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1. Inceprarnist NpUCBAY€HA AOCIIIPKEHHIO Ta PO3B'SI3aHHIO OIIEPATOPHUX iHTEPIIOJSLINHNX 3a4a4 TUILy JlarpaHxa,
Epwmira, Epmita-Bipkxoda, ofiep>kaHHIO OLiHOK TOYHOCTI iHTepHoJIILiiHUX GOPMYJT Y BUTIAZIKy 30yPEHOI BUXiIHO]
indopmarii npo onepatop, 110 aTPOKCUMYEMO, Ta JOCIIIKEHHIO 36KHOCTI iHTEepIIOJALIHHNX [IPOLIECiB y
rinb6€pTOBOMY IIPOCTOPIi 3 MipOI0, PO3B'SI3aHHIO iHTEPIOJILIMHUX 337,24 B YMOBaX HEJJOBU3HAUEHOCTI B
CKiIHUEHHOBUMIPHOMY €BKJIIJOBOMY ITPOCTOPI, 3HAXOIKEHHIO YMOB iCHYBaHHS €IMHOTO PO3B'43Ky Ta iHBapiaHTHOI
PO3B'I3yBaHOCTI 3a7ayi iHTepnoJsLji. Jlucepranis CkianaeTecs 3i BCTYIy, II'ITU PO3/iJiB, CIUCKY BUKOPUCTAHUX
IKepeJl Ta JOAATKIB. Y MepLIOMY PO3[ijli pO3IJISHYTO [IOCTAHOBKU 3314 iHTEPIIOJIALi OllepaTopiB Ta IPOBELEHO
aHasli3 JiTepaTypHUX IKEPEJ 38 TEMOIO TUCEPTALiMHUX JOCIiIKEHD. Y PYrOMY PO3Zii 41 iHTepIOJIALiiHOI
3apadi Jlarpanxka B abCTPaKTHOMY TiIbOEPTOBOMY ITPOCTOPI IIOKA3aHO, LI0 B 3arajlbHOMY BUIAJIKY BiICyTHS

30DKHICTb iHTEPIOJISILIIHOTO MTPOLIeCy A0 MOJIHOMIaJIbHOTO OIllepaTopa, ajle JiHiNHUY iHTepIOosLiiHNIA TPOoLIec €



