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Pedepar:

1. IncepraniiiHa po60oTa CKJIaa€eThCsl 3 BCTYIIY, IECTU PO3LiJiB, BUCHOBKIB, CIUCKY BUKOPUCTAHUX JKepeJl i

YOTHUPbHOX JOJATKIB. Y BCTYII OOIPYHTOBAHO aKTyaJsIbHICTh TEMU JOCIIIKEHHs, CQOPMYJIbOBAHO METY, 3aBIAHHS,



npegMert, 06'eKT Ta METOIU IOCIiIPKeHHS1, HaBeIeHO HayKOBY HOBU3HY, IPAKTUYHE 3HAYeHHSI OTPUMAaHUX
PEe3YJIbTAaTiB, 3B'130K pOOOTH 3 HAYKOBUMU TeMaMHU, a TaKOXX BKa3aHO, e allpo00BaHi Ta Oy6J1iKoBaHi OCHOBHI
pesysubTatu guceprauii. Po3znin 1 OCHOBHI IOHATTS Ta OIJIAL JITEPATYPU € ITONOMIKHUM. Y nigpo3zini 1.1 naeTbcd
03HAY€HHS YOTUPbOX KJIACiB BUPOKEHUX MapaboJIiuHMX PiBHSIHb, SIKi BUBYAIOThCA B guceprauii. Kiac K1
CKJIZIAIOTh yJIbTpanapabosiyHi piBHsHHS TUly Koamoroposa. lo knacy K2 BxoasTs piBHSAHHS Tuny Kosmoroposa
IOBiNbHOrO nopsiaKy. PiBHsAHHS 3 kyacy K3---\,lie piBHsIHHS TUIly piBHSHD 3 Kilacy K1, B IKUX L0 aTKOBO HasIBHI
BUPOJIKEHHS B II0YaTKOBUM MOMEHT 4acy. Kiacu piBHaHb K1, K2 i K3 € npupogHuMu y3araJbHEHHSIM Y PI3HUX
HampsIMKax Bijomoro piBHsAHHS nudysii 3 inepuieto A.\,M.\ ,Kosnmoroposa. [lo knacy K4 HanexaTb napaboiyHi 3a
EfifeslbMaHOM CHCTEMU PiBHSIHb BEKTOPHOTO MOPSIKY i BUPOIPKEHHSIM Ha II0YaTKOBil rinepniouyiHi. Oco6uBIiCcTIO
PIBHSIHB 3 1IbOTO KJIACY € HEPIBHOIIPABHICTb IIPOCTOPOBUX 3MiHHUX i HAgBHICTh BUPOJKEHHS Ha TI0YATKOBIN
rinepromyHi. HaBezeHo yMoBU Ha KoedillieHTH piBHSIHb 3 O3Ha4eHUX KiaciB. Lli yMoBU Ha KoediljieHTH
BUPOJKEHUX [1apabosliYHUX PiBHSIHB TUIY KOJIMOropoBa aHali3yloThCs i MOPIiBHIOIOTHCS 3 TPAAULIIMHUMA YMOBAMMU.
Y nipgpo3snini 1.2 07151 piBHSIHB 3 BUlLle O3HAYEHUX KJIACiB HABOAUTHCSI O3HAUEHHS KJIACUYHOTO PyHIAMEHTaIbHOIO
po3B's3Ky 3agaui Komi (PP3K), ta ciabmoro Jli-OP3K. Knacuunuii metog, Jlesi nobynosu i nocaigpkenHs OP3K, a
TaKOX oro mogudikalii, IKi BUKOPUCTOBYIOTbCS Y BUINANIKy BUPOIPKEHUX N1apaboliYHUX PiBHSIHD IE€TaJIbHO
ONMCYETHCS B NMifipo3aini 1.3. 30KpeMa BUKJIaIeHO NOETATHUN MeToJ, JIeBi, SK1i1 BUKOPUCTOBYETHCS Y IUCEpTallii
17151 no6ynosu knacuuHux OP3K niis piBHsHB 3 kiaciB K1 --- K3. V nigpo3zini 1.4 HaBOAUTHCS OIS JIiTEpaTypHUX
IDKEPEJ], B SIKUX BUBYAJIMCh PiBHSIHHS 3 O3HAaYEHUX BUIIE KJIACiB, BUKOPUCTOBYBABCSI METOZ, JIeBi, OCiIKyBaInCh i
