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1. Incepraliiio prucBsI9eHO PO3B’I3aHHIO IIHNPOKOTO KOJIa eKCTPEeMasIbHUX 33724 Teopii QyHKIiH, 0 BiIHOCITHCS
[0 anpokcumanii pyHkuioHanbHUX Kiacis (knaciB Cobosnesa, Hikosnbcbkoro-becoBa, a Takox iXHixX y3arajabHeHb)
Pi3HMMM METOAMM i 3HaXOI)KEHHIO CepeJl HUX ONTUMAJIbHUX Y TOMY UM iHIIOMY ceHci. Hanpsmok nocifKeHs,
[IOB'SI3aHUH 3 HAOIMDKEHHSIM KilaciB QyHKIIH, ki HanineHi neskumu nudepeHLiaJIbHUMY BJIACTUBOCTSIMU, IO
OIIMCYIOThCSI B TEPMiHAX MOAYJIiB IJIaJKOCTi ab0 eBHUM YMHOM BU3HAuU€HOI omnepalii sudepeHiiioBaHHs, HabyBae
IIOIYJISAPHOCTI 1 aKTUBHO PO3BUBAETHCS MOYNHAI04U 3 30-X pOKiB XX CTOJITTS. BUKIMKAHO Lie, Ha Hall IIOTJIA,
IIBOMa 00CTaBUHAMU. 3 OTHOTO OOKY, BCTAHOBJIEHHS OL[iHOK allpOKCUMALiITHUX XapaKTePUCTUK PYHKI[iOHAJIBHUX
KJIaCiB Y HEJOCJIiIKEHNX CUTYyallisIX TOTpebye CTBOPEHHSI HOBUX METO/IB i MigX0AiB, 0 Bifirpae BaskJIMBY POJIb IJIs1
PO3BUTKY camoi Teopii HabIMKeHHS, a 3 iHIIOr0 — BOHU 3HaXOMTh IPAKTUYHI 3aCTOCYBaHHS Y NE€SIKUX OJIM3bKUX
rajyssix HayKy i TexHiKu. 30KpemMa, B poOOTi po3IVISLAAI0THCS 337a4i IIPO 3HAXOIKEHHSI OL[iHOK: TOUHUX BEPXHIX MEX
BEJIMYMH HalKpalluX OPTOrOHaJIbHUX TPUTOHOMETPUYHUX HabGKeHb QYHKLIN 3i 3raflaHux KJlaciB, HAMKpammux

HabIKeHb PYHKLIN 32 JOTIOMOTO0 Linx (PYHKLIN €eKCIIOHEeHI[iaJIbHOTO THUITY, 3 HOCiEM IXHbOTO I1€PETBOPEHHS



dyp’e y pisHUX MHOXKMHAX CKiHU€HHOI Mipu Jle6era (cxigyacTomy rinep6osiyHoMy XpecTi, d-BUMipHUX
“napaneneninenax”), HabavkeHb QYHKIIH 3 BifIOBIIHUX KiaciB iXxHIMU cxifyacTo-rinep6osivHumu cymamu Qype,
M-BUMIpPHUX KOJIMOTOPOBCBKUX IIONIEPEYHUKIB, EHTPOIIMHMX YKcesl Ta iH. [lepeBaskHa OibIIiCTh pe3yJIbTaTiB
JucepTaLii MofaHi y BUIJISIi TOUHMX 32 IIOPSAKOM OLIHOK 3raJlaHMX XapaKTEePUCTUK JIiHINHOI Ha HeJIiHINHOI
anpokcumalii. [Tornubaenuit iHTepec [0 3afa4 HeJliHilHOI anpokcruMallii (HallKpalyx OpTOrOHAIbHUX
TPUTOHOMETPUYHUX HAOJIVKEHb, HallKpalux M-ujleHHUX TPUTOHOMETPUYHUX HAOJIMKEeHb TOL0) 3yMOBJIEHUH,
HacaMIlepe], TUM, 110 Y 6araTb0X BUIIAAKaX HEJIiHIIHI MEeTOIM HAGIMKEHHS BUSIBUMINCD 6ijblll €(DEKTUBHUMU Y
MOPiBHSIHHI 3 JiHIHHUMY MeToaMu. 1]eil HarpsIMOK TOCTIiIKeHb MOB'SI3aHUH 3 pO60TaMU TaKUX BilOMUX
martematukiB: E.C. benincekoro, P. leBopa, B. 3ikens, [I. 3ynra, P.C. Icmarinosa, T. Krona, C.b. KamuHa, B.€.
Martoposa, A.C. PomaHioka, A.C. Cepgioka, O.I. Crenanug, B.M. Temnsxosa, X. Tpi6ens, T. Yabpixa, Wang Heping,
Sun Yongsheng. 3okpema, 3a paxyHOK MoguQikallii Ta BIOCKOHAJIEHHS] METO/IiB AUCKPETU3allii Ta 1eKOMIIO3UIlii,
BIEpIIE 6YyJI0 OJJeP>KaHO HU3KY HOBUX BaXKJIMBUX HAYKOBUX pe3yJbTaTiB: 1) 17151 nepioanyHux QyHKILiH 3 KaciB
Hikonbcbkoro-becoBa 3 [OMiHY0YOI0 MillIaHOIO [1aJIKiCTIO, d>2, y MeTpulli IPOCTOPY KBasiHeNepepBHUX PYHKLIi
3HANJE€HO TOYHI 32 MOPSIIKOM OLIIHKY M-BUMipHHX KOJIMOTOPOBCHKUX MTONIEPEYHUKIB Ta €HTPOIINHUX YUCEeIL. 2)
OpeprKaHO TOYHI 3a MOPSAKOM OLIiHKM HalKpalluX OPTOTOHAJIbHUX TPUTOHOMETPUYHUX HaOVKEHD,
OPTOMONEPEYHUKIB i 6IM3bKUX A0 HUX alTPOKCUMAIIITHUX XapaKTepUCTHUK KiaciB Hikosnbchkoro-becosa
nepiognyHUX (PyHKLIN ofHiel Ta 6araTbox 3MiHHUX 3 JOMIHYIOUOIO MillIaHOO IMIAJKICTIO ¥ HmignpocTopax Jlebera
B1,1(Td) ta Be,|(Td). Y nesaxux BUnagKax JOCIiIXEHO MOBEAIHKY Bi[IOBiIHUX alpOKCUMALiTHNX XapaKTePUCTUK
kiacis Co6oseBa. 3) 151 PyHKUii 3 KIaciB i3 JOMiHYI0YO0I0 MilIaHOIO TIOXiHOIO, 110 BU3HA4YeHi B R™d, Ta ixHix
y3arajibHeHb, OJl€P>KaHO TOYHI 3a [IOPSIIKOM OLIIHKM HAGVDKEeHHs Y IpocTopi Jlebera 3a JOIIOMOro0 Linx QyHKILiA
€KCIIOHEHIiaJIbHOTO TUITY 3 HOCISIMU iXHBOTO NepeTBopeHHs1 Dyp’e y cximyacToMy rinepoosivyHOMY XPECTi, a TaKOXK
UinuMu QYHKIISIMU CIeliabHOTO BUIJISAY Ta MI0KA3aHo, 1110 iCHYIOTh CUTYAllii, KOJIX 1ii OLIiHKY € KpaluMH Bif
BiATIOBITHMX OI[{HOK HAaGJIV>KEHHS 32 LOIIOMOTOI0 X (PYHKLIN €KCIIOHEHI[iaIbHOTO TUITY 3 HOCISIMU IXHBOTO