36DKHUM. [loBeieHo, 110 B cernapabesibHOMY Tib0epTOBOMY IPOCTOPI 3 rayCoOBOIO MipoIo ITOXMUOKA iHTeproALii
MO>XKe OyTH 3p006JIeHa SIK 3aBFOJHO MaJIO0 BEJIMUMHOK. Y BUNA/IKY, KOJIM BY3JIM iHTEPNOJILil 06PaHO IEBHUM YMHOM
IOBEJEHO, 110 IHTePNOJIALIMHNI NTpoLec € 301KHUM. Y TiIbOepTOBOMY ITPOCTOPI 3 MipOIo I06Y0BaHO
iHTepnossLiiHi popmysu Jlarpamka AJ1s1 HEJHIMHOTrO OIlepaTopa Ta OKA3aHOo, IO iHTEPIIOJISIHTUA € aCUMIITOTUYHO
iHBapiaHTHMMU IIOZO MOJIHOMIB BiATIOBiHOTO cTeneHs. Lli popmymnu € HabaraTo MPOCTIMMY 32 KOHCTPYKI€0
o6y 10Bu. 3HaNIEHO OLiHKM TOYHOCTI iHTePIOJIALii 10J1iHOMiaZbHOTO Ta 11iJI0r0 OllepaTopiB y BUNALKY 30ypeHOi
BUXiZHOI iH(popMallii Ta OAEP>KaHO KiJIbKICTb iHTEPIOJIALIHUX BYy3J1iB, IEPEBULIEHHS SIKOi HE IIOKpally€e TOYHOCTI
iHTepnossaLiiHux GopmyJl. [IpoBeseHO aHai3 TOYHOCTI 17151 OJIIHOMIaJIbHUX Ta LijIMX (PYHKLiOHAJIB, 110
BU3HaueHi Ha mpoctopax L_2(0,1) Ta W_1"2(0,n) y pasi Hab1KeHOro 0649MCIIeHHSI CKaISIPHUX LOOYTKIB, IO
IIPUCYTHI B iHTEpIOJSALiiHNX popMysiax. 3HaN€eHO YMOBU iHBapiaHTHOI pO3B's13yBaHOCTI iHTEpoJIsLiiiHOl 3amayi
Jlarpamka gJ1s1 pyHKUii 6araTbox 3MiHHUX B YMOBax HeJIOBU3HA4€HOCTI. [Ipy IbOMy MTOKa3aHo, 10 PO3B'SI30K 3a1a4i
€ €eIMHUM Ta Mae MiHiMaJIbHy HOPMY cepef, yCiX iHTepIOJISIHTIB Py (PiKCOBAHMX iIHTEPHOJIALINHUX YMOBaX. Y
JIiHIHHOMY HEeCKiHU€HHOBUMIpPHOMY IIPOCTOPI 3i CKaJIIPHUM JJOOYTKOM Ta B CKIHU€HHOBUMIPHOMY €BKJIiIOBOMY
IIPOCTOPI JOCiI)KeHa TO4HiCcTh popmMysin JlarpaHka Ha IOJIIHOMax BifoBigHOro cremnexs. [lokaszaHo, 110 11
iHTepnossLiiHa Gpopmysia MiCTUTh PyHIAMEHTAbHI ITOJiHOMH JlarpaHxa. Y TpeTboMy PO31ili B JIiHITHOMY
TOIOJIOTIYHOMY ITPOCTOPI [1714 onlepaTopa OfHiel 3MiHHOI 3HalIEHO YMOBU iCHYBaHHSI KOHTUHYaJIbHUX BY3JIiB [1714
IHTEepHOJISALIMHOrO MOJIIHOMY iHTE€rpajsibHOTrO BUIJIALY. HaBeieHo y3arajibHEHHS iHTEPIIONALiNHUX [T0JIiIHOMIB 1715
onepaTopiB 6araTbOx 3MiHHUX B CEHCi BUBHAYEHHS YMOB, 32 SIKUX MA€ MiClle KOHTUHYaJbHICTb BifTIOBiIHOI
MHOXXMHU BY3J1iB. PO3IVISIHYTO NPUKJIaIy TaKMAX iHTEPIIOJSHTIB. Y 4eTBEPTOMY PO3Jiji y riibbepToBOMy TPOCTOPI 3
Mipoo o6y I0BaHO iHTEPIIOJALINHMIL ToiHOM Tuly EpMiTa y BUmanKy, Koy 3a/iaHi 3HaU€HHs oliepaTtopa Ta oro
nepui pudepeHniany I'ato y Bysiax, o o6paHi 1eBHUM YMHOM. JIOBE[I€HO, 110 iHTEPIIOJISIHT Ma€ MiHiMaJIbHY
HOPMY Ha MHOXVHI iHTepIIOJIIHTIB TUIy EpMmiTa 3 pikcoBaHMMU iHTEPNOMSLINHUMA. [I7151 TOJTIiIHOMIaJIbHOTO
oriepaTopa nobyoBaHo iHTeprosaLiiiHi Gpopmysnu Tuny Epmita, Epmita-bipkxoda Ta HaBejeHO iHTepIIOJISIHT
Abens-T'oHYapoBa, SIKi € aCUMIITOTUYHO TOYHMMMU Ha MOJIIHOMAaxX BiATIOBiAHOTO cTeneHs. HasgBHICTb OI[iHOK TOYHOCTI
IO3BOJISIE 3aCTOCOBYBATH TaKi iHTEPIIOJISHTU 17151 HAOJIMKEHHS NTOJIIHOMia/IbHUX, LiNKX Ta AudepeHLiioBaHNX
OIIEpaTOPiB. Y3araJbHEHO TEOPEMY IIPO iHTEPIIOJISIHT MiHIMaJIbHOI HOPMHU Ha BUINAJOK, KOJIM 3aJaHi nudepeHLianm
['aTo 1o neBHOTro NOPSIKY y By3jax iHTepI1oJsLii. PO3risiHyTO NUTaHHS PO TOYHICTh Ta 30DKHICTh
IHTEPHOJISALIAHOrO MPOLECY 4O MOJiHOMIaJILHOTO orepaTopa. Po3rysHyTo iHTeproaniiti 3agadi Epmira B
CKiHY€HHOBHMMIiPHOMY €BKJIiJOBOMY IIPOCTOPIi y BUIAJKYy, KOJIY 33JaHO 3Ha4eHHs (QyHKIi 6araTbox 3MiHHUX Ta
3HaueHH ii gudepenianis ['aTo 1o eporo Ta 4o OPYroro MOpsIKiB BiANOBITHO y By3Jax iHTEPIIOJIALIl B yMOBax
HeoBU3HAa4eHOCTI. [loKa3aHo, 0 3aa4i MalOTh €IMHUN PO3B'S30K MiHIMaJIbHOI HOPMHU Ta OAEPKAHO YMOBU
iHBapiaHTHOI PO3B'A3yBaHOCTI 3a7a4i. Y HOpMOBAaHOMY HECKIHUEHHOBMMIPDHOMY JIiHITHOMY Ta B
CKiHYEHHOBUMIPHOMY €BKJIIJOBOMY IIPOCTOPAX MMOKA3aHO, 10 IHTEPIOJIALIMHUN NT0iHOM EpMiTa MiHiMaibHOI
HOPMU MIiCTUTb PyHIAMEHTaJIbHI I0J1iHOMU. JJoCi)KeHo TOYHICTb iHTepnosuiiinux ¢opmys Epmita Ha
II0JIIHOMaXx BifJIIOBiIHOTO cTemneHs. JloBeieHi TeopeMU NPOoiIOCTPOBaHO NpUKJagamMu. B rinbbeproBomy npocropi 3
MipOIO OBEIEHO TEOPEMY IIPO iHTEPIOJISLIMHUI NOJIiIHOM MiHiManbHOI HOpMHU TUMy EpMita-Bipkxoda. Y n'atomy
PO31iii 3HaEeHO HOBI KpUTEPii CyMiCHOCTI JTiHIMHOI cucTeMu piBHSHD (€KkBiBasieHTHI Teopemi KpoHekepa-Kamnesti)
Ta HepiBHOCTeN (eKBiBasieHTHi TeopeMi C.M.YepHikoBa), 1110 NOB'sI3aHi 3 yMOBaMU iCHYBaHHSI JIiHIHOTO
iHTEpIONALiHOrO NOJIiHOMA B €BKJIIIOBUX IIPOCTOPAX. 3HANLEHO YMOBM iCHYBaHHS PO3B'A3Ky CUCTEM HEJIIHIMHUX

