of the simplex, the angular characteristic introduced by the authors,
the dimension d, the degree n of the polynomial, and the order k£ of the estimated
derivative and do not contain unknown parameters. The comparison of the obtained
estimates with the most frequently encountered in the literature is considered.

. Bennos B. B. O 4e0bIéBcKIX 1 MOHOTOHHO JIMHEHHO CBA3HBIX MHOXKeCTBaxX (30 MUHYT)
Bednov B.B. On Chebyshev and monotone path-connected sets (30 minutes)

B nokmname OyayT pacckasaHbl pe3yIbTaThl O B3aUMOCBS3H KJIACCOB Y€OBIMEBCKIX MHO-
JKECTB ¥ MOHOTOHHO JIMHEITHO CBS3HBIX MHOXKECTB B PA3JIMYHBIX OAHAXOBBIX IIPOCTPAH-
CTBax.

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

. Bennosa B.B. O npumenennn mHTErpabHBIX (DOPMYJT JIJIsT PEIIeHUs] 3a1a1i T€PMO-
YIPYTOCTH HEOJHOPOIHOTO Tesa (20 MuHyT)

Bednova V.B. On the application of integral formulas for solving the problem of
thermoelasticity of an inhomogeneous body (20 minutes)

B nokmazie Oyaer paccMaTpuUBATbCs HeCTallMOHApHAas 3aJjiada TEePMOYIPYTOCTH s
HEOJIHOPOJIHOTO Tejta (uexosHast 3a1a4a). st pemenus 3a/1a4u UCIOJIb3YIOTCA HHTE-
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10.

11.

rpaJibHble (DOPMYJIbI, TO3BOJILIONINE BHIPA3UTH IIEPEMEIEHUs U TEMIIEPATYPY UCXOTHOM
3a/1a49u Yepes3 MepeMeIeHns U TeMIIepaTypy COIyTCTBYIOIe 3a1a4u (3a1a4a Jjist OJl-
HOPOJIHOT'O Tejia, AHAJIOTUIHAS UCXOJIHOI).

The talk will consider the non-stationary problem of thermoelasticity for an
inhomogeneous body (the original problem). To solve the problem, integral formulas are
used that allow expressing the displacements and temperature of the original problem
in terms of displacements and the temperature of the associated problem (a problem
for a homogeneous body, similar to the original one).

Benwix B. H. K Bompocy xoporrieit 00yC/IOBJIEHHOCTH HEHACHIIAEMbIX KBAIPATYPHBIX
dbopmyur (40 mumyT)

Belykh V.N. On the question of well-conditioning of unsaturated quadrature formulas
(40 minutes)

YKaszaH J0CTATOYHbIH NMPU3HAK XOpolleil 00ycIoBaeHHOCTH (YCTOHYIMBOCTH K OIMINO-
KaM OKDYIVICHHIT) HEHACBIIIAEMBIX KBa/IPATYPHBIX POPMYJI ¢ BecoBoil dyHKImeit u3 L,
(1<p<o0).

A sufficient condition of well-conditioning (robustness to round-off errors) of
unsaturated quadrature formulas with a weight function from L, (1 < p < o0) is
presented.

Bepapies B. 1. Tpaekropust HabmogaTe/ist 1 CKPHITOCTH 00beKTa, 00XOISIIEro Ipe-
IATCTBHE [0 KpaTdaiiieir Kpusoit (60 MuHyT)

Berdyshev V.I. The observer’s trajectory and the concealment of an object avoiding
an obstacle along the shortest curve (60 minutes)

OObeKT t, ABUKYIIUCA M3 HAYAIBHON TOYKHM B 3aJIAHHYI0 KOHEYHYIO TOUKY BBIHY K-
JieH 00OWTHU TPeNsaTCTBHEe — OIPaHUYEeHHOe CBSI3HOe TejiecHoe MHOoxkecTBO (. 3ajiada
naburojiaresd f, cTapTYIOMIEro OJHOBPEMEHHO ¢ OOBEKTOM t, COCTOUT B IOUCKE Tpa-
ekTopun §f, obecrieanBaroieil ciaekeHne 3a 00bEKTOM Ha BO3MOXKHO OOJIBbIIEH JacTu
TpaeKTOpHH §t 00bEKTa U BO3ZMOYKHO MEHBIIYIO CKPBITOCTH OOBEKTa OT HAOJIIOIATEIsI.
B nokitajzie, B 9acTHOCTH, IIPU YCJIOBUU PABEHCTBA BEJIUYMH CKOPOCTEN 00ObeKTa U Ha-
OJtroTaTeIs1, MPUBOJISTCS IPUMEPBI TPAeKTOPHUil § f, J/IsT KOTOPBIX YKa3aHBbI KOHTPOJIH-
pyeMble HAOJII0aTe/IeM YIaCTKI TPAeKTOPUN §t, a JIJIst HEIIPOCMaTPUBAEMBbIX YIACTKOB
yKaz3aHa CKpPBITOCTb 00'bEKTa.

The object t, moving from the starting point to the given endpoint, is forced to go
around an obstacle - a bounded connected solid set G. The task of the observer f,
starting simultaneously with the object %, is to find the trajectory §f, which ensures
the tracking of the object on the largest possible part of the trajectory §t of the object
and the least possible concealment of the object from the observer. Provided that
the velocities of the object and the observer are equal, the talk, in particular, gives
examples of trajectories §f, for which the segments of the trajectory §t controlled by
the observer are indicated, and the hiddenness of the object is indicated for the unseen
areas.

Bepaprmera E. E. Merpuueckue psiibl @ypbe MHOIO3HATHBIX (DYHKIUN OrpaHTICHHO
Bapuanun (50 MUHYT)

Coasropsr: Nira Dyn, Elza Farkhi, Alona Mokhov (Tesib-ABuB)

Berdysheva E.E. Metric Fourier series of set-valued functions of bounded variation (50
minutes)

Coauthors: Nira Dyn, Elza Farkhi, Alona Mokhov (Tel Aviv)
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12.

13.

Mpbl uzyvaeM MHOTO3HaYHBbIE (DYHKIUH, OTOOPAaKAIONINE BEIIECTBEHHDBINI WHTEPBAJ B
IPOCTPAHCTBO HEIIYCTHLIX KOMIAKTHLIX IIOAMHOKeCTB mpocTpancTsa RY. Mssecrrbie Me-
TOJIbI IPUOJIMKEHUS TaKuX (DYHKINI PAbOTAIOT MPAKTUYECKUA TOJBKO I (DYHKITUI,
3HAYCHUSA KOTOPBIX SABJIAIOTCS BBITYKJ/JIBIMUA MHOXKECTBaAMU; CTAHIaPTHBIC METO/IBI 0018~
JIAIOT CBOMCTBOM KOHBEKCH(DUKAINH, T. €. OBBIIYK/JIMBAHUA. B JT0OK/Ia/1e g ONUITy HOBYIO
KOHCTPYKIIMIO, JTAIONIYIO aHAJIOr TPUTOHOMEeTPpHYecKuX psaaoB Pypbe g MHOTO3HAU-
HBbIX (DYHKITHIT C TPOU3BOJILHBIMHE, T. €. He 00s13aTeIbHO BBITYKJIbIMU, 3HAaUeHusMu. Harr
OCHOBHOII Pe3y/IbTaT €CTh aHaJOT KJaccuiecKoil Teopembl /lupuxie — 2Kopmana st
BEIEeCTBEHHO3HAYHBIX (DYHKINIT. A MMEHHO, MbI TIOKa3bIBaeM, 9TO IaCTUIHBIE CYMMbI
MeTprdecKuX psifioB Pypbe MHOrO3HAYHON (DYHKITMH OTPAaHUYEHHON BapHUaIlud ITOTO-
YEYHO CXOJATCA B MeTpuke Xaycaopda K HEKOTOPOMY MHOYKECTBY, OIIMCAHHOMY B Tep-
MHUHaX METPUYECKNX BBIOOPOK dbyHKImu. B yacTHoCcTH, ecin MHOrO3HAYHAS (DYHKITHA
OTpPaHUYEHHON Bapuanyuu [’ HempepbiBHA B TOYKE X, TO YaCTUYHBIE CYMMBI €€ MeTPU-
geckoro psia Pypee cxoggarces k F(x). Ecin dynknusa F' HenpepbiBHA HA 3aMKHYTOM
nHTEpBaje I, TO CXOAMMOCTD SIBJISIETCsI paBHOMEpPHOIt Ha [.

