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Pedepar:

1. Incepranifiny po60oTy IpUCBSIYE€HO NT06Y0Bi KOMOIHATOPHUX TOTOKHOCTEMN [J1s1 IeSIKUX TUIIIB KIIACUYHUX
MHOTOWIEHiB, 30KpeMa, 3 BUKOPUCTAHHSM $7pa JOKaJIbHO HibIIOTEHTHUX AUdepeHI]iloBaHb KOMIIJIEKCHOI anre6pu
MHOTOYJIEHIB Bif] 6araTb0X 3MiHHUX. Briepiue BBeneHi MOHATTS po gudepeHLioBaHHs Yebuiesa rnepuoro posy,
nudepenuitoBadHs Yebuiiesa npyroro pony i nudepenuioBanss Jlareppa. [ suep J10KaabHO-HiJIbIIOTEHTHUX
IvdepeHLioBaHb Yebulepa Nepiioro pony ta Jlarepa 3HaiieHo aare6prnyHuil Ta KOMOGiHaTOpHUMN onuc. OCKiIbKU
KOKHE Take Ju@epeHLiloBaHHS CIYTYe IKepeoM TOTOXXHOCTE! NS BifITOBITHUX MHOTOYJIEHIB, 3HAlAEeHO Habip
HOBUX GiHOMiaJIbHUX TOTOKHOCTEN [IJ1s1 KJITACUYHUX MHOTOYIeHiB Jlareppa. 3ayava 3HaXOKEHHS Spa JIiHiiTHOTO
JIOKaJIbHO-HiJIbIIOTETHOr O nudepeH1iloBaHHS €KBiBaJleHTHA 33/1a4i 3HaX0PKEHHs anre6pu inapiaHTis rpynu GL_2
, 110 TPU3BOAUTH 10 BUHUKHEHHS JIOKAJIbHO-HIbIOTETHUX AUDEPEHIIiabHUX ONIepaTOpPiB MpU NePeEXoi 10
BignosinHoi 1ii anre6pu Jli sl_2 Ta ii miganre6p. Y Bunanaky nigrpynu UT_2 BinnosigHa anrebpa Jli mie

IvdepeHLioBaHHSIM, sIKe 100pe BUBYEHE i HOCUTb Ha3By 06a3uCHOTO0 nudepeHLioBanns Belitien6exka. OgHuM i3



BA)KJIMBUX KJIACIB KJIACUYHUX MHOTOYIEHIB, SIKi MalOTh IIMPOKE 3aCTOCYBAaHHS B Teopii unces1, KoMGiHaTOpULLi, Teopii
300pa’keHb € MHOTOWIEHU AIIeJis, 3BU4YaiiHa MoXiHa SIKUX CIiBIaiae i3 miero nudepeHiitoBaHHs BenTiieH6exa. 3
iHIIoro 60Ky, MHOro4wieHu Anmness IpeICcTaBisiioTh iHTepecC B KOHTEKCT] creljanbHux QyHKLiNA. Bimomi cimi
MHOTO4IEHIB ANNesis, SKi JOyCKaloTh IPEACTABIEHHS YEPEe3 y3arajJbHEeHy rinepreoMeTpuyHy QyHKIo Ta i
YaCTKOBI BUNAJKU. [3 ifeHTUYHOCTI AudepeHLiloBaHb Anmess Ta BeiiTueHn6eka BUILIMBA€E iCHYBaHHS i30MOpQi3my,
SIKUH € TIepecTaBHU i3 Jieto 000X AudepeHiloBaHb. Y poO0Ti BCTAHOBJIEHO SIBHUI BUTJIAL, i30MOpQizMy MixK
anpamu nudepeHiioBaHHb BeliTuen6eka i Yebuiesa Apyroro poay. ICHyBaHHS anesieBUX CiMeid, sIKi JoIycKaloTh
IIPe/ICTaBJIEHHS Yepe3 y3arajabHeHy rinepreoMeTpruyHy (yHKIIi0, MOCIYTyBajlo MOTUBALLEIO 17151 TOIIYKY HOBOI CiMTi
MHOT'OYJIEHIB i3 TaKOIO BJIACTUBICTIO. 3HANE€HI MHOTOUJIEHU OTPUMAJIM HAa3BY “y3arajlbHEHUX rilepreoMeTpuyHux
MHOTOWIEHIB Amriesisi”, YaCTKOBUMU BUIIaIKAMU LIMX MHOTOYJIEHIB € KJIaCU4YHi MHOTOWIeH! EpMiTa Ta MHOTOUYJIEH!
l'oynpa-Xonmnepa. BcTaHOBIEHO BIACTUBOCTI y3araabHEHUX TilePreoOMeTPUYHNIX MHOTOYIEHIB ATIIEJIs, 30KpEMa,
BUIJISZ, [TIOPOJKYI040b (PYHKILiH, IPEICTAaBIEHHS Y CTAaHIAPTHOMY 6a3nci Ta 3a JOMOMOTOI0 PSy
IudepeHLiaTbHOro onepaTopa. ¥ SKOCTi HOBOTO HayKOBOTO PE3yJIbTaTy OTPMMAaHe PEKYPEHTHE PiBHSIHHS OJIS
y3arajabHEeHUX riepreoMeTpUYHUX MHOTOYJIEHIB Aninesisl, 3HaiiJIeHO pO3B’s130K 00epHeHOi 3ajaui y3araabHeHUX
rinepreoMeTpUYHNX MHOTO4JIEHIB AMIesis, pO3Bs13KU 3a/1a4 3B'SI3HOCTI /17151 y3araJlbHEHUX TilepreoMeTpUuYHuX
MHOTOYJIEeHIB Anresis Ta iHIIKX arejleBUX MHOTO4JIEHiB. binbiicTe GOpPMYJI € peKypeHTHUMHU, OJIHAK Y JesIKUX
BUIIa/IKaX BJAJIOCh OTPMMATH SBHi PO3B'a3KU. HaBeleHi NPUKIIagy MOKa3yloTh, 0 Y YACTKOBUX — SIK EKCIIOHEHTA YU
dyHKUis1 KymMepa - BUNaikax y3arajJbHEHO] rinepreomeTpu4Hoi QyHKIii, po3B’d30K 06€pHEHOI 3a1a4i
y3arajibHEHUX TilepreoMeTpUuYHUX MHOTOYJIEHIB AMIesIs Ma€e ABHUN BUTTIAL,

