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Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA KJIACUYHMM 3a/la4yaM Teopii HabJIMKeHb, 30KpeMa TOYHUM HEPIBHOCTSIM J1s1
noximHux tumny Jlanpay-Kosmoroposa, 3amadi Cteukina Ipo HabIMKeHHSI HEOOMEeKeHNX OIepaToOPiB 0OMEKeHNMH,
3a7a4i 3HaXO)KEHHS MOZYJII HEIIEPEPBHOCTI OIIEPATOPiB, a TAKOXK 33/1a4aM ONTHMAJIbHOTO BiZJHOBJIEHHS
onepaTopis i pyHKLIOHAIB 32 TOYHOIO i HETOYHOIO iH(OpMallielo, 30KpeMa 3aiadaM IIPo HaWKpalli KybaTypHi
dbopmynu. Ilepmnii po3fin NpUCBSIYEHO JOCTIIKEHHIO eKCTPeMaIbHIX 3a71a4 Teopii HabnKeHb y IPOCTOpax
dyHKILIH, sKi HabyBaIOTbh 3HAUE€HHS Y L-1IpocTopax, TOOTO y HaMiBJIiHIHHUX METPUYHUX [IPOCTOPAX 3 JOAATKOBUMU
akciomamy, 110 MOB'SI3yI0Th METPUKY 3 anrebpaiyHuMu onepauigsmu. Takuil nigxiz, 103B0JIsI€ BKIIOYUTY IO PO3IJISIAY

pi3Hi Ky1acu QyHKIH, 30Kpema Kjlacu 6arato- i HE4iTKO-3HauYHUX (PYHKIIHN, a TAaKOX KJIACH (PYHKLIN 3i 3HAYEHHIMU y