We study set-valued functions that map a real interval to the space of nonempty
compact subsets of the space R?. The known methods of approximation of such
functions work practically only for functions whose values are convex sets; standard
methods have the property of convexification. In my talk, I will describe a new
construction that gives an analog of trigonometric Fourier series for set-valued functions
with arbitrary, i.e., not necessarily convex, values. Our main result is an analog of the
classical Dirichlet—Jordan theorem for real-valued functions. Namely, we show that the
partial sums of the metric Fourier series of a set-valued function of bounded variation
converge pointwise in the Hausdorff metric to a certain set described in terms of metric
selections of the function. In particular, if a set-valued function of bounded variation
I is continuous at a point x, then the partial sums of its metric Fourier series converge
to F'(z). If the function F' is continuous on a closed interval I, then the convergence is
uniform on /.

Bepecrosa E. B. Hepasencrso Ilnanmepesns —omma B LP(R"), 1 < p < 2, s 1ebIx
dbyukmit sxcnonexnuanabroro tuna (50 MuHyT)

Berestova E.V. Plancherel-Polya inequality in LP(R"), 1 < p < 2, for entire functions
of exponential type (50 minutes)

PaccmarpuBaercst MHOXKECTBO EbIX (DYHKIUI 1 IepeMEHHBIX 9KCIIOHEHIINAIbHOIO TH-
na §). Jloxian nocssmien HepasencTBy [lnanmepens —Ilomma 06 omenke [,-HOPMBI 110-
CJIe/I0BaTeIbHOCTI 3HAYeHNH (DYHKIUI HA PABHOMEPHO JUCKPETHOM MHOYKECTBE TOUEK
R™ gepe3 LP-nopmy (DyHKIINH.

The set of entire functions f of n variables of exponential type €2 is considered. The
talk is devoted to the Plancherel-Polya inequality between the [,-norm of a sequence
f(Ax) on a uniformly discrete set {\x} from R™ in terms of the LP-norm of a function.

Bornanos B. B. IIpocToit n HaieKHBIH aJaropuT™ JIJis BBITYKJIONH HHTEPIIOIAIAN 0000~
MEHHBIMU KyOudeckumu critaiiaamu (50 MuHyT)

Bogdanov V.V. On a simple and reliable algorithm for convex interpolation by
generalized cubic splines (50 minutes)

[Ipetaraercst mpocToe u HaJIEXKHOE MIPABUJIO BHIOOPA YIIPABJISIONINX ITapaMETPOB JIJIs
HEJIOKAJIbHBIX KOHCTPYKITHIT 0OOOIIEHHBIX KyOMYECKUX CILTAHOB C TEIbI0 COXPaHEHUS
CBOMCTBA BBIMYKJIOCTH UHTEPIOJIAIMOHHBIX JaHHBIX. Takoit 0000IIeHHbIH cItaiiH 1mo-
YTU ONTUMAJIBHO OJIM30K K KJIACCUIECKOMY KyOMYECKOMY CILIAWHY B CMBIC/IE OJIU30CTU



14.

15.

16.

YIPABJIAIONIIX [TAPAMETPOB U B TO YK€ BpeMsi HACJIEIYeT CBOMCTBO BBIITYKJJIOCTH JIAHHBIX.
AutropuT™M ¢ HEOOJILIINMY BapUalUsIMU IIPUMEHHM K Psily KOHKPETHBIX ITOIYJISPHBIX
000DIIIEHNH KJIACCUYECKOI'O CILJIAiHA.

We present an effective rule for choosing control parameters for nonlocal constructions
of generalized cubic splines to preserve the convexity of interpolated data. Such a
generalized spline is perfectly close to the classic cubic spline in terms of the proximity
of control parameters and, at the same time, it inherits the property of data convexity.
The algorithm, with slight variations, applies to some specific popular generalizations
of the classical spline.

Bopoaun I1. A. O nocsieoBaTe/IbHOCTAX paIluoOHaIbHBIX yKIoHenuii (50 MuHyT)
Coasrop: Eva Kopecka (Innsbruck University, Austria)

Borodin P.A. On sequences of rational deviations (50 minutes)

Coauthor: Eva Kopecka (Innsbruck University, Austria)

Buepsbie yiaioch mokazarb, 4TO B HOpME Lo HAaUMEHBIINE PalMOHAJIbHBIE YKJIOHE-
HUsI He MOT'YT 0OPa30BBIBATH ITPOU3BOIBHYIO CTPOTO MOHOTOHHYIO ITOC/IETI0BATETBHOCTD,
CTpeMSIIyIocsd K HY/II0. Dojiee TOYHO, 9TO J0Ka3aHO Ha IpUMepe MpocTpaHcTBa Hy B
BepxXHell MOIyIJI0CKOoCTH. PaBHOMepHas HOpMa B 9TOM cMbIcjie Jydre: eme B 1994 ro-
ny A. A Tlekapckuii jokazaji, 9TO MOCIEI0BATEIBHOCTh PAIMOHAIBLHBIX YKJIOHEHUH B
koMItekcHoM tpoctpancTse C[0, 1] MoxkeT OBITH MPOU3BOJIBHOI CTPOrO MOHOTOHHOT
II0CJIE/IOBATETLHOCTHIO, CTPEMSIIENCS K HYJIIO.

For the first time, it was possible to show that in the L, norm the least rational
deviations cannot form an arbitrary strictly monotone sequence tending to zero. More
precisely, this is proved by the example of the space Hy in the upper half-plane. The
uniform norm is better in this sense: back in 1994, A.A .Pekarskii proved that a sequence
of rational deviations in the complex space C'[0, 1] can be an arbitrary strictly monotone
sequence tending to zero.

Bypymesa JI.III. Onenknu cKOpOCTU CXOAMMOCTU YKATHOTO aJrOPUTMA JIJIs TPEX IOJI-
npocTpascTs (20 MUHYT)

Burusheva L.Sh. On estimates of the rate of convergence of greedy algorithms for three
subspaces (20 minutes)

B nokiajzie Oyzier jan 0030p OIEHOK CKOPOCTH CXOJUMOCTH IUKIUYECKOTO U YKaJTHO-
o aJrOPUTMOB I KOHEYHOI'O KOJIUYIECTBA IOIIPOCTPAHCTB U PACCMOTPEHBI OIEHKU
CKOPOCTH CXOJMMOCTHU IUCTO KAIHOIO AJTOPUTMAa JIJII TPEX IMOIIPOCTPAHCTB.

We will give an overview of estimates of the rate of convergence of alternating
projections and greedy algorithms for a finite number of subspaces and consider new
estimates of the rate of convergence of a pure greedy algorithm for three subspaces.

BacuibeBa A. A. KosmmoropoBckue mornepevHuKY mepecevdeHns ceMeicTBa KOHETHOMED-
HBIX 1apoB (45 MUHYT)

Vasil’eva A. A. Kolmogorov widths of the intersection of a family of finite-dimensional
balls (45 minutes)

[Tosy9eHb! HOPSAIKOBLIE OIIEHKN KOJIMOTOPOBCKIX N-TIONEPETHIKOB IIepeceueHns ceMeii-
crBa mapoB Bujga 7B B mpocrpancrse [ mpu n < N/2.

