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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TeopeTuuHi Ta NpUKJIaHi ACIIEKTU BiJHOBJIEHHS ONlEPAaTOpPiB Ta oNTUMi3alii HabIVKeHHs QYHKLIN

Ha3sBa po6oTH aHIJIilICbKOIO:

Theoretical and applied aspects of operator recovery and optimization of approximation of functions

PedepaT ykpaiHCbKOIO:

Mera: CTBOpEHHSI HOBUX METO[IiB ONTAMIi3allii Haba>KeHHs! (PYHKIIiN Ta BiIHOBJIEHHS ONEPaTOPiB 3a HEMIOBHOIO Ta
HETOYHOIO iH(popMallielo; po3poOKa 3a JOIIOMOTrOI0 CTBOPEHUX METOIiB TEXHOJIOTI CTUCKY, epefadi Ta
Bi[IHOBJIEHHS MIOIIKO/KEHNX 300pa’ke€Hb, ONTUMAJIbHUX OOUMCIIIOBA/IbHUX aJTOPUTMIB Ta iX 3aCTOCYBaHHS I1pU
006po01i CyIIyTHUKOBUX JAHMX 3 MOHITOPUHTY 3€MHOI IIOBEPXHi. 3aIIpOIIOHOBAHO 3arajlbHy CXEMY PO3B’s1I3aHHS
IesIKUX 3a71a4 HaGIVDKeHHS Y LOCTAaTHhO 3arajibHill IOCTaHOBLi. MU iTI0CTPyEMO 3aCTOCYBaHHS 3aIIPOIIOHOBAHOTO
niAxoy HU3KOIO IIPUKIIALIiB, 30KpeMa MU I10Ka3yeMO, 110 6araTo pe3ysbTaTiB y 006J1acTi HEpiBHOCTEN TUITY
OCTPOBCBHKOTO MOXKYTb OYTH OTPHMMaHi CTaHIAPTHUMU MipKyBaHHSIMU. PO3p06siIeHO aCUMIITOTUYHO ONTUMAJIbHI
METOJIY BiJHOBJIEHHS OIlepPaTOpa iHTErpyBaHHsI 110 3HaYeHHSIM (QYHKILIi y CKiH4€HHil KiJIbKOCTi TOYOK Ha KJlacax
(dyHKILi 6araTbOx 3MiHHUX, 110 33/JaHi HA OOMEJKEHi 3ip4acTiil MHOXKMHI, i sIKi MaloTb 0OMeXeHy Lp-HopMmy ix
rpagzieHTa. 3oKkpemMa, MU y3araJbHIOEMO aHaJIOTiUHi pe3ysbTaTy AJ1s1 QYHKIIii, 3aJaHUX Ha ONYKIMX MHOXKUHAX.
BcraHoBneHo, o 3agavya bosiHoBa — HalijboHOBa Ha CO60JIEBChKUX KJlacaxX 3 0OMEXEHHSIMU Ha JIOKaIbHi HOpMU
€KBiBaJIeHTHA ITPOGJIeMi IIPO TOUHY KOHCTAHTY B HEPIBHOCTI KOJIMOTOPOBCBKOT'O TUITY 3 JIOKQJIbHUMU HOPMaMMU. SIK
HaCJIiIOK OTpUMaHi HepiBHOCTI TuIy KosiMoropoBa, TOYHi Ha KOHycax, 1[0 IOPOKEHI JaHUMHU CODOIEBCHKUMU
KJlacaMu. 3anIPOITIOHOBAHO HOBY MOJIEJIb JIJIS1 BiJJHOBJIEHHS CYITyTHUKOBUX 6araTOCMYyrOBUX 300pakeHb Y BUIJIS/I
3apaui L1-kepyBaHHS 17151 KBa3iliHIMHOTO NapaboJliYHOro PiBHSIHHS 3 HEJIOKAJIBHUM p[Uu]-J1anaciaHom. 3 MeTo0
3aCTOCYBaHHS B CYIyTHUKOBOMY 30HIyBaHHBI CilIbCbKOTOCIOJAPChKUX TEPUTOPIil, pO3pO6JIEHO HOBUI MifXif, 7O
IIeKOMII03MLIii o6J1acTeil Ha OCHOBI aHI30TPOIHOI Bepcii MOJiesli akTUBHOTO KOHTYpY YaHa - Bese. 3anponoHoBaHO
HOBY IIOCTQHOBKY Liiei 3a71a4i y 3MiHHUX npocTtopax Co60J1eBa, IPOBELIEHO CTPOre MaTeMaTUYHe OOIPYHTYBaHHS
3aIPOIIOHOBAHOI ONTUMI3aLiifHOI 3a7ja4i, BCTAHOBJIEHO JOCTATHI YMOBH ii pO3B’A3HOCTI Ta OTPUMAHO BiAMOBifHi

YMOBU OINTUMAJIbHOCTI.