nepetrsopeHHs Oyp’e y cxifuacToMy rinep6oidHOMY XPEeCTi.

2. The thesis is devoted to solving a wide range of extremal problems of the theory of functions related to the
approximation of functional classes (Sobolev classes, Nikol'skii-Besov classes, and also their generalizations) by
various methods and finding optimal ones among them in one sense or another. The direction of research about
the approximation of classes of functions, that are endowed with some differential properties, which are described
in terms of smoothness modules or a certain differentiation operation, has been gaining popularity and actively
developing since the 1930s years of the 20th century and this is caused, in our opinion, by two circumstances. On
the one hand, establishing estimates of the approximation characteristics of functional classes in unexplored
situations introducing requires the creation of new methods and approaches, which plays an important role for the
development of the theory of approximation itself, and on the other hand, they have practical applications in some
related fields of science and technology. In the thesis considers the problems of finding estimates of: exact upper
bounds of the values of the best orthogonal trigonometric approximations of the functions from the mentioned
classes, the best approximations of the functions using entire functions of the exponential type, with the support
of their Fourier transform in sets of the finite Lebesgue measure (step hyperbolic cross, d-dimensional
“parallelepipeds”), approximations of functions from the corresponding classes by their step-hyperbolic Fourier
sums, M-dimensional Kolmogorov widths, entropy numbers, etc. The vast majority of the results of the thesis are
presented in the form of exact-order estimates of the mentioned characteristics of linear on nonlinear
approximation. The deepened interest in problems of nonlinear approximation (of the best orthogonal
trigonometric approximations, of the best M-term trigonometric approximations, etc.) is due, first of all, to the fact
that in many cases nonlinear approximation methods turned out to be more effective in comparison with linear
methods. This direction of research is connected with the works of such famous mathematicians: E.S. Belinskiy, R.
DeVora, W. Sickel, D. Dung, R.S. Ismagilov, T. Kuhn, S.B. Kashin, V.E. Mayorov, A.S. Romanyuk, A.S. Serdyuk, O.L
Stepanets, V.M. Temlyakov, H. Tribel, T. Ullrich, Wang Heping, Sun Yongsheng. In particular, due to the
modification and improvement of discretization and decomposition methods, a number of new important

scientific results were obtained for the first time: 1) For periodic functions from the Nikol'skii-Besov classes with



dominating mixed smoothness, d=2, in the metric of the space of quasi-continuous functions, we have found
exect-order estimates of the M-dimensional Kolmogorov widths and entropy numbers. 2) We obtained exact-
order estimates of the best orthogonal trigonometric approximations, orthotransverses, and approximation
characteristics close to them of the Nikol'skii-Besov classes of periodic functions of one and many variables with
dominating mixed smoothness in the Lebesgue subspaces B1,1(Td) and B,1(Td)). In some cases, we studied the
behavior of the corresponding approximation characteristics of the Sobolev classes. 3) We investigated the
approximation of functions from the classes with dominanting mixed smoothness, defined in R™d, and their
generalizations, by entire functions of the exponential type with the supports of their Fourier transform in a step
hyperbolic cross with and approximation by entire functions of a special forms. We found the exact-order
estimates of these quantities. Also we showed that there are situations when estimates of approximation by entire
functions of a special form have better order than the corresponding estimates for approximation by entire
functions of the exponential type with the support of their Fourier transform in the step hyperbolic cross.
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