Order estimates for the Kolmogorov n-widths of the intersection of a family of balls
TBI])V in the space Zév are obtained for n < N/2.



17.

18.

Bouikos 0. C. CpolicTBO AuaroHaIbLHOTo Mpeod/IalaHinsa MATPHIL B HEKOTOPBIX 3a/adax
Teopun npubmKenus (50 MUHYT)

Volkov Yu.S. The property of diagonal dominance of matrices in some problems of
approximation theory (50 minutes)

B moknase paccMarpuBaeTcd HECKOJIBKO 3aJlad TEOPUU NPHUOJMAKEHUA, B JaCTHOCTH
CILTAliH UHTEPIIOJISINY, PElIeHre KOTOPBIX CYIIECTBEHHO OIlMpaeTcd Ha CBOMCTBO Jua-
TFOHAJLHOTO TPE0OIaJIAHIS MATPHUIL CUCTEM JIMHEIHBIX yDABHEHMIT, BOSHUKAIONINX B 3a-
nadax. CBOMCTBO JIMArOHAJBLHOIO IPe0dJIaaHus MMO3BOJIAET YCTAHABIMBATL b dek-
TUBHbBIE OIEHKM PEIIEeHnl cUCTeM ypaBHeHUil. PaccMarpuBaloTcss MATpPUIlbl KOHEYHON
Pa3MEPHOCTHU U JIBaK/Ibl OECKOHEYTHBIE.

In the talk, several problems of approximation theory, in particular, spline
interpolation, are considered, the solution of which is essentially based on the property
of diagonal dominance of matrices of systems of linear equations arising in problems.
The property of diagonal dominance allows one to establish effective estimates for
solutions to systems of equations. Matrices of finite dimension and twice infinite are
considered.

Boponua A. @. O merose spdektuBHOil hakTopusarmym MaTpull-byHKIN B agredbpe
Bunepa (45 munyT)

Voronin A.F. On the method of effective factorization of matrix functions in the Wiener
algebra (45 minutes)

B mokiazie paccmarpuBaercsi BEKTOpHas KpaeBas 3a1ada Puvana—['uisbepra (KoTo-
pasi TakzKe Ha3bIBAeTCs Kpaepoii 3ajadeil Pumana win 3aadeit dbakropusarmn). J1a
3ajia4a siBjsgeTcs HamboJiee BOCTPEeOOBAHHON 3ajiadeil KOMILIEKCHOrO aHam3a. OTMme-
THM, YTO ee pelieHue B obieM ciaydae — mpobsiema. B jokiaje npesiaraercs HOBBI
ITOJIXO/T K UCCJIEIOBAHUIO KpaeBoil 3ataun Pumana — ['nibbepra: 3aj1a1a ¢cBOJUTCS K yCe-
YeHHOMY ypaBrenuto Bunepa—Xorda (ypaBHEHHIO B CBepTKaX BTOPOrO Pojia Ha KO-
HEYHOM WHTepBase). B pabore HaiijleHa B3anMOCBsI3b MeXK/Iy 3ajadeil (pakropusamm
MaTpuIlbl-pyHknu B ajarebpe Bunepa mnopsiiaka JiBa u ycedeHHBIM ypaBHeHueM Bu-
nepa— Xonda. [lomyuena siBHasg dopmy/ia 9TOi B3aUMOCBA3U. YCEUEHHOE ypaBHEHUE
Bunepa — Xorda ssisercs ogauM n3 zHanbdbosiee n3yIeHHBIX MHTEIPAJIbHBIX YPaBHEHUIT
@penrosibMa BTOpPoro poja. [loaroMy MOXKHO 0XKUJIaTh, YTO HJIEsT TAKOI'O CBEIEHUS
NPUBEJIET K CO3JAHUIO MeTOJa (DaKTOPU3AIMH MAaTpuUIl-pyHKImit odiero sua. [Ipe-
BapuUTeJIbHBIE PE3YJILTATHI B 9TOM HAITPABJICHUN TaKKe OY/IyT M3JI0XKEHBI B JIOKJIAJIE.

In the talk, the vector Riemann—Hilbert boundary value problem (which is also called
the Riemann boundary value problem or factorization problem) is considered. This
problem is the most demanded problem of complex analysis. Note that its solution in
the general case is a problem. The talk proposes a new approach to the study of the
Riemann—Hilbert boundary value problem: the problem is reduced to the truncated
Wiener—-Hopf equation (a convolution equation of the second kind on a finite interval).
We found a relationship between the problem of factorizing a matrix function in the
Wiener algebra of order two and the truncated Wiener—-Hopf equation. An explicit
formula for this relationship has been obtained. The truncated Wiener—Hopf equation
is one of the most studied Fredholm integral equations of the second kind. Therefore, it
can be expected that the idea of such a reduction will lead to the creation of a method
for factorizing general matrix functions. Preliminary results in this direction will also
be presented in the talk.
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laopymmu M. P. MHoxecTBO KBajpaToB Ha KOPOTKOM IIPOMEXKYTKE SIBJISETCS
Ag-nvmoxectBoM (50 MuHYT)
Gabdullin M.R. A set of squares in a short interval is a A4-set (50 minutes)

J. Cilleruelo u A. Cordoba BBIABHHYIN CJIEIYIONIYIO TUIOTE3Y: st jiroboro v € (0, 1)
CIIPABE IJINBO

)
§ an€27rzn x

N<n<N+N7

1/2
scw( 3 |an|2> ,

N<n<N+N7

4

TO €CThb, MHOYKECTBO {n2 : N <n < N+ N7} apiagerca Ay-mua0KecTBOM. MBI TOKazkeM

9TO J1d JII060ro v < % = (0.618... u obcy MM CBSI3aHHBIE C STUM PE3YJILTATHI U
TUIIOTE3bI.

J. Cilleruelo and A. Cordoba conjectured that, for all v € (0, 1),

1/2
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N<n<N+N~ N<n<N+N7
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i.e., theset {n?: N <n < N+N7}is a Ag-set. We prove it for all y < @ =0.618...
and discuss other things related to this topic.

Inazeipuna 1. FO. Hepapercrso Typana, oopaTHoe K HepaBeHCTBY MapKoBa, JIJIst KOM-
[AKTOB KOMILJIEKCHOH TJIOCKOCTH (25 MUHYT)

Coasropsr: ['opsuesa FO. C., Pesec C. .

Glazyrina P.Yu. Turdn’s inequality, inverse to Markov’s inequality, for compact sets in
the complex plane (25 minutes)

Coauthors: Goryacheva Yu.S., Révész Sz.G.

B JOKJIa1e 6y,ZLYT PpacCMOTpEHbI PE3YJ/IbTaThbl, IOCBAIIECHHBIE OIEHKE HOPMbI MHOI'OYJI€Ha
qgepe3 HOpMY €ero HpOHBBO,ILHOfI 1Ip1 OrpaHUYCHUAX Ha HYJIM MHOI'OYJICHA.

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

Topbaues /1. B. Pemmenne 3amaun Jdenbcapra s 4-ausaiinos Ha 2-cdepe (50 mumyT)
Coasrop: 1. A. MapTbsiHOB

Solving the Delsarte problem for 4-designs on a 2-sphere (50 minutes)

Coauthor: I.A.Mart’yanov

PemraeTca TOUHO 9KCTpeMaJibHas 3aja4a Jenbcapra jjis 4-1usaitnos na cdepe S%:
Ay = Ay =9.31033 ...

st sToro Mbel ajgantupyeM Meron Apecroa—Babenko ms 3amadm enbcapra st
ceprdecknx KoyioB. JlaHHBI MeTON Oasupyercs Ha NMPUMEHEHUU HEJIMHEHHOro Ipo-
rPAMMUPOBAHUS U PENIeHNH MOJMHOMUAIBHON CUCTeMBI ypaBHeHUl. [ ToKa3aTe/ b-
CTBa CYIIECTBOBaHUs HYKHOT'O PENIeHNs TAKOM CUCTEMbl TPUMEHSAETC NHTEPBAIbHBII
metos, Kpasuyka n3z HomotopyContinuation.jl.