3acTocoByBanuch BiaactuBocti ®P3K. [lpyruit po3zin mae Ha3By JonoMikHi BimomocTi. V nigpo3zini 2.1 HaBogsaThCS
O3Ha4y€HHS i BJIaCTUBOCTI OILiHIOBaIbHUX QYHKIIiN Ta AEsSKUX iHTerpaliB, 10 MICTATh OLiHIOBaNbHI QyHKLI. s
KOXKHOTO KJIacy piBHSIHb 3alIPOBaJIK€HA CBOS OLliHIOBaJIbHA (PYHKIiSL. 3acTOCyBaHHs MeTony JleBi iepenbadae
PO3B'sI3yBaHHs iHTerpajbHUX PiBHSIHDb BOJIbTEPIBCHKOTO THUITY i3 KBa3iperyasipHUM SAPOM. [I7151 KOXKHOTO KJlacy
PIBHSIHb OBEZIEHO JIeMU [P0 iCHYBaHHS i OLIiHKY BifITIOBiIHOI pe30JIbBEHTH B TEPMiHaX OL[iHIOBAJIbHUX QYHKILN.
BinmosigHi ieMu Mpo iCHYBaHHA Ta OLiHKY PO3B'S3KiB TAaKUX IHTErPaJIbHUX PiBHSIHb HABEJEHI B Mifpo3nini 2.2.
AnasoriyHo iH(popmallis Ipo BJIACTUBOCTI iHTErpasiB TUIY NOXiAHUX Bifl 06'€eMHUX NIOTEHILIiaJliB HABOASTBCS ¥
nigpospini 2.3. i B1aCTUBOCTI ONMUCYIOTHCA B TEPMIHAX HAJIEXKHOCTI iHTErpasly 10 CIelialbHOIo BaroBoro
IIPOCTOPY, B 3aJIESKHOCTI Bif] TOTO, IO IKOT0 [IPOCTOPY HAJIEKUTb I'yCTUHA. [lJIs1 3aCTOCYBaHHS ITOETAITHOTO METOLY
JleBi He0OxinHI Teopemu Mo BAACTUBOCTI i ouiHku OP3K 11 1onoMiXXHUX PiBHSIHb, TOOTO PiBHSHB, KoeillieHTH
AKX 3aJI€KaTh JIMIIE Bill 4aCcOBOI 3MiHHOI i mapamertpis 3 KiaciB K1, K2 i K3 naBogdarbca y nigposzini 2.4. [loetannui
MeTop, JIeBi CKilafaeTbCs 3 TPhOX €TalliB, BiATIOBIAHO 10 KiJIbKOCTi TPyTl IPOCTOPOBUX 3MiHHUX. Ha KOKHOMY eTari
3a napameTpukc 6epetbcst OP3K, saxuit nobynoBaHuil Ha onepeaHboMy ertari. [Ipyu boMy NOTPiGHO NigbupaTH
BJIACTUBOCTI I'yCTUHM 06'€MHOTO IIOTEHIliay Tak, 106 nobynosanuii PP3K MaB OTPiGHI BIaCTUBOCTI HE TiJIbKY 3a
4aCoBOIO i MPOCTOPOBUMM 3MiHHUMU, ajie 1 3a napamerpamu. [ kinacy Kl ne BukiageHo y nigposginax 3.1, 3.2,
3.3. Y ninpospnini 3.4 orpumani ouinku kiacuyHoro OP3K Ta i10ro noxigHuUX 3aCTOCOBYIOTHCS 10 BCTAHOBJIEHHS
TOYHHUX OLiHOK NpupocTiB noxigHux Big GP3K nnsa nobynosaHoro kinacuyHoro GP3K. Takox y oMy Nigpo3xii
IOBOOUTLCS iCHYBaHHS Ta oLiHKY JIi-QP3K 114 piBHSIHHS 3 BKa3aHOTO Kjacy. AHaJIOTi4Hi pe3yJbTaTy [Jisl PiBHSHbD 3
kiacis K2 i K3 HaBeneHo BinnosigHo y po3zinax 4 i 5. [Ipy 1jpoMy HAaUTOYHIIII pe3yJIbTaTh OJepPKyIThCS AJIs
yJbTpanapabosiyHux piBHsAHb TUNy KosiMoroposa, To6To piBHsIHB 3 Kiacy K11 K3. [Ins piBHsHb 3 kinacy K2 onjinku
kyacuyHoro OP3K e meHu ToyHrMu. Lle 1oB'93aHO 3i CTPYKTYPOIO i BIACTUBOCTSAMMU OLiHIOBAJIbHOI PYHKILii, Ka

Mae BUTJISLT, PALY.