(mosinOMianbHUX) PiBHSAHD. PO3IVISIHYTO NPUKIJIAAX PO3B'SI3aHHS 3a4a4 i3 3aCTOCYBAHHSIM OJIEP>KaHUX PE3YJIbTATIB.

2. The thesis focuses on the solution of Lagrange, Hermite, and Hermite-Birkhoff operator interpolation problems
in Hilbert and finite-dimensional Euclidean spaces, and aims to study the interpolation convergence, obtain the
accuracy estimation of interpolation formulas when initial information is disturbed, and outline the conditions for
the solvability of the interpolation problem in case of under determinacy. The thesis includes an introduction, five
chapters, a list of references, and appendices. The first chapter reveals the statements of operator interpolation
problems and the analysis of the relevant scholarly papers. The second chapter shows that in general, the
interpolation does not converge to the polynomial operator for the Lagrange interpolation problem in the Hilbert
space, however, the linear interpolation is convergent. It is proved that in a separable Hilbert space with a



Gaussian measure, the interpolation error can be made arbitrarily small. The research ascertains that the
interpolation stays convergent when there is a certain choice of interpolation nodes. The paper investigates
Lagrange interpolation formulas for a nonlinear operator in a Hilbert space with a measure and shows that
interpolants asymptotically retain polynomials of the corresponding degree. These formulas are much simpler in
design. The availability of estimation accuracy enables such interpolants to be used for approximating polynomial
and integer operators. The study reveals the interpolation accuracy estimation of polynomial and integer
operators when initial information is disturbed. Also, the number of interpolation nodes is obtained and shown
that its exceeding does not improve the accuracy of interpolation formulas. Similar theorems are proved for
polynomial and integer functionals that are defined on the spaces L_2(0,1) and W_1"2(0,7) when there is an
approximate calculation of scalar products in interpolation formulas. The investigation assumes the conditions for
the invariant solvability of the Lagrange interpolation problem in Euclidean space in case of under-determinacy.
Accordingly, it is stated that the solution is the only one and has the minimum norm among all interpolants. The
study investigates the accuracy of the Lagrange formula on polynomials of the appropriate degree in a linear
infinite-dimensional space with a scalar product and in a finite-dimensional Euclidean space, and it shows that this
interpolation formula contains fundamental Lagrange polynomials. In the third chapter, in linear topological space,
an interpolation Newton-type polynomial of integral form is considered. The chapter proves a theorem concerning
the conditions of continual nodes' existence for the chosen interpolant. The obtained result for operators of many
variables is generalized. The fourth chapter reveals the Hermite interpolation polynomial in Hilbert space with a
measure when the operator values are given and its first Gateaux differentials at nodes are chosen in a certain way.
It is proved that the interpolant has a minimum norm on the set of Hermite interpolants. The theorem on the
minimum norm interpolant is generalized for the case when there are Gateaux differentials up to a certain order in
the interpolation nodes. Furthermore, the chapter considers the issue of interpolation accuracy and convergence
to the polynomial operator. It is shown that Hermite and Hermite-Birkhoff interpolants asymptotically preserve
polynomials of the corresponding degree. These formulas are much simpler in design and the availability of
estimation accuracy enables such interpolants to be used for approximating polynomial, integer, and differentiable
operators. The investigation outlines the Hermite interpolation problems when it is given the value of the function
of many variables and the value of its corresponding first- and second-order Gateaux differentials in the
interpolation nodes. It is also revealed that these problems have a unique minimum norm solution. The study
demonstrates the conditions of invariant solvability and problem solutions in case of under-determinacy. In the
normalized infinite-dimensional linear and finite-dimensional Euclidean spaces, it is shown that the Hermite
interpolation polynomial of minimum norm contains fundamental polynomials. The accuracy of Hermite
interpolation formulas on polynomials of the corresponding degree is studied. The theorem on the Hermite-
Birkhoff interpolant of the minimal norm in a Hilbert space with the measure is proved. The fifth chapter
ascertains the new compatibility criteria of the linear system of equations and inequalities, which are equivalent to
Kronecker-Capelli's and Chernikov's theorems correspondingly, and are related to the conditions of existence of a
linear interpolation polynomial in Euclidean spaces. The conditions for the existence of the nonlinear (polynomial)
equation solution are found. Examples of solving problems using the obtained results are considered.
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