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Pedepar/aHoTanis:

1. Incepranifina po60Ta IpUCBIY€HA BUBYEHHIO KBa3i-MOHOMIiaJIbHUX MHOTOWIEHIB Mifgrpym adiHHOi rpynu
IJIOMIMHU Ta TPOCTOPYy. OG’€KTOM JOCIIIPKEHHS € €KCIIOHEHIiaIbHi TOPOpKyoYi PYHKLii Ta BUBHAYE€H]I HUMU CiM'i
MHOTOWIEHIB, 1110 BUHUKAIOTH NpH Aii niarpyn apiHHMX rpyml NJIOLMHYU Ta IPpoCcTopy. [IpegMeToM OoCliIKeHHs €
YMOBHU 11 3aKOHOMIPHOCTI, 3a KUX €KCIIOHEHIiaIbHi NOPOpKyIoUi QYHKIIii IOPOIKYIOTh KBa3i-MOHOMIiaJbHI CiMT,
30KpeMa ixHill Burssg, gudpepeHLianbHi KpUTepii KBazi-MOHOMIaJIBHOCTI Ta NOPOJKYBaHi PEKYPEHTHI
criBBiHOLIEHHS. MeTOAM HOCTIIKEHHS: METOIM KOMOIHATOPUKY Ta AU(ePEHLiaNbHUX PiBHSIHb B YaCTUHHUX
noxigHux. HaykoBa HOBM3HA OTPUMaHUX PE3YJIbTaTiB: 3alIPOBAIKEHO IIOHATTS CiMel KBa3i-MOHOMIiaIbHUAX
MHOTOWIEHIB BilHOCHO NiArpyn a(piHHMX IPyI NE€PETBOPEHD IVIOMIVHY Ta IIPOCTOPY; OTPMMAHO ONUC Y TEPMiHax
€KCIIOHEHIia/IbHUX TIOPOKYIOUNX (YHKIiN KBa3i-MOHOMIB BiTHOCHO MiArpyn o6epTaHb, MacIITa0yBaHb,

piBHOMIpHMX MacIITabyBaHb, IIapajesibHUX IIepeHeCceHb, PIBHOMIPHUX IIapajleIbHUX [IepeHeCceHb; 100y10BaHO



SIBHUI IPUKJIA]] KBa3i-MOHOMia/bHOI ciM'T MHOTO4IEHIB BiIHOCHO MiArpynu napaseybHuUX epeHeceHb IIOIHY Ta
BCTAHOBJIEHO PEKYPEHTHI CIIiBBiIHOLIEHHS IJ1s Li€ei ciM'T; mocizkeHo yMoBY HOpMastisallii, 3a SIKUxX 30epiraeTbcst
BJIACTUBICTb KBa3i-MOHOMiaJIbHOCTI; JOBeJIeHO, 110 /Bi CiM'i 6i0pTOTOHaNILHUX MHOTOYJIEHIB AMIesis € KBasi-
MOHOMAaMH BiJHOCHO I'PyIM 00€PTaHb IPOCTOPY Ta 3HANIEHO PEKYPEHTHI CMiBBiIHOIEHHS [JIs1 [UX CiMer.
TeopeTnyHe Ta MpakTUYHE 3HAYEHHS! OTPUMAHUX pe3ysbTaTiB. TeopeTuyHe 3HaU€HHS POOOTH IOJISITAE Y
[IOJAJIbIIOMY PO3BUTKY T€OPii KBa3i-MOHOMiaJIbHMX MHOTOYIEHIB Ta ii y3araJbHEHHI Ha IIMPOKUH KJac Mifgrpyn
aQiHHUX TPYI IJIOWMUHY Ta IPOCTOPY: y3arajJlbHEHO KJIACUYHY TEOPil0 MOMEHTHMX iHBApPiaHTIB Ha BUNA0K
IOBinbHUX Niarpyn adinuux rpyn Aff(2) ta Aff(3); BcTaHOBI€HO BAaCTUBOCTI KBa3i-MOHOMIiaJIbHUX CiMell yepe3
aHaJIITUYHI XapaKTePUCTUKY X MOPOIKYIUNX (YHKIIii; pO3MKPEHO TOHITTS KBa3i-MOHOMIa/IbHOCTI Ha
TPUBUMIPHUII BUNAMIOK i JOCIAATH IOT0 3B’5130K i3 rPyIol0 o6epTaHb ??(3); BCTAHOBJIEHTO 3B'5130K MiX KBa3i-
MOHOMIiaJIbHUMU CiM’IMU Ta 6i0PTOTOHAJIbHUMU MHOTOYWIEHAMU AMIesis, MO MOTIMOII0€ B3aEMO3B'SI30K MiX
Teopielo crneniasbHuX QYHKLiNA, KOMOIHATOPUKOIO Ta Teopieto rpyIl. [IpakTUYHe 3HaYeHHS OLEP>KAaHMX PE3YyJIbTaTiB
II0JISITa€ Y MO>KJIUBOCTI iX 3aCTOCYBaHHS JJ1s1 I00YA0BU e(PEeKTUBHUX 1 YMCEJIBHO CTIMKUX aJlTOPUTMiB 06pOOKU

