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Pedepar:

1. lucepraniiina po6oTa MpucBsYeHa KJIaCUYHUM 3asiayaM Teopii HabyKeHb, 30KpemMa TOYHUM HePiBHOCTIM 151
noxigHux tuny Jlanpay-Kosmoroposa, 3agadi CTeukiHa Ipo HabJIMKEHHS HEOOMEKEHUX ONIePaTOPiB 0OMEKEHMMU,
3a7a4i 3HaXOPKEHHS MOZYJIl HENIEPEPBHOCTI ONIEPATOPiB, a TAKOXK 3a/layaM ONTHMAJIbHOTO BiTHOBJIEHHS
ornepaTopis i pyHKLiIOHAIB 32 TOYHOIO i HETOYHOO iHdOpMallielo, 30KpemMa 3aiayaM IIPo HarKpalli KybaTypHi
dopmynu. Ilepmnii po3fin NPUCBSIYEHO JOCIIKEHHIO eKCTPEeMaIbHUX 337124 Teopil HabIMKeHb Y IIPOCTOpPax
dyHKUiN, Ki HabyBalOTh 3HaY€HHS Y L-IpoCcTOpax, TOOTO Y HAMIBIIHIMHMX METPUYHUX TPOCTOPaX 3 JOLATKOBUMU
aKkciomamu, 10 MOB'SI3yI0Th METPHUKY 3 anrebpaiuHuMu onepaunismu. Takuil migxifg 403B0JIsS€ BKIIOYUTH IO PO3IIISAY
pi3Hi Knacu QyHKIiH, 30Kpema Kjiacu 6arato- i He4iTKO-3HauYHUX (PYHKLIIM, a TAaKOX Kylacy (PYHKLIHN 31 3HAYEHHSIMU Y
6aHaxOBUX NIPOCTOPAX, 30KpeMa KJIacu BUIIQIKOBUX IIPOLECiB. MU OTpMMyeMO y3arajbHeHHs jemn KopHeituyka-
CreukiHa 1151 GyHKUIN 31 3Ha4eHHSIMHU y L-TIpocTopax. Mu IOBOAMMO TOYHI HEPIBHOCTI TUITy OCTPOBCBHKOTO i

PO3B's13yeMO 33/1a4i ONTHMaJIbHOTO BiIHOBJIEHHS OllepaTopiB Ta QyHKIiOHAJIB Ha Pi3HUX KJ1acax PyHKIIN 3i



3HaYeHHsIMU Y L-nipocTopax. [Ipyruil po3fin npuCcBsYeHO eKCTpeMaIbHUM 33/1a4aM JJ1s1 OIIEPaTOPiB, 110 3a7aHi Ha
kiacax Cob6osnesa QyHKIi 6araTbox 3MiHHUX. Ha 11X Kacax QyHKIINH MU pO3B'sI3yeMO 3374y HalKpaujoro
HaOJIMKEHHS], B3araji KaKydu, HeOOMEXXEHOTO IillepCUHTIYJISIPHOrO iHTerpajbHOro oneparopa D 3a 011oMOrow
00MEXeHMX. MU TaKOX JOBOIMMO TOYHI aJUTUBHI HEPIBHOCTI TUNy JlaHAay, 10 OLiHIOIOTh PiIBHOMIDHY HOpMY
¢dyukuii Df yepes piBHOMipHY HOpMy (yHKUi f i iHTerpanbHy HOpMY rpagienTa @yHkuii f. Kpim Toro, Mu 3Haxogumo
MOZyJb HellepepBHOCTI orneparopa D i po3B's3yeMo 3a7jady ONTHMaJbHOIO BilHOBJIEHHS LIbOTO ollepaTopa 3a
HETOYHO 33J]JaHMMU apryMeHTaMu onepaTopa. Mu po3B'sa3yemMo 3a71a4y ONTUMaJIbHOTO BiIHOBJIEHHS iHTerpasa 3
OJVHMYHOIO Ta 3 HEOJUHUYHOIO BaroBOIO (PYHKIIi€I0 Ha Pi3HUX 00J1aCTAX BU3HAYEHHS QyHKUIN. TpeTiil po3min
[IPUCBSIYE€HO HEPIBHOCTSIM, L0 OLiHIOIOTH BiiXUJIeHHS 3HaueHHs QyHKIl B mesKifl TouLi Bif cepeHbOro 3HaUeHHS
1iei pyHKLii, BAKOPUCTOBYIOUM Pi3Hi XapaKTepPUCTUKU PYHKIiI (TaKi HEPIBHOCT] 4aCTO HAa3UBAIOTh HEPIBHOCTSIMU
tuny OCTPOBCHKOr0) Ta AESIKUM iX 3aCTOCYBaHHSIM. HEpiBHOCTI TaKOro TUIy MOXYTb O6YTH BUKOPUCTAHI 118
PO3B'sI3aHHS iHIINX eKCTPeMaJIbHUX 337124 Teopii HabJIMXeHb, 30KpeMa, 17151 GYHKIiM Masioi IJ1aIKOCTi BOHM MOXKYThb
OyTU 3aCTOCOBaHI ITpM PO3B'sI3aHHI 33124 ONTUMAaJILHOTO BiJHOBJIEHHS i [IpY JOBEIeHH] HepiBHOCTe! TuIly JlaHgay-
Konmoroposa. s GyHKIIiN 6araTbox 3MiHHUX MU [TPOIIOHYEMO HOBE O3HAU€HHS MOHSTTS PYHKIIii 0O6OMeskeHO1
Bapiauii i OBOAUMO TOYHI HEPIBHOCTI TUIY OCTPOBCHKOTO. [J1s1 KJIaCy BUNIAIKOBUX IIPOLECIB, 110 334,A€ThCS
Ma>KOPaHTOI0 MOJYJIsl HETIEPEPBHOCTI, MU JOBOAVUMO TOUYHY HEPIBHICTb TUITy OCTPOBCBHKOTO, SIKA OL[iHIOE
BiIXWJIEHHS iHTerpaja BUIIaJKOBOTO MPOLECY Bif 3HAaYEHHS [IPOLIeCy y BUMIAJKOBUI MOMEHT 4acy. 3aCTOCOBYIOUU
110 HEPiBHICTb, MU PO3B'SI3yEMO 3a7jauy ONTMMAJIbHOTO BiJHOBJIEHHS iHTerpajla Bifi BUIIaIKOBOTO [IPOLIECY LIbOTO
KJIaCy, 3HaI04M 3HAYEHH MPOLIECY Y N BUNIAAKOBMX MOMEHTIB Yacy. UeTBepTUil po3zijl IPUCBAYEHO HEPIBHOCTAM
171 noxigHux tTuny Jlanpay-Kosmoroposa i Tuny Hazg, a Takok NoB'g3aHuM 3afa4am. OTpUMaHO TOYHI HEPIBHOCTI
tuny Haps, sKi oLiHIOI0Th PiBHOMiIpHY HOpMY QyHKI{i 3 mpocTopy CobosieBa uepe3 L_p-HopMmy ii rpazienTa, i gesaxy
ii HanmiBHOPMy, SIKa BU3HAYAETHCS HA IPOCTOPI JIOKAIBHO iHTETPOBHUX Y BiIKDUTOMY KOHYCi QYHKLiN. Mu
3HAXOAMMO MOJyJIb HEIIEPEPBHOCTI ollepaTopa KpaTHOro nudepeHLiloBaHHs Ha Kilacax QPyHKLiN BU3HAYEHUX Ha
1iB Oci, 5Ki 33/1a10TbCs1 (HEKOHCTAaHTHUMM) MO)KOPaHTaMU caMUX (PYHKLIH i iX cTapmmx NoxinHux. Mu 10BOAMMO
aHaJIoT TeOPEMH IIPO BYXKIiB, SIKUI rapaHTye iCHyBaHHSI aHAJIOTIB ilealbHUX CIUIAiHIB 3 MAKCMMaIbHO MOKJIMBOIO
KUJIBKICTIO TOYOK ocumiIanii. i crijlaiHy BUCTYNAIOTh EKCTPEMAJIbHMMU B 33734l [P0 MOZYJIb HETNIEPEPBHOCTI
orneparopa JudepeHLiloBaHHS.