6aHaxOBUX MPOCTOPAX, 30KpeMa KJIacu BUIIAAKOBUX IIPOLEeCiB. Mu oTpuMyeMoO y3arasbHeHHs jemu KopHeituyka-
Creukina g5 QyHKILiN 31 3HaueHHsIMU Y L-TpocTopax. Mu 1OBOAMMO TOUHI HEepPiBHOCTI Ty OCTPOBCHKOTO i
PO3B's13yeMO 33/1aui ONTMMaJIbHOTO BiIHOBJIEHHS! OllepaTopiB Ta PyHKIiOHAJIB Ha Pi3HUX KJ1acax PYyHKIH 3i
3HaYeHHsIMU Y L-nipocTopax. JIpyruil po3fin npucBsYeHO eKCTpeMaIbHUM 33/1a4aM JJIsl OIIepaTopiB, 110 3a7aHi Ha
ksacax Cob6oseBa PpyHKILi 6aratbox 3MiHHUX. Ha 1yx Kj1acax QyHKLi MU PO3B'SI3yeMO 3a7ja4y HalKpaljoro
HaOJIMKEHHS], B3araji KaKy4u, HeOOMeXXEeHOTO TillepCUHIYJISIPHOrO iHTerpajbHOro oneparopa D 3a 1011oMoroo
00MEXEeHMX. MU TaKOX JOBOJMMO TOYHI aJUTHUBHI HEPiBHOCTI TUNy JlaHzay, 110 OLiHIOIOTh PiBHOMIDHY HOpMY
¢yukuii Df yepes piBHOMipHY HOpmMy (yHKUi f i iHTerpanbHy HOpMy rpagienTa ¢yHkuii f. Kpim Toro, Mu 3Haxogumo
MOJYJIb HellepepBHOCTI orieparopa D i po3B'sa3yeMo 3a1a4y ONTUMAaIbHOIO BiTHOBJIEHHS IbOTO OIlepaTopa 3a
HETOYHO 33JJaHMU apryMeHTaMU oriepaTtopa. Mu po3B'si3yeMO 3a7ja4y ONTUMaJIBHOTO BilHOBJIEHHS iHTerpasa 3
OJIMHUYHOIO Ta 3 HEOJMHUYHOIO BaroBOIO (PYHKIli€l0 Ha Pi3HUX 06J1aCTsIX BU3HauYeHHs QyHKLiNA. TpeTiit po3zin
IIPUCBSIYE€HO HEPIBHOCTSIM, 1O OLHIOIOTH BiiXMJeHHS 3Ha4eHHs QyHKI{l B mesKiil To4L Bif cepeHbOro 3HAaYeHHS
iei pyHKUii, BAKOPUCTOBYIOUM Pi3Hi XapaKTepUCTUKU QYHKIIiI (TaKi HEPIBHOCT] 4aCTO HAa3UBAIOTh HEPIBHOCTSIMU
tuny OCTPOBCHKOr0) Ta AEsIKMM ix 3aCTOCyBaHHSIM. HEpiBHOCTI TaKOro TUIy MOXYTb 6YTH BUKOPUCTAHI 115
PO3B'sI3aHHS IHIINX €KCTPEMAJIBHUX 33/1a4 TeOpii HabJIM>KEeHb, 30KpeMa, 1151 QyHKILiM Masloi I1aIKOCTi BOHM MOXYThb
OyTy 3aCTOCOBAHI ITPM PO3B'sI3aHHI 33424 ONTUMAJILHOTO BiTHOBJIEHHS 1 [IpU JOBeIeHH] HepiBHOCTe! TuIly JlaHzay-
Kosmoropoga. [l71s1 pyHKLi 6araTbox 3MiHHMX MU IIPOIIOHYEMO HOBE O3HAYE€HHS IIOHATTS (PYHKLi 0OMeXXeHO]
Bapiauii i OBOAVMO TOYHI HEPIBHOCTI TUIY OCTPOBCHLKOTO. [lJ1s Kjlacy BUIIaJKOBUX IIPOLECIB, 1110 3a1a€ThCH
Ma’KOPaHTOIO MOJYJIsl HEIIEPEPBHOCTI, MU JOBOAMMO TOYHY HEPIBHICTb TUITy OCTPOBCHKOTIO, SIKA OLiHIOE
BiIXWJIEHHS iHTerpaja BUIIaJKOBOTO IPOLIECY Bifl 3HaY€HHS [IPOLiecy y BUMIaKOBUII MOMEHT Yacy. 3aCTOCOBYIOUU
1110 HEPIiBHICTb, MU PO3B'SI3yEMO 3a7jauy ONTMMAJIbHOIO BiJHOBJIEHHS iHTerpajla Bifi BUIIaIKOBOTO IIPOLIECY LIbOTO
KJIacy, 3Hal0YM 3HAYEHHS MIPOLeCy Y N BUMAIKOBUX MOMEHTIB yacy. YeTBepTUil po31ijl IPUCBIYEHO HEPIBHOCTSIM
171 noxigHux Tuny JlaHpay-Kosmoroposa i Tuny Hazg, a Takok NoB'g3aHuM 3aa4amM. OTpUMAaHO TOYHI HEPIBHOCTI
tuny Haps, sKi oLiHI0I0Th piBHOMiIpHY HOpMY QYHKII 3 mpocTopy CobosieBa uepe3 L_p-HopMmy ii rpazienTa, i esaxy
ii HaniBHOPMy, SIKa BU3HAYAETHCS HA IPOCTOPI JIOKAJILHO IHTETPOBHUX Y BiIKDUTOMY KOHYCI QYHKLi. Mu
3HAXOAMMO MOJyJIb HEIIEPEPBHOCTI ollepaTopa KpaTHoro nudepeHLiloBaHHs Ha Kiiacax (PyHKLil BU3HAYEHUX Ha
niB oci, 5Ki 331a10TbCs1 (HEKOHCTAaHTHUMM) Ma)KOPaHTaMU caMUx (PYHKLIH i iX cTapmmx noxinHux. Mu 10BoAUMO
aHaJIoT TeOPEMH IIPO BYXKIiB, SIKMI rapaHTye iCHyBaHHSI aHAJIOTIB ilealbHUX CIIaiiHIB 3 MAKCMMaIbHO MOKJIMBOIO
KUIBKICTIO TOYOK ocuumsisiuii. i CriylaiiHy BUCTYIIAI0Th EKCTPEMAJIBHUMU B 337a4i [IPO MOJYJIb HEIIEPEPBHOCTI
oneparopa gudepeHLiloBaHHS.

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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