The extremal Delsarte problem is exactly solved for 4-designs on the sphere S?:

Ay = Aygs =9.31033. ..
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To do this, we adapt the Arestov-Babenko method for the Delsarte problem for
spherical codes. This method is based on using nonlinear 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.

[Topb6aues /1. B. Sajatun YebbireBa o HanMeHee YKJIOHAIOMUXCS OT HYJIsI MHOTOUJ/IEHAX
u nepasencrsa Hukombckoro (50 mumyT)

Gorbachev D.V. Chebyshev’s problems on polynomials that deviate least from zero
and Nikol’skii inequalities (50 minutes)

B 2021 roay ucnosnsgerca 200 jieT co JiHA POXKJICHUS BBIJIAIOIIETOCT PYCCKOI'O MaTe-
MaTHKa ¥ MeXaHuKa, OCHOBOIIOJIOKHUKa Teopun mpubdmmkenuii 11. JI. Heowrmépa. m
ObLTa TIOCTABJICHA U PEIeHa CTaBIllas 3HAMEHUTOH 3ajada O MHOIOYJICHE, HamMeHee
YKJIOHSIIONUMCSI OT HYyJIsI B paBHOMEpPHOil MeTpuke. /lanHas 3a1a4ua u ee BECOBbIC BapH-
AHTBI B JPYTUX METPUKAX OTHOCSITCS K KJIACCUIECKOMY HAIIPABJICHUIO TEOPUH MTPUOJIH-
JKeHWi, BKJIIOYaoIeMy TOYHble HepaBeHCTBa MapkoBa n DepHinreitna st mponsBoI-
HBIX, HEPABEHCTBA PA3HBIX MeTPUK HUKOJIBLCKOTO JJIs MOJIMHOMOB U TEJIBIX (DYHKITHIA
9KCIIOHEHITUAJILHOTO THIla. Bee 3Tu mpobsieMbl OKA3bIBAIOTCH B3aUMOCBI3aHHBIMU, OHU
HAXO/ISIT UHTEPECHBIE TPUJIOXKEHUS B TEOPUU TUCET, METPUIECKOI T€OMETPUH.

2021 marks the 200th anniversary of the birth of the outstanding Russian
mathematician and mechanic, the founder of the theory of approximations P.L.
Chebyshev. He posed and solved the famous problem of a polynomial, the least
deviating from zero in the uniform metric. This problem and its weighted variants in
other metrics refer to the classical direction of approximation theory, including sharp
Markov and Bernstein inequalities for derivatives, inequalities of different Nikol’skii
metrics for polynomials and entire functions of exponential type. All these problems
turn out to be interrelated, they have interesting applications in number theory, metric
geometry.

Bagopun A. . Tlogxomsr Kk nHTEpHIOIAINE DYHKIHI ¢ OOJBIIUMEA IPA/IMEHTAMU B I10-
rpaangHoM cioe (40 MunyT)

Coagrop: bBaaros 1. A.

Zadorin A.I. Approaches to interpolating functions with large gradients in the boundary
layer (40 minutes)

Coauthor: Blatov [.A.

Pabotra mocsgrena BorrpocaM HHTEPHOJIATIT (DYHKIIN ¢ OOJIBITUME IPATUEHTAMU B TIO-
rpanuvdHoM cioe. [Ipobiiema B ToM, 9TO IpUMEHEHUE JIJIA UHTEPIOJIAINN TaKUX (DyHK-
M TTOJTMHOMUAJIBHBIX CILIAHOB M MHOTro4IeHa Jlarpan:ka B ciydae paBHOMEDHOIt
CEeTKU MPUBOJIMT K HEIPUEMJIEMBIM TOTPENTHOCTSAM. PaccMmaTpuBaeTcst jBa MojIxo/a K
[IOCTPOEHUIO CILIARHOB U MHTEPIIOISIIMOHHBIX (hOPMYJI, TIOIPENTHOCTH KOTOPBIX PaBHO-
MepHa 10 OOJIBIIUM TpajinenTaM (DYHKIUU B HOTPAHUYHOM CJIOE: CTYIIEHUE CETKH B
00J1aCTH TIOTPAHUTHOIO CJIOA U B CJIydae PABHOMEPHOM CETKU IOJIOHKA WHTEPITOJISIIN-
OHHBIX (POPMYJI K ITOI'PAHCIONHON COCTABJIMIONIE, OTBEYAIOIIEH 38 POCT HHTEPIIOIUPY-
eMoil (pyHKIIMH B TIOTPAHUYIHOM CJIO€.

The talk is devoted to the issues of interpolation of functions with large gradients in the
boundary layer. The problem is that the use of polynomial splines and the Lagrange
polynomial for interpolation of such functions in the case of a uniform grid leads to
unacceptable errors. Two approaches to the construction of splines and interpolation
formulas are considered, the error of which is uniform over large gradients of the



24.

25.

26.

function in the boundary layer: thickening the grid in the boundary layer region and,
in the case of a uniform grid, fitting the interpolation formulas to the boundary layer
component responsible for the growth of the interpolated function in the boundary
layer.

Sacrasubiit B. 11. HepaBencrsa /st OJIOKUTEIHLHO OIPEJIEIEHHBIX sep U (PyHKIUiT
(40 MumyT)
Zastavnyi V.P. Inequalities for positive definite kernels and functions (40 minutes)

PaccmatpuBaloTest OJIOXKUTEIBLHO OIpeiesieHHbIe sipa u GyHKImn. KiodeBbiM 00b-
€KTOM B padoTe sBJIE€TCS U3BECTHOE OCHOBHOE HEPABEHCTBO JJI TAKWUX sJiep — Hepa-
BeHcTBO Kommu-ByHAKOBCKOrO JjIs CHIENUAIBLHOIO CKAJIIPHOTO ITPOU3BEJIEHUs, TTOPOXK-
JIEHHOTO 33/IaHHBIM II0JIOZKUTEJILHO OIpeJiesIeHHbIM si7ipoM. [lokazano, 4To HepaBeH-
crBo Unrama (B 9acTHOCTH, U HEpaBeHCTBO ['miibbepra) — 910, M0 CYIIECTBY, OCHOBHOE
HEPaBEHCTBO /I MOJIOKUTEIbHO ompejiesernoil Ha R dbyskimn sin(7wx)/x u qis me-
JIOUUCTICHHO cucTeMbl ToueK. C MOMOIIBI0O OCHOBHOI'O HEPABEHCTBA, JOKA3AHDBI HOBBIE
HepaBeHCTBa Thuna HepaBeHCTB Kpeitna —['opuna n uarama. Ilomydensr mocrarodmnbie
YCJIOBUSI MHTEI'PUPYEMOCTH II. 0. (DYHKITHIA.

Positive definite kernels and functions are considered. The key object in this work is the
well-known basic inequality for such kernels — the Cauchy-Bunyakovsky inequality for
a special scalar product generated by a given positive definite kernel. It is shown that
the Ingham inequality (in particular, the Hilbert inequality) is, in essence, the main
inequality for the function sin(wx)/x positive definite on R and for an integer system
of points. Using the main inequality, we prove new inequalities of Krein—Gorin and
Ingham type. Sufficient conditions for the integrability of p.d. functions are obtained.

Usanos B. U. Bajaya Yebbiesa 0 MOMEHTaX HEOTPHUIIATEJIbHBIX MHOTOUIEHOB (50 Mu-
HYT)

Ivanov V.I. Chebyshev’s problem on the moments of non-negative polynomials (50
minutes)

B zajate Hebnimmesa uiyTcst SKCTpeMaJbHbIE 3HAYEHNUsT MOMEHTOB HEOTPHUIIATEIbHBIX
MHOIOWIeHOB Ha orpeske [—1, 1] ¢ dpurcupoBanHbIM HysteBbIM MOMeHTOM. B 2020 rosy
yJIaJI0Ch PEHuTh 3ada4dy deObIIeBa Jjisi MOMEHTOB HEeUeTHOTro nopsjika. Jlokag Oyaer
ITOCBSIIEH U3JI0XKEHUIO PE3YJIbTATOB, TOJIYIEHHBIX JIJIT MOMEHTOB YeTHOT'O HOPs KA.