2. The dissertation is devoted to the constructing of the polynomial identities for certain types of the classical
polynomials with the usage of the kernel of the locally nilpotent derivations of complex value polynomial algebra in
several indeterminates. The description of the Chebyshev first kind derivation, the Chebyshev second kind
derivation and the Laguerre derivation are given. The kernels of the Chebyshev first kind derivation the Laguerre
derivation are specified from boh algebraical and combinatorical point of view. As far as each such derivation
generates some identities for the corresponding polynomials, the set of the new combinatorial identities for
Laguerre polynomials is derived. The problem od description of the locally nilpotent derivation kernel is equivalent
to the problem of obtaining GL_2 invariants, which implies the existence of the locally nilpotent operators
regarding the corresponding Lie algebra sl_2 and its subalgebras. In the case of UT_2 the corresponding Lie
algebra acts with the Weitzenbock basic derivation. The latter is a well-known locally nilpotent derivation. Appell
polynomials arise in various fields of mathematics and in the other branches of science, in particular, quantum
physics and theoretical chemistry, and have a wide range of properties. Since both the Appell derivation and the
Weitzenbock basis derivation are expressed by the same formulas, there exists an isomorphism which is
intertwining with the action of these derivations. The closed form of such isomorphism is obtained for
Weitzenbock derivation and Chebyshev second kind derivation. On the other hand, Appell polynomials are in big
interest regarding special functions. There exist some polynomial families which could be represented in the terms
of the generalized hypergeometric function. Moreover, we were motivated to find a new Appell polynomial family
having the generalized hypergeometric function’s representation. Such a family was constructed and we call it the
generalized hypergeometric Appell polynomials. The partial cases of the generalized hypergeometric Appel
polynomials are the classical Gould-Hopper polynomials and the Hermite polynomials. The properties of the
generalized hypergeometric Appell polynomials are established, in particular, the for of the generating function
and the differential operator expansion. As a new result, the reccurence equation for the generalized
hypergeometric Appell polynomials is obtained, as well as the solutions of the inverse problem of the generalized
hypergeometric Appel polynomials and the solutions of connection problems between the generalized
hypergeometric Appell polynomialsn and other Appell families. Most of the formulas occurred to be reccurance,
but some explicit forms are derived as well. The examples of the explicit form of generalized hypergeometric Appel
polynomials connection problem solutions are given in the case of exponenta and Kummer function.
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