I QHUX, 30KpeMa B 3aJ1la4axX KOMIT'IOTEPHOTO 30pPy Ta MAIMHHOT'O HaBYaHHS. 3allpOIIOHOBAaHI KBa3i-MOHOMIiasbHi
6a3ucy Ta BCTAaHOBJIEH] 1711 HUX PEKYPEHTHI CIiBBiZHOLIEHHS 326€31e49yI0Th MOXKJIUBICTD iHTerparii kBasi-
MOHOMIiaJIbHUX MOMEHTIB Yy Cy4acHi apXiTeKTypu IJIMO0KOro HaB4aHHs. ['any3p BUKOpUCTaHHS. [ucepTaniiina
poboTa Mae TEOPETUYHUI XapaKTep: pe3yJbTaTh MaloTh PYyHIAMEHTAIbHUM TEOPETUYHUIN XapaKTep Ta MOXYThb
OyTy BUKOPHUCTaHI [4J1s1 PO3BUTKY HOBUX MaTEMATUYHUX TEOPil. Ajie BOHM MOXKYTb OyTA KOPUCHUMU NIPU PO3pOOLi
cucTeM po3Ii3HaBaHHS 00pasiB, aHali3y TPMBUMIPHUX 300paXkeHb, & TAKOXK y 3a71a4ax 06POOKY CUTHAIIB,
poboToTexHiku, 6i0iHPOPMaTHKU Ta IHIIMX Trajly3sx, Je CyTTEBY POJib BilirpaioTh iHBapiaHTHI XapaKTepUCTUKHU

00’eKTiB.

2. The dissertation is devoted to the study of quasi-monomial polynomials with respect to subgroups of the affine
groups of the plane and space. The object of the research is exponential generating functions and the polynomial
families defined by them that arise under the action of subgroups of the affine groups of the plane and space. The
subject of the research is the conditions and regularities under which exponential generating functions generate
quasi-monomial families, in particular their form, differential criteria of quasi-monomiality, and the recurrence
relations generated by them. Research methods: methods of combinatorics and partial differential equations.
Scientific novelty of the obtained results: the notion of quasi-monomial polynomial families with respect to
subgroups of the affine transformation groups of the plane and space is introduced; a description in terms of
exponential generating functions of quasi-monomials with respect to the subgroups of rotations, scalings, uniform
scalings, translations, and uniform translations is obtained; an explicit example of a quasi-monomial polynomial
family with respect to the subgroup of translations of the plane is constructed, and recurrence relations for this
family are established; normalization conditions under which the property of quasi-monomiality is preserved are
investigated; it is proved that two families of Appell biorthogonal polynomials are quasi-monomials with respect to
the rotation group of space, and recurrence relations for these families are found. Theoretical and practical
significance of the obtained results. The theoretical significance of the work lies in the further development of the
theory of quasi-monomial polynomials and its extension to a broad class of subgroups of the affine groups of the
plane and space: the classical theory of moment invariants is generalized to the case of arbitrary subgroups of the
affine groups Aff(2) and Aff(3); properties of quasi-monomial families are established through the analytic
characteristics of their generating functions; the notion of quasi-monomiality is extended to the three-
dimensional case and its connection with the rotation group SO(3) is investigated; a connection between quasi-
monomial families and Appell biorthogonal polynomials is established, deepening the relationship among the
theory of special functions, combinatorics, and group theory. The practical significance of the obtained results lies
in the possibility of their application to the construction of efficient and numerically stable data-processing
algorithms, in particular in computer vision and machine learning problems. The proposed quasi-monomial bases
and the established recurrence relations for them provide the possibility of integrating quasi-monomial moments
into modern deep learning architectures. Field of application. The dissertation is of a theoretical nature: the
obtained results are of a fundamental theoretical character and may be used for the development of new



mathematical theories. However, they may also be useful in the development of pattern recognition systems,
three-dimensional image analysis, as well as in signal processing, robotics, bioinformatics, and other fields in
which invariant characteristics of objects play an essential role.
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