Pedepar aHr1ilicbKOIO:

Purpose: to create a scheme for solving some problems in a general formulation. The paper proposes a general
scheme for solving some approximation problems in a rather general formulation. The application of the proposed
approach is illustrated by a number of examples, in particular, it is shown that many results in the field of
Ostrowski type inequalities can be obtained by using standard reasoning. We develop asymptotically optimal
methods for recovering the integration operator from function values at a finite number of points on classes of
functions of many variables defined on a bounded star set and having bounded Lp-norm of the gradient. In
particular, we generalise similar results for functions defined on convex sets. It is shown that the Boyanov-
Naydenov problem on Sobolev classes with restrictions on local norms is equivalent to the problem of the exact
constant in a Kolmogorov-type inequality with local norms. As a consequence, we obtain Kolmogorov type
inequalities that are exact on cones generated by these Sobolev classes. A new model for satellite multiband image
restoration is proposed in the form of an L1-control problem for a quasilinear parabolic equation with a nonlocal
p[u]-Laplacian. For the purpose of application in satellite sensing of agricultural areas, a new approach to the
region decomposition based on the anisotropic version of the Chan-Weese active contour model is developed. A
new formulation of this problem in variable Sobolev spaces is proposed, a rigorous mathematical justification of
the proposed optimisation problem is carried out, sufficient conditions for its solvability are established, and the
corresponding optimality conditions are obtained.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeTos010Tisl O[iep)KaHHS TOYHNX | ACUMITOTUYHO TOYHMX OLHOK HANKPAIMX
HaGJIMKEHD OTEPATOPIB JIHIMHUMU OGMEKEHUMU, 3HAXOIPKEHHS BEJIMYUH ACUMIITOTUYHO ONITUMAJIBHOTO

BiJHOBJIEHHS 1 T0OY10BY ONITUMAJIbHUX AJITOPUTMIB

Hassa HTII aHr1ificbKO¥0: Methodology for obtaining exact and asymptotically accurate estimates of the
best approximations of operators by linear bonded ones, finding the values of the asymptotically optimal recovery
and constructing optimal algorithms

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'anyss 3acTocyBaHHs: HaykoBi nocyifkeHHs Ta po3po6ku. Ocaita
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: 3anpononoBaHo 3arajibHy cxeMy pO3B'SI3aHHS [€SIKUX 33/1a4 HAGJIMKEHHS Y IOCTATHbO 3arasibHiit
IIOCTaHOBLi. PO3p06sieHO aCUMIITOTUYHO ONTHUMAaJIbHI METOIU BiTHOBJIEHHS OIlepaTopa iHTerpyBaHHS 10
3HAUYEHHSIM (PYHKIi y CKiHYEHHIM KiJIbKOCTi TOUOK Ha Kjacax QyHKIIi} 6araTbox 3MiHHUX, 110 33[laHi Ha OOMEXeHIN
3ipyacTiii MHOXXUHI, i sIKi MalOTb 0OMe>xeHy Lp-HOpMy ix rpagiienTta. BcTaHOBIIEHO, IO 3a7a4a

BosiHoBa - HaiilbOHOBA Ha COO0IEBCHKUX KJIACAX 3 0OMEXEHHSIMHU Ha JIOKa/IbHI HOPMU €KBiBaJIEeHTHA NIPO6JIEMi I1po
TOYHY KOHCTAHTY B HEPIBHOCTI KOJIMOTOPOBCBKOI'O THUITY 3 JIOKAJIbHUMU HOPMaMH. SIK HaCJliJOK OTPMMaHi
HepiBHOCTI TuIy KoJIMOroposa, TOUHi Ha KOHycax, 0 NOPOPKEH] JaHUMU COO0JIEBCbKMMU KJlacaMU. BCTaHOBJIEHO
TaKOX, 10 337a4a bosiHoBa — HaliibOHOBA [1J151 TPUTOHOMETPUYHUX MTOJIHOMIB Ta CIJIAHIB 3 0OMEXXeHHSIMU Ha
JIOKaJIbHi HOpMU, €KBiBaJIEHTHA 3a/1a4i [P0 TOYHY KOHCTAHTY Yy BiATIOBiHI/l HEPIBHOCTi GEpHIITENHHIBCLKOIO TUILY.
Sk Hac/iIoOK OTpMMaHi TOYHi HEPIBHOCTI TUITy bepHIITeHa AJ1s IIOJIHOMIB Ta cIulaiiHiB. OTpUMaHO y3araJbHEHHS
HepiBHOCTel XepmaHzepa i babeHKo Ha Kjlacyu HenepioguyHux QyHKIiH, B IKUX PiBHOMIpHI HOpMU QYHKIIN
3aMiH€eHi JIoKasbHOMU Lp-HOpMamy, p > 0. [JoBe1eHO HEPIBHOCTI TaKOTO X TUILY, IO BPaxOBYIOTh YACJIO 3MiH 3HAKy
NOXiJHUX. 3aTIPONTOHOBAHO HOBY MOJIEJIb [IJIS BiTHOBJIEHHS CYITyTHUKOBUX 6araTOCMYyroBUX 300pakeHb Y BUTJISAI
3apaui L1-kepyBaHHS 17151 KBa3iliHIAHOTO NapaboJliYHOro PiBHSIHHS 3 HEJIOKa/IbHUM p[u]-samniacianom. Po3pobaeHo
HOBUH MifXiJ 10 AeKoMIIo3ulLlii o6acTell Ha OCHOBI aHI30TPOIHOI Bepcii Mozesii akTuBHOro KOHTypy YaHa — Bese.
3anpornoHOBaHO HOBY IIOCTAHOBKY Lii€i 3a5avi y 3MiHHUX ITpocTopax Co60s1€Ba, IPOBELIEHO CTPOre MaTeMaTUyHe
OOIpPYHTYBaHHSI 3alIpOIIOHOBAHOI ONTUMI3aLifiHOI 3aa4i, BCTAHOBJIEHO OCTATHI YMOBH ii PO3B’SI3HOCTI Ta OTPUMAHO

BiZI[TOBiiHi YMOBM OIITUMAJIbHOCTI.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Tlinsumenns HaykoBoro pefTuHry Ta HAyKOBOTO

MOTEeHIiany YKpaiHu
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy:
3aKkiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcrieKTHBHI PUHKH: Vkpaina, Kpainu €C, CLIA
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