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Pedepar:

1. Incepraliiio IpUCBSIYEHO PO3B’I3aHHIO IIMPOKOTr0 KOJIa eKCTPeMasIbHUX 33724 Teopii PyHKIiH, 1110 BiIHOCATbCS
Ilo anpokcumMaltlii pyHKIioHaNIbHUX KiaciB (knaciB Cobosesa, Hikonbcbkoro-becosa, a TakoX iXHiX y3arajibHeHb)
Pi3HMMM METOAAMM i 3HAXOIKEHHIO Cepell HUX ONTUMAJIbHUX Y TOMY 44 iHIIOMY CceHCi. Hanpsmok nocsiiKeHs,
IIOB'sI3aHUH 3 HaOIVDKEHHSIM KJlaciB PYHKIIH, sKi HagineHi neskumy nudepeHLiabHUMY BJIACTUBOCTSMU, 10
ONMCYIOTbCS B TEPMiHAX MOAYJIiB IJIAJKOCTi a0 IEBHUM YMHOM BU3HAU€HOI onepaii sudepeHiiloBaHHs, HabyBae
TIOIYJISIPHOCTI i aKTUBHO PO3BUBAETHCS NOYMHA0OUU 3 30-X POKiB XX CTOJITTS. BUKJIIMKAHO 1i€, HA HAIl IIOIJIS,
IIBOMa 06CTaBMHAMU. 3 OTHOTO OOKY, BCTAHOBJIEHHS OL[iHOK allpOKCUMALIHUX XapaKTepUCTUK QYHKIIOHATbHUAX
KJIaCiB Y HEJOCJII)KEHNUX CUTYallisIX TOTpedye CTBOPEHHSI HOBUX METO/IB i MiX0AiB, 10 Bifirpae BaKJIMBY POJIb IJIs1

PO3BUTKY camoi Teopi'i H36JII/I)KCHHH, a 3 iHIIOTO — BOHU 3HAXOOATb HpaKTI/I‘-IHi 3dCTOCYBAHHA Y OEAKNUX OJIN3BKUX