2. 2. The dissertation is devoted to classical problems of Approximation Theory, in particular to sharp Landau-
Kolmogorov type inequalities, to the Stechkin problem about approximation of unbounded operators by bounded
ones, to the problem to find the modulus of continuity of operators, as well as to problems of optimal recovery of
operators and functionals given exact or inexact information, in particular to problems of optimization of cubature
formulae. Chapter 1is devoted to a study of extremal problems in spaces of functions with values in L-spaces i.e.,
in semilinear metric spaces with additional axioms that connect the metric with the algebraic operations. Such
approach allows to include into consideration various classes of functions, in particular classes of multi-valued and
fuzzy-valued functions, as well as classes of functions with values in normed spaces, including classes of random
processes. We obtain a generalization of the Korneichuk-Stechkin lemma for functions with values in L-spaces. We
prove sharp Ostrowski-type inequalities and solve problems of optimal recovery of operators and functionals on
various classes of L-space valued functions. Chapter 2 is devoted to extremal problems for operators that act on
the Sobolev classes of multivariate functions. For these classes of functions we consider the problem of the best
approximation of the hypersingular integral operator D using bounded operators. We also prove sharp Landau-
type inequalities in the additive form that estimate the uniform norm of Df via the uniform norm of the function f
and an integral norm of its gradient. We also compute the modulus of continuity of the operator D and solve the
problem of optimal recovery of this operator given the values of its arguments known with an error. We solve the
problem of optimal recovery of the integral with unit and non-unit weight on different domains of definitions of
the functions. Chapter 3 is devoted to inequalities that estimate the deviation between the value of a function at
some point and the mean value of the function, via some characteristics of the function. Such inequalities are often
called Ostrowski type inequalities. Inequalities of this kind can be applied to solutions of other extremal problems
of Approximation Theory, in particular for classes of functions of low smoothness they can be applied to problems



of optimal recovery and to prove Landau--Kolmogorov type inequalities. For multivariate functions we propose a
new definition of the notion of bounded variation and prove sharp Ostrowski-type inequalities. For a class of
random processes that is determined by a majorant of modulus of continuity of the processes, we prove a sharp
Ostrowski type inequality that estimates the deviation between the integral of the process and the value of the
process at a random. Using this inequality, we solve a problem of optimal recovery of the integral of the random
process, given the values of the process at n random moments of time. Chapter 4 is devoted to the inequalities for
derivatives of Landau-Kolmogorov-type, of Nagy type, and related extremal problems. We obtain sharp Nagy type
inequalities that estimate the uniform norm of a function from a Sobolev space using the L_p-norm of its gradient
and some seminorm that is defined on the space of locally integrable on an open cone functions. We find the
modulus of continuity of a higher order differentiation operator on the classes of functions defined on a half-line
that are determined by (non-constant) majorants of the functions and their higher derivatives. We prove a snake
theorem that guarantees existence of perfect spline analogues that oscillate maximally. These splines are extremal
in the problem to find the modulus of continuity of the differentiation operator.
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