In the Chebyshev problem, the extreme values of the moments of nonnegative
polynomials on the interval [—1,1] with a fixed zero moment are sought. In 2020,
we managed to solve the Chebyshev problem for odd-order moments. The talk will be
devoted to the presentation of the results obtained for the moments of even order.

JleontheBa A.O. Hepasencrsa Bepnrmreitna u Cere jijisi TPUTOHOMETPUIECKUX TOJIH-
HOMOB B npocrpancrsax L, npu 0 < p < oo (45 mumyr)

Leont’eva A.O. Bernstein and Szegd inequalities for trigonometric polynomials in the
spaces L, for 0 < p < co (45 minutes)

Byner cieman 0030p pe3yabTaToB, CBsI3aHHBIX ¢ HepaBeHcTBamu Beprmireiina u Cere
U UMEIOIIUX IPsIMOe OTHOIIEHWE K HMHTepecaM JIOKJIAIIuKa B 9TOW TeMaTuke. BymayT
00Cy2K/1aThCs HEPEIIEHHDBIE 3a,/Ia9H.

An overview of the results related to the Bernstein and Szegd inequalities and directly
related to the speaker’s interests in this topic will be made. Unresolved problems will
be discussed.

10



27. Jlumma A. E. 3agada o Mepe 00beIMHEHUsT OTPE3KOB Ha IIJIOCKOCTH ¢ OTPDAHUIEHUSIME

28.

29.

HA MHOYKECTBO MX KOHIOB (10 MumyT)
Lipin A.E. The problem on the measure of the union of line segments in the plane with
restrictions on the set of their ends (10 minutes)

Hekoropoe Bpemst Hazax ot M. A. [larpakeesa moctymnmt cieytoriuii Borpoc. Ha emu-
HUYIHOM OTPE3Ke BBIOMPAIOTCA PABHOMOIIHBIE MHOXKeCTBa A 1 B, mMerornue Mepy HyJlb.
Mexy A u B ycranaBimBaeTcsi Ipou3BoJibHas Ouekims . /lajee Ha mIockocTn Kaxk-
Jast Touka Buja (a,0) npu a € A coepuusiercst 0Tpe3koM ¢ ToUkoit (p(a), 1). Ob6bemn-
HEHIEe BCEX TAKMX OTPe3KoB obozHadaercs S(A, B, ). CupammBaercs, KakKylo Mepy B
IUIOCKOCTH MOXKET MMeThb MHOKecTBO S(A, B, ¢) (B TOM tnciie, KaKue 3HAYCHUS MOXKET
OPUHUMATH [Iapa M3 BepXHEHl W HUKHEH Mephl, eCJIM TaKOe MHOYKECTBO MOXKET OBbITh
Hen3MepuMo). Mbl JIa/ 1M OTBET HA STOT BOIPOC.

Some time ago, M.A.Patrakeev asked the following question. Let A and B be zero-
measure subsets of equal cardinality of the unit segment. Let ¢ be a bijection between
A and B. Denote by S(A, B, ¢) the union of all segments in the plane with the endpoints
(a,0) and (¢(a),1) for some a € A. The question is what is the measure of the set
S(A, B, ), and what are the outer and inner measures of S(A, B, ¢) if S(A, B, ¢) is
nonmeasurable. We will answer this question.

Marapun-Unbsies .. O HamzydmeM BOCCTAHOBJIEHUU IIOJIYTPYIIIBI OIMEPATOPOB II0
HETOYHBIM M3MepeHusiM (40 MUHYT)

Coaprop: Cuskosa E. O.

Magaril-II'yaev G. G. On the best recovery of semi-group operators from inaccurate
measurements (40 MumHyT)

Coauthor: Sivkova E. O.

s crienuasibHONM OJTHOTIApAMETPUYIECKON TTOJIyTPYIIILI OIEPATOPOB PACCMATPUBAET-
cd 3aJ1a9a HAMJTYdIIero BOCCTAHOBJIEHNS OllepaTopa MpH JJaHHOM 3HaYeHUN ITapaMeTpa
10 HETOYHBIM €0 M3MEPEHUsIM IIPU JIPYTUX 3HadeHuit napaMmerpos. IlocTpoeno cemeii-
CTBO ONTHMAJBLHBIX METOJ0B BOCCTAHOBJIEHWSA. B KadecTBe cJIeICTBUS HaMEHbI ONTHU-
MaJIbHbI€ METOJIbl BOCCTAHOBJICHUS PellleHUs YPaBHEHUS TEIIOIPOBOJHOCTU B JIAHHBII
MOMEHT BPEMEHU ITPU HETOYHBIX €0 U3MEPEHUSX B JIPYTHE MOMEHTHI BPEMEHU U ONTH-
MaJIbHbIEe METO/Ibl BOCCTAHOBJICHUS pelleHnd 3a/1a49u Jupuxiie Jijisd moIyIIpoCTPaHCTBa,
Ha TUNEPIIJIOCKOCTH TIPU HETOYHBIX €I'0 U3MEPEHUIX Ha JPYTUX TUIEPILIOCKOCTSIX.

The problem of the best recovery of the operator at a given value of the parameter by its
inaccurate measurements with other parameters is solved for a special one-parameter
semi-group of operators. A family of optimal recovery methods is constructed. As a
corollary, we obtain families of optimal recovery methods in the problem of recovery of a
solution of the heat equation at a given moment in time from inaccurate measurements
at other times and optimal methods for recovering the solution of the Dirichlet problem
for a half-space on a hyperplane from inaccurate measurements on other hyperplanes.

Masmixun 0. B. 2Kécrkocts B L, n nesaBucumocts (45 MumyT)
Malykhin Yu.V. L, rigidity and independence (45 minutes)

N3BecTHo, 9T0 OpTOHOpMUpOBaHHAA cucTema u3 N QYHKIHUN ABJIseTCs KECTKON B Lo,
TO €CTh, OHA MJIOXO NPUbIMKaeTcst B Lo JIMHEHHBIMI TPOCTPAHCTBAMU (PA3MEPHOCTH,
ckaxxeM, N/2). B Ly jis kécrkoctu Tpebytorest 6osiee cujibHbie yeaoBus. Tak, oka-
3aJI0Ch, 9TO CUCTeMa YOJIIIIa He dBjseTcs KEcTKoi. OJIHO U3 JOCTATOYHDLIX YCJIOBUIA

11
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KECTKOCTU — HE3aBUCUMOCTE CUCTEMBI (B CMBbICJIE TEOpUN BepOHTHOCTeﬁ). Muz1 O6cy,ILI/IM
9T U HEKOTOPbIC APYTI'HUE€ pe3yJ/IbTaTbl.

It is known that an orthonormal system of N functions is rigid in Lo, that is, it is
poorly approximated in Ly by linear spaces (of dimension, say, N/2). In L;, stronger
conditions are required for rigidity. For instance, it turned out that the Walsh system is
not rigid. One of the sufficient conditions for rigidity is the independence of the system
(in the sense of probability theory). We will discuss these and some other results.