rayjy3six HayKd i TexHiky. 30KpemMa, B poOOTi pO3IJIsAAI0ThCs 3a7a4i IIPO 3HAXO/IPKEHHSI OL[iHOK: TOUHUX BEPXHIX MEX
BEJINYMH HaNKpaIlyxX OPTOrOHAJIbHUX TPUTOHOMETPUYHUX HAOIKeHb (PYHKLIHN 3i 3rajlaHux KjaciB, HAaUKpaImux
HaOJ/IMKeHb (PYHKLIHN 33 JOIIOMOTrOI0 1iUxX (PYHKLIN €eKCIIOHEHIiaJIbHOTO TUITY, 3 HOCiEM iXHbOTO IEPETBOPEHHS
dyp’e y pisHUX MHOKMHAX CKiHU€HHOI Mipu Jle6era (cxigyacTomy rinep6osiyHoMy XpecTi, d-BUMipHUX
“napaneneninenax”), HabavkeHb QYHKIIN 3 BiIIOBiIHUX KiaciB ixHiMU cxigyacTo-rinep6osivaumu cymamu Qype,
M-BUMIpHUX KOJIMOTOPOBCbKUX IIOIIEPEYHUKIB, EHTPOIIMHMX YKces Ta iH. [lepeBaskHa OibIIiCTh pe3yJIbTaTiB
Jycepralii oJaHi y BUTJIAAi TOYHUX 32 MTOPSAIKOM OLIHOK 3ralaHMX XapaKTEPUCTHK JIiHIMHOI Ha HEJIiHIMHO]
anpokcumatii. [Tornubaenunit iHTepec [0 3afa4 HeJliHilHOI anpokcruMallii (HallKpalyx OpTOrOHAIbHUX
TPUTOHOMETPUYHUX HAOJIMKEHb, HalKpaluXx M-4jleHHUX TPUTOHOMETPUYHUX HabJIMKeHb TOLI0) 3yMOBJIEHUH,
HacaMIlepe], TUM, 110 Y 6araTboX BUIIJKaX HEJiHiNHI MeTo HabIMKEHHS BUSIBUIINCD 6ijblll eDEKTUBHUMU Y
MOPiBHSHHI 3 NiHIMHUMU MeTogaMu. Lleil HanpsSIMOK JOCJiI>)KeHb TIOB'I3aHUI 3 pOO0OTaMU TaKUX BiTOMUX
maremarukis: E.C. bemnincekoro, P. [leBopa, B. 3ikens, [I. 3yHra, P.C. Icmarinosa, T. Krona, C.b. Kamuna, B.€.
Martoposa, A.C. PomaHioka, A.C. Cepgioka, O.I. Crenanug, B.M. TeminsikoBa, X. Tpibesns, T. Yabpixa, Wang Heping,
Sun Yongsheng. 3okpema, 3a paxyHOK MoguQikallii Ta BIOCKOHAJIEHHS] METO/IiB AUCKPETU3allii Ta NeKOMIIO3ULli,
BIepuIe OyJI0 OEP>KaHO HM3KY HOBUX BKJIMBUX HAyKOBUX pe3yJbTaTiB: 1) [l1s nepioguynux GyHKLiN 3 KIACIB
Hikosbcbkoro-becoBa 3 [OMiHYI04OI0 MillIaHOIO [IaJIKiCTIO, d>2, y MeTpulli IPOCTOPY KBasiHenepepBHUX PYHKLIN
3HANIEHO TOYHi 3a MOPSAIKOM OLIiHKM M-BHUMipHUX KOJIMOTOPOBCHKUX MONEPEYHUKIB Ta eHTPOMIINHUX Yuce. 2)
OpeprKaHO TOYHI 32 MOPSAKOM OILIiHKM HalKpaluX OPTOTOHAJIbHUX TPUTOHOMETPUYHUX HaOIMKEHD,
OPTOIOINEPEYHHUKIB i 6JIM3bKUX IO HUX alIPOKCUMALIITHMX XapaKTepUCTHUK KiaciB Hikosmbcbkoro-becosa
nepiognyHUX PyHKLIN ofHiel Ta 6araTbox 3MiHHUX 3 JOMIHYIOUOIO MillIaHOO IMIAJKICTIO ¥ mifgnpocTopax Jlebera
B1,1(Td) ta Be,|(Td). Y nesaxux Bunagkax JOCIiIKeHO OBEAIHKY Bi[IOBiIHUX alpOKCUMALiiHMUX XapaKTepPUCTUK
kiacis Co6oseBa. 3) 1151 PyHKLUii 3 KJIaciB i3 JOMiHYI0Y0I0 MilIaHOIO TIOXiIHOIO, 110 BU3HA4YeHi B R™d, Ta ixHix
y3arajbHeHb, OJlep>KaHO TOYHI 3a [TOPSIKOM OLIIHKYM HAGDKEHHs Y IpocTopi Jlebera 3a JOTIOMOToo Linnx QyHKILiNA
€KCITIOHEHIiaJIbHOTO TUITY 3 HOCiSIMU iXHbOro nepetBopeHHst Oyp'e y cxigyacToMy rinepooaiYyHOMY XPeCTi, a TaKOX
Uinumu QyHKLiSIMU CIIELiaJIbHOTO BUIJISILY Ta [I0OKA3aHO, 10 iCHYIOTb CUTYallii, KOJIM Lii OLIIHKY € KpalluMU Bif
BiATIOBiTHMX OI[iHOK HAGIVKEHHS 32 LOTIOMOTOIO KX (PYHKLIN €eKCIIOHEHI[iaIbHOTO TUITY 3 HOCISIMU IXHBOTO

nepetrsopeHHs Oyp’e y cxijuacToMy rinepOoivHOMY 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.I.



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 Be,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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