2. The thesis consist of an introduction, six chapters, conclusions, references and the appendix. The introduction
consists of the relevance of research topic, purpose, objectives, subject, object and research methods. The
introduction substantiates the relevance of research topic. The goal, subject, object and methods of the research
are listed there. Scientific novelty, the practical significance of the results, the relation to scientific topic and
applicant's contribution are also indicated in the introduction. Section 1 Basic concepts and literature review are
helpful. Section 1.1 defines four classes of degenerate parabolic equations, which are studied in the dissertation.
Class K1 consists of ultraparabolic equations of the Kolmogorov type. Class K2 includes equations of the
Kolmogorov type of arbitrary order. Equation of class K3 --- is an equation of the type of equations of class K1, in



which there are additional degenerations at the initial time. The classes of equations K1, K2, and K3 are natural
generalizations in different directions of the known diffusion equation with inertia of Kolmogorov. Class K4
includes Eidelman's parabolic systems of vector-order equations and degeneracy on the initial hyperplane. A
feature of equations from this class is the inequality of spatial variables and the presence of degeneracy in the
initial hyperplane. The conditions for the coefficients of the equations are given. These conditions are analyzed for
the coefficients of degenerate parabolic equations of the Kolmogorov type and compared with traditional
conditions. In Section 1.2, for equations from the above classes, the definition of the classical fundamental solution
of the Cauchy problem (FSCP) and the weaker Lie-FSCP is given. The classical method of Levy construction and
research of FSCP, and also its modifications which are used in case of degenerate parabolic equations is described
in detail in subsection 1.3. In particular, the step-by-step Levy method is described, which is used in the
dissertation to construct classical FSCP for equations from classes K1 --- K3. Section 1.4 provides an overview of
the literature, which studied the equations of the above classes, used the Levy method, investigated and applied
the properties of FSCP. The second chapter is called Supporting Information. Section 2.1 provides definitions and
properties of estimating functions and some integrals containing estimating functions. Each class of equations has
its own estimating function. The application of the Levy method involves solving integral equations of the Volterra
type with a quasi-regular kernel. For each class of equations, the lemmas on the existence and estimation of the
corresponding resolvent in terms of estimating functions are proved. Corresponding lemmas on the existence and
estimates of solutions of such integral equations are given in Section 2.2. Similarly, information on the properties
of integrals of the type derived from bulk potentials is given in Section 2.3. These properties are described in terms
of belonging of the integral to a special weight space, depending on which space the density belongs to. To apply
the Levy stepwise method, theorems on the properties and estimates of FSCP for auxiliary equations are
necessary, ie equations whose coefficients depend only on the time variable and parameters from classes K1, K2
and K3 are given in Section 2.4. The step-by-step Levy method consists of three stages, according to the number
of groups of spatial variables. At each stage, the parametrix is taken FSCP, which was built at the previous stage.
Thus it is necessary to select properties of density of volume potential so that the constructed FSCP had the
necessary properties not only on time and spatial variables, but also on parameters. For class K1 it is stated in
Sections 3.1, 3.2, 3.3. In Section 3.4, the obtained estimates of classical FSCP and its derivatives are used to
establish accurate estimates of increments of derivatives from FSCP for the constructed classical FSCP. Also in this
section the existence and estimation of Lee-FSCP for the equation from the specified class is proved. Similar
results for equations from classes K2 and K3 are given in Sections 4 and 5, respectively. The most accurate results
are obtained for ultraparabolic equations of the Kolmogorov type, ie equations from class K1 and K3. For equations
of class K2, the estimates of the classical FSCP are less accurate. This is due to the structure and properties of the
evaluation function, which has the form of a series.
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