Manos A./I. HekoTopble HepaBeHCTBa s TOJIOXKUTEIBHO OIMPEIeIeHHBIX (DYHKITIIT
(50 mumHyT)
Manov A.D. Some inequalities for positive definite functions (50 minutes)

U3 onpejiesieHnst MOJOKUTEIBHO ONPEJIENEHHBIX (DYHKIUHA Ha BerecTBeHHOH ocn R
BBITEKAET, ITO JIst JIIOOOI MOJIOXKUTEJILHO OIPeeIeHHON (DyHKIMN f(X) BBIIOIHACTCS
uepasencrso |f(x)] < f(0), x € R. B pabore jgokazaHo, 4TO €CJIHU JOMNOJHUTEIHHO
f(z) = 0 upu |z| > 1, ro BemosnHsercst Hepasenctso |f(z)| + |f(y)] < f(0) aua Beex
z,y € R rakux, aro |z|+ |y| > 1. Taxxe Hail1eHbI yCIOBHUS P KOTOPBIX HEPABEHCTBO
SIBJISIETCST TOUHBIM.

From the definition of positive definite functions on R, it follows that, for any positive
definite function f(z), the inequality |f(z)| < f(0), z € R, holds. We prove that if
additionally f(x) = 0 for |z| > 1, then, for all z,y € R such that |z| + |y| > 1, the
following inequality holds: |f(x)| + |f(y)| < f(0). In addition, we found conditions
under which the inequality is exact.

Hanp B. MunnmakcHbie 3312491 1 TeOPEMbI 0 ToMeoMOpdu3Me PYHKIUI Ha HHTEpBaJIe
(30 MuHyT)

Coasropsr: C. Pesec, B. ®apkar (Benrpust)

Nagy B. Minimax problems and homeomorphism theorems for functions on the interval
(30 minutes)

Coauthors: Szilard Révész (Alfréd Rényi Institute of Mathematics, Budapest,
Hungary), Bélint Farkas (Bergische Universitdt Wuppertal)

Mgt rcesieryeM sKCTpeMaJibHbIe 33141 Ha nHTepBadte [0, 1], KoTopbie CBsI3aHbI ¢ CyMMa-
MU CJIBUTOB, BO3MOYKHO, PA3JINIHBIX sSIIePHBIX (hyHKIHiA. MBI H0IycKaeM o9eHb 00IIme
dbyHrKIMM TI0J151 17151 HOJIEE TMUPOKOTO KpyTa npuokenuit. O THIM 13 OCHOBHBIX PE3YJIb-
TATOB {ABJISETCA TeOPeMa O IVI00AJILHOM TroMeoMopdu3Me st PA3HOCTel JIOKAJIbHBIX
MaKCUMYyMOB (DYHKIIMIT CyMM CJIBUTOB. B KadecTBe HEIOCPEJICTBEHHOI'O TPUJIOYKEHUS
MOKHO BBIBECTU MHTEPHOJIANNIO Jlarpanxka g anredpandecKux U TPUTOHOMETPUUe-
cKux MHOro4j1eHoB. Kpome Toro, moxkno 0600muTs Teopemy Mukescu u [lamkoBckoro
1 HEKOTOPBIe Pe3yIbTaThl bossHoBa. MBI TakyKe mcciaeayeM MUHUMAKCHbBIE 339 JIJIs
TaKUX CYMM CJIBUTOB U IIOJTy9YaeM OOINMWIT MUHUMAKCHBIA PE3YyIbTAT, B KOTOPOM DPaB-
HOBOJIHOBbIE, MUHIMAKCHBIE U MAKCUMUHHbIE KOH(DUTYPAIUU CBA3AHBI JPYT C JIPYTOM.
Ha ocnoBe coBmectHolt paborsr ¢ Basmmarom @apkarmom u Curapiom Pesecom.

We investigate extremal problems on the interval [0, 1] that involve sums of translates
of possibly different kernel functions. We allow very general field functions for a wider
range of applications. One of the main results is a global homeomorphism theorem
for differences of local maxima of sums of translates functions. As an immediate
application, Lagrange interpolation for algebraic polynomials and trigonometric
polynomials can be deduced. Furthermore, one can generalize a theorem of Mycielsi and
Paszkowski, and some results of Bojanov. We also investigate minimax problems for
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such sums of translates and we obtain a general minimax result in which equioscillating,
minimax and maximin configurations are related to each other. Based on joint work
with Balint Farkas and Szilard Revesz.

Hukudoposa T. M. HepaBencTBo st I€pBOii U BTOPO# MIPOU3BOIHBIX aredpaniecKo-
ro MHOro4wieHa Ha sJuuice (30 MuHyT)

Nikiforova T.M. Inequality for the first and second derivatives of an algebraic
polynomial on an ellipse (30 minutes)

B noksajzie npuBoguTes yTBEpKJIeHUE, B YACTHOM CjIydae 00OOIaoliee HepaBeHCcTBa
Hadduna—Iledbdepa nu Bugenckoro na orpeske [—1, 1] mjis mepsoit u Bropoii mpons-
BOJIHBIX aJIreOpandecKoro MHOTOMJIeHA Ha CJIydail SJIInIca.

In the talk, a statement is given that in a particular case generalizes the inequalities
of Duffin—Schaeffer and Wiedensky on the segment [—1,1] for the first and second
derivatives of an algebraic polynomial to the case of an ellipse.

[Tarouernko H. C. Hepasencreo Kosmoroposa Ha ocu ¢ OJJHOCTOPOHHUM OTI'PAHUYIEHUEM
Ha BTOPYIO IPOU3BOJIHYIO (25 MUHYT)

Payuchenko N.S. Kolmogorov inequality on the axis with one-sided restriction on the
second derivative (25 minutes)

Jlok1a)1 TTOCBAIIEH BapuaHTy HepaBeHCTBa KoJMOropoBa ¢ IMOJOXKUTEIBLHON CPE3KOit
BTOPO# NPOU3BOJIHOI Ha OCH

1/2
19| Lg(R) < K ([l LR WL 12, m) >

B noknaje Oyier npejicraBieHa CBsi3b ¢ HEPABEHCTBOM Ha OTPE3Ke B CJIydae PaBeHCTBa
B ycsioun [abymmna (1/7 4+ 1/p = 2/q) u TouHble KOHCTAHTBI JIJIsT CJIEYIONIIX TPOEK
HOpM: (q=r=p=1), (¢=2,r=1,p=00), (¢ =2,r =00,p=1).

The talk is devoted to a variant of the Kolmogorov inequality with a positive cutoff of
the second derivative on the axis

11 Lq(R) < K (lyll L R) 19} I, )

The talk will present a connection with an inequality on an interval in the case of
equality in the Gabushin condition (1/r 4+ 1/p = 2/q) and exact constants for the
following triples of norms: (¢ =r=p=1), (¢=2,r=1,p=00), and (¢ = 2, r = o0,
p=1).

[Lremesa E.A. Ilepuonudeckne WHTEPIOJISIIMOHHO-OPTOrOHAIBHBIE Oazuchkt KMA un
BeiwteckoB (50 MuHYT)

Plescheva E.A. Periodic interpolation-orthogonal bases of MRA and wavelets (50
minutes)

1/2

Ha ocnoBe mmeronuxcs OpTOroHaJIbHBIX MacOK MAaCIITAOUPYIONUX (BYHKIUN 10Ty de-
HbI MACKH, IO3BOJISIONINAE TIOCTPOUTD NHTEPIOIAINOHHBIC MacIITaOUpyIotue pyHKIUH,
OCTAIOIINECS TIPU ITOM OPTOTrOHAJLHBIME. [Ipyn TakOM MOCTPOEHUE MOXKHO TOJIYUUTH
OECKOHEYHO MHOI'O WHTEPIOJIAIMOHHO-OPTONOHAIBHBIX 0a3MCOB KPaTHOMACIITAOHOIO
anaju3a Ha R Takux, aro npeobpazoanne Oypbe Macmrabupyiorieit byHKIUT UMeeT
KOMITAKTHBII HOocHuTe/1b. Ha ocHOBe Takux MacmTabupyommux (QyHKIU 1101y I9eHbl HO-
BbI€ UHTEPIOIAIIOHHO-OPTOTOHAIBHBIE TIEPUOIUIECKIE 0A3UCHI KPATHOMACIITAOHOTO
aHaJm3a, KOTopble, OJ1arofaps KOMIAKTHOCTH HOCUTEJsT Macirabupyromeil byHkimn,
SIBJISIIOTCSA TPUTOHOMETPUYIECKUME TTOJTHHOMAMH.
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35.

36.

Based on the available orthogonal masks of the scaling functions, masks are obtained
that allow one to construct interpolation scaling functions that remain orthogonal.
With such a construction, one can obtain infinitely many interpolation-orthogonal
bases of multiresolution analysis on R such that the Fourier transform of the scaling
function has a compact support. Based on such scaling functions, new interpolation-
orthogonal periodic bases of multiresolution analysis are obtained, which, due to the
compactness of the support of the scaling function, are trigonometric polynomials.

Pasymosckas E.B. ITapamerpudeckuii Meroj B Teopun OJHOMUCTHBIX (yHKiunii (30
MUHYT)

Razumovskaya E.V. Parametric method in the theory of univalent functions (30
minutes)

B stoksasie npejicraBiaeHbl HEKOTOPBIE 331841 B KJIaCCaX OJIHOJIUCTHBIX (DYHKITUI, Pera-
eMble UCIOJIb30BAHUEM ITapaMeTPUIECKOr0 METO/Ia, IMOPOXKJJICHHOro ypaBHenueM JIes-
Hepa.

The talk presents some problems in the classes of univalent functions, which are solved
using the parametric method generated by the Loewner equation.

Pesec C. /1. CpaBHeHre MHTErPAOB OT HEOTPHUIATE]bHBIX U IOJIOKHUTEIHHO OIPeIe-
JeHHbIX GYHKIHiT 110 pasHbiM MepaM (45-+45 MuHyT)

Coasrop: lNaans M. T.

Révész Sz. G. Comparing integrals of nonnegative and positive definite functions with
respect to different measures (45-+45 minutes)

Coauthor: Gaal M.G.

DTa paboTa pasBUIACh M3 HAIlel HpeIblAyIIeil HMONBITKA B 3KCTPEMAJIbHON 3aj1ade
CpaBHEHUs WHTEI'PAJIOB OT HEOTPHUIATEILHBIX U TOJIOXKUTEIHLHO OIPEICICHHBIX (DYHK-
Uil Ha pasHbIX MHTepBajax, ckaxkem, Ha [ := [—1,1] u J := [T, T]. Mbl namum
nocrosinayto C(7T') Takyto, uro uarerpas no J e 6osee vem B C(7T') pa3 oramaaercs
ot uaTerpaJa 1o I. Ilocie mybaukamum 3Toro pesysibTaTa BhIICHIIOCH, uTo b. Jloran
MIOJTY IMJT TAKYIO Ke oreHky 3a 20 jer 70 nac. Kak Hu crpanno, joka3aTebcTBa ObLIN
HECKOJIbKO Pa3HbIMU, HO (csioxKHast) BepxHssi onenka ;i C'(T) ero u Haima coBraJa.
Mp1 mipejiniosiaraeM, 9To MOJIydeHHas KOHCTaHTa BCe elle He TOYHa, HO 9TO BCe elle He
pemero. Termepb MBI MOXKEM OOCY/JIUTH HAIY THIIOT€3y O TOM, 9TO B IPUHITAIE HAII
ITOJIXO/JT OTITHMAJIEH.

MpI npuxo/iuM K 9TOMY, OIUPasICh HA JIBa OCHOBHBIX JIEMEHTA: OJIMH U3 HUX — 9TO (hop-
MyJla JBOMCTBEHHOCTUA B CMBICJIC JIMHEHHOI'O IIPOIPaMMUPOBAHULA, KOTOpas 110 CBOEN
CYTH UMeeT JICHCTBUTE/IbHDIC 3HAYCHUA, U UCII0JIb30BaHUE II0JIO?KUTENbHOMI OlIpe/ieJIeH-
HOCTH, KOTOPas 10 CBOEH CYyTHU ABJIACTCH KOMILIEKCHO3HAYHBIM MOoHATHEeM. CoueTanne
9THUX JIBYX IPUYMH BBI3bIBAET HEKOTOPbIE CJIOKHOCTHU. /lajiee MBI paccMaTpuBaeM IIpo-
U3BOJIbHBIE MEPHI (i U I/ Ha [IPOU3BOJIBHBIX JIOKAJIHLHO KOMIAKTHBIX a0e/IeBbIX I'PYIIax.
Harmmra 1mieis — mokaszaThb, Ipu KaKuX YCJIOBHUSX CyIecTByeT mocrosgauas C' Takas, 9To
MHTErpaJj OT HEOTPHUIATETHHON U MOJOKUTETBHO OIpPeIe/IeHHO (byHKIUNU f OTHOCH-
TEJBHO (4 HUKOIJIA HE MOXKET IpPeBbInarTh C' MHTErpajioB OT f OTHOCUTEJBLHO V. 3aTeM
MBI CJIeJIaeM JTAJIbHENITYI0 KOHKPETH3AINIO, KOrja OOpeJIeBCKIe MepbI [i, IV ABJISIOTCS
JINOO YMCTO ATOMHBIMU, JTHOO a0COJIIOTHO HENPEPLIBHBIMI OTHOCUTEILHO MEPhI Xaapa.

This work developed from our previous attempt in the extremal problem of comparing
integrals of nonnegative and positive definite functions over different intervals, say on
I :=[-1,1] and J := [-T,T]. We found a constant C(T") such that the integral on
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37.

38.

39.

J is at most C'(T') times the integral on /. After publishing this result, it turned out
that B.Logan obtained the same estimate some 20 years before us. Oddly enough, the
proofs were somewhat different, yet the (complicated) upper estimation for C(7T) of
his and ours matched. We conjecture that the obtained constant is still not sharp, but
this is still unresolved. What we can discuss now, is a conjecture of ours stating that
in principle our approach is optimal.

We arrive at this relying on two major elements, one being a linear programming
type duality formula, which is inherently real valued, and the exploitation of positive
definiteness, which is an inherently complex valued notion. Combining these two causes
some complications. Further, we consider arbitrary measures p and v on arbitrary LCA
groups. We aim at telling, under what conditions there exist a constant C' such that the
integral of a nonnegative and positive definite function f with respect to u can never
exceed C' times the integral of f with respect to v. Then we make further specializations
when the Borel measures p, v are both either purely atomic or absolutely continuous
with respect to the Haar measure.

Tengxosckuit 1. C. O6 ycmoBusix Komu—Pumana (60 munyT)
Telyakovskii D.S. On Cauchy—Riemann conditions (60 minutes)

[Tonyueno jgocraTodnoe ycjioBue rojiloMOpHOCTH, B KOTOPOM OC/IA0JIEHBI YCIOBUS HA
JacTHbIE NTPOU3BOHBIC, BXOJdIue B ypaBuenus Komm — Pumana u mpuseién npumep,
MTOKa3bIBAIOIINI, YTO JlaIbHEllIIee CyIecCTBeHHOe OcIab/IeHre HEBO3MOXKHO.

A sufficient condition for holomorphy is obtained, in which the conditions on the partial
derivatives entering the Cauchy—Riemann equations are weakened and an example is
given showing that further essential weakening is impossible.

Tumodeer B.T. Dxcrpemasabuble HepaBeHcTBa Tuma Jlanmay jia QyHKIUTH MHOTAX
nepeMeHHbIX U pojcrsennble 3a1adu (50 munyr) Timofeev V.G. Extremal Landau-
type inequalities for functions of several variables and related problems (50 minutes)

B nokmajse paccmarpuBaloTCsl POJCTBEHHBIE 33/a9l TEOPUU MPUOIUKEHUIT: IKCTPe-
MaJIbHble HepaBeHcTBa Tuna Jlammay — KosmoropoBa m cBg3aHHble ¢ HUMH 33240
HAWJTY4IIero MpUOINKEHUs ONepaTopoB i depeHImpoBaHus Ha HEKOTOPBIX KJIac-
cax (DYHKIWIT MHOTUX II€PEMEHHBIX, a TaKKe 33/[a9ld ONTHMAJIbHOI'O BOCCTAHOBJIEHUS
orepaTopoB MM dEpPEHITNPOBAHNS, 38 JAHHBIX HA MHOYKECTBAX, 9JIEMEHTHI KOTOPBIX 13-
BECTHBI C HEKOTOPOIl morpentHocToio. [IpuBojisiTes npuMepbl, B KOTOPBIX PeIleHue ep-
BOIl 3a/1a91 aBTOMATUYECKHU BJIEUYET perieHne JIByX Apyrux. O0cyKIar0Tcs HEKOTOPhIe
00001eHnsT ¢hOPMYIUPOBAHHBIX PE3YJIHTATOB.

The talk considers related problems of approximation theory: extremal inequalities of
Landau—Kolmogorov type and related problems of best approximation of differentiation
operators on certain classes of functions of several variables, as well as problems
of optimal recovery of differentiation operators defined on sets whose elements are
known with some error. Examples are given in which the solution of the first problem
automatically entails the solution of the other two. Some generalizations of the results
formulated are discussed.

@uratoBa M. A. O HepaBeHCTBaX KOJMOTOPOBCKOI'O THITA JIJIsi CTEIEHEH JTUCCUTIATHB-
HOTO OIIepaTopa B IMIB0EPTOBOM HpocTpaHncTse (15 MUHYT)

Filatova M.A. On Kolmogorov-type inequalities for degrees of a dissipative operator in
a Hilbert space (15 minutes)
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40.

41.

Joka | nocestmén nepasencrsam suja || Afz|| < Mnk||x||nT_lc |Anz||, x € D(A"), cBa-
3BIBAIOIIIM HOPMY 3HAYEHUs IIPOMEXKYTOYHON CTEIEeHN JIMCCUIIATUBHOIO OllepaTopa B
ruib6EPTOBOM [POCTPAHCTBE Yepes 3HAUEHNE ITOTO OllepaTOpa 1 3HAYEHUE €10 CTEIeHN
craprrero nopsiika (1 < k < n).

The talk is devoted to inequalities of the form ||A*z| < M, |z |5 || Ana||n, z €
D(A™), estimating the norm of the value of an intermediate degree of a dissipative

operator in a Hilbert space via the value of this operator and the value of its degree of
higher order (1 < k <mn).

Yepuoix H. 1. Bemieckn B Kpaesoit 3a1a4e Jupuxiie 1j1s1 0IHOCBSI3HOI 00J1aCTH C IJ1a/I-
KOii rpanureii Ha miockoctu (50 MUHYT)

Chernykh N.I. Wavelets in a Dirichlet boundary value problem in a simply connected
domain with a smooth boundary on the plane (50 minutes)

Pazpaborannblii aBTOpOM paHee UUCJIEHHBI METOJI PeIllleHusi C ITOMOIIbIO BCILJIECKOB
KpaeBoii 3a a4 upuxie B Kpyre pacrupocTpaHeH Ha cjiydail 0JIHOCBA3HBIX o0JiacTeit
C TJIQJKOI T'paHuIeil Ha MJIOCKOCTH.

The numerical method for wavelet-based solution of a Dirichlet boundary value problem
in a circle, developed by the author earlier, is extended to the case of a simply connected
domain with a smooth boundary on the plane.

[[Tabozos M. I1I. CpeanexBaaparnieckoe MpuOINKEHNE HEKOTOPBIX KJIaCCOB (PyHKITIIT
KOMILIEKCHOT'O IlepeMeHnHoro psnamu Pypbe B BecoBoM npocrpancrse Beprmana B
Coasrop: Cangmycaiinos M. C.

Shabozov M.Sh. Mean-square approximation of some classes of functions of a complex
variable by Fourier series in weighted Bergman space B,

Coauthor: Saidusainov M.S.

B jokitajzie paccMaTpuBaloTCs SKCTpEMaJIbHbIE 3aJIa9l CPETHEKBAIPATUIECKOTO TPU-
OsmkeHust (PyHKIMI KOMILIEKCHOTO TIePeMEHHOI0, pery/isipabix B obyiactu D C C, ps-
npamu Oypoe 110 oproronaabuoit B D cucreme dynknuit {@y(2)}52,), IPUHaIIEKAIITX
BecoBOMy IpocTpaHcTBy Beprmana Bj ., ¢ Kone4Hoit HopMoil

1/2

1
120 = 1m, = | 5z [[20DIFGIPa |
(D)

rae v := v(|z|) > 0 — BemecTBenHas uHTErpupyeMast B obactu D DyHKIWs, a HHTE-
rpaJj nmoHnnMaercd B cMbiciie Jlebera, do := dxdy — s71eMeHT ILIOMAIH.

Boutee nojipobro uccreryercs chopMmyiupoBanHas 3ajada B ciaydae, Korjga D — eau-
HUYHBIA KPYT B IpocTpancTse Ba ., 4, Ya,s = [2|*(1 — 12])?, a, 8 > —1, — Bec dxobm.
B sTom ciydae okazanbl TouHbIe HepaBeHcTBa Tuna /[xxkekcona — Creuknna, CBA3bIBa-
IOIIUE BEJIUMINHY HAUTYYIIEro CPETHEKBAIPATTIHOIO OJIMHOMUAIHLHOTO IPUOJINYKEHIS
(r) _

fe 82%,5 u & -bynknunonana Ilerpe. B ciyudae v, = 1 noxydaeMm panee m3BeCTHBIE
pPe3yIbTATHI.

The talk considers extremal problems of mean-square approximation of functions of
a complex variable, regular in the domain D C C, by Fourier series in the system of
functions {yy(2)}2, orthogonal in D belonging to the weighted Bergman space Bs
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42.

with finite norm

1/2

1
12 = [ f Nl = | 5 /V(IZ\)IJC(Z)IQCh7 ,
(D)

where v := y(|z|) > 0 is a real integrable function in the domain D, and the integral
is understood in the Lebesgue sense, do := dxdy is an area element.

The formulated problem is investigated in more detail in the case when D is the unit
disc in the space B, ,, Ya,8 = |2|*(1 — |2])?, o, 8 > —1, is the Jacobi weight. In this
case, sharp Jackson—Stechkin-type inequalities are proved that relate the value of the
best mean-square polynomial approximation of f € Bgﬂ){a’ P and the Petre J# -functional.
In the case 7,3 = 1, we get earlier known results.

SAmkosoit /. A. IHTeprosimoHHO-OpTOrOHAILHBIE BCILIECKM B OCHOBHOI KpaeBoil 3a-
Jlade Jyisi HOJIMPapMOHUYECKOTO ypaBHeHus B Kpyre (30 MumyT)

Yamkovoi D.A. Interpolating-orthogonal wavelets in a Dirichlet boundary value
problem for polyharmonic equation in a disk (30 minutes)

[Tosrygeno TouHOe perieHnt OCHOBHOI KpaeBoil 3ajadu JUId IOJIUTaPMOHUIECKOIO
ypaBHeHnus B Kpyre. Pemenue mpejicraBieHo B BHUJE Psjga IO CHCTEME TapMOHU-
YeCKUX HHTEPIIOJIAIMOHHO-OPTONOHAJIBHBIX BCILJIECKOB, IMOCTPOEHHBIX B CEPUM PAbOT
1O. H. Cy660oruna u H. 1. Yepubix.

An exact solution of the main boundary value problem for a polyharmonic equation
in a disk is obtained. The solution is presented in the form of a series in the system
of harmonic interpolation-orthogonal wavelets constructed in a series of papers by
Yu.N.Subbotin and N.I.Chernykh.
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