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1. Inceprauist npucBg4YeHa JOCTIIPKEHHIO XapaKTepy PO3BSI3HOCTI Ta PEryJIIPHOCTI PO3B'SI3KiB JIiHIHUX MilIaHUX
(TOOTO 110YaTKOBO-KpaioBUX) 3a/1a4 /1715 NapabosiiyHux 3a [leTpoBCcbKUM cucTeM AudepeHialbHUX PiBHSIHbD
IPyroro NopsKy B HMIKaJIax y3arajJbHEHUX riIboepTOBUX aHi30TponHux npocropis Cobosiesa. 1li npoctopu naoTh
IIMPOKE y3arajbHEHHS aHI30TPOIIHUX BEPCill KJIACUYHUX TiibO0epTOBUX NPOCTOPiB CO00JIERA, SIKi 3a3BUYal
3aCTOCOBYIOTBCS 1O ITapaboiyHuX piBHSAHB. PO3rismaoThest KpaloBi ymosu [Jlipixiie Ta 3arajibHi KpaiioBi yMOBU
nepuioro Nopsaky. B anizorponHux npocropax Cobosesa i 'esbaepa napabosiuHi MilaHi 3agadi LOCiIKEHO Y
npausx M. C. Arpanosuua, M. 1. Bimuka, B. O. Cosnonnikosa, O. O. JlaguxkeHcbkoi, H. M. Ypanbuesoi, X.-JI. JlioHca,
E. Magxeneca, C. [I. Eiinensmana, C. [I. IBacumena, M. B. JKurapamy, 5. A. PoiiT6epra Ta iHIINX MaTeMaTHUKIB

(1962-1998). Humu 6ys10 BCTAaHOBJIEHO HUBKY QyHIIaMEHTAIbHUX PE3yJIbTaTiB PO KOPEKTHY PO3B'S3HICTD (32



Anamapom) CKaISIpHUX i MAaTPUYHUX N1apaboTiYHIX TT0YAaTKOBO-KPAMOBUX 33724 Ha BiANOBIHMX Iapax BKa3aHUX
IIPOCTOPIB SIK AOJIaTHHUX, TaK i Bil'eMHUX (CTOCOBHO NpocTopiB CoboJieBa) opsakis. B ocranHi poku B. M. Jlocs, B.
A. Muxaitnenp i O. O. Mypau (2013-2021) po3po6uiu Teopito po3B’sI3HOCTI CKaJISIpPHUX NapabosiyHyX MilllaHUX 3a7a4
(o151 omHOrO IUGepeHLiaNbHOrO PiBHSIHHS) B y3arajbHEHUX IiibO€pTOBUX aHI30TPONHUX NpocTtopax CoboJieBa.
PerynsipHicTs (iHaKIe KaKy4u, IN1aKiCTb) IPUHAIEKHUX LIMM [TPOCTOPAM PO3MOiiB 3aJjaHa Napolo AifiCHUX YUCEe
i pagianbpHOO PYHKIi€O, SIKA IIOBIJIbHO 3MIHIOETHCS HA HECKIHUEHHOCTI Ta XapaKTepu3ye NOAATKOBY PeryJspHICTh
CTOCOBHO OCHOBHOI I[VIaJIKOCTi, 33/1aHOi YncaaMu. 3aBOsKU (PyHKLIOHATbHOMY IIapaMeTpy LIKaja LIUX IPOCTOPiB
TOHILE I'PafyMoOBaHa, HiX KJIACU4HI IKany npoctopiB Cobosesa i ['enpaepa. Kpim Toro, BoHa OTpUMYEThHCS
METOJIOM KBaJpaTUYHOI iHTepI1oJALii 3 QyHKIIOHAJIbHUM [TapaMeTPOM Iap riibOepTOBUX aHI30TPOITHUX [IPOCTOPIB
CoboJ1€eBa, 110 [103BOJIsIE BUKOPUCTOBYBATU KJIACUYHI PE3yJIbTAaTy IIPO XapaKTep PO3B'SI3HOCTI 1apaboslivHuX
MilIaHUX 337a4 Y COO0JIEBCKUX MTPOCTOPAX. BuKopucTaHHg y3arajbHeHUX pocTopiB CobosieBa 103BOJINAIIO
BCTaHOBUTH HOBI pe3yJIbTAaTH PO KOPEKTHY PO3B'SI3HICTb CKAJISIPHUX N1apabOoIiYHUX [109aTKOBO-KPANoOBUX 3a/1aY i
OTPUMATH TOHKI I TOUHI YMOBU PEryJISIPHOCTI PO3B'SI3KiB y IOPiBHSIHHI 3 KJIACUYHUMU pe3ysibTaTaMu. BigMiTuMo,
110 Pi3Hi IPOCTOPY y3araJbHEHOI IT1agKOCTi BUSABUIINCS KOPUCHUMU B T€OPIi PIBHAHD 3 YACTUHHUMU NOXiZHUMU L.
Hormander (1983), F. Nicola Ta L. Rodino (2010), B. Paneah (2000) ta Teopii Bunagkosux npouecis N. Jacob (2001,
2002, 2005). 3okpema, MoHorpadis B. A. Muxaiinens i O. O. Mypaya (2014) npencrapiisie TeOpilo eNinTUIHNX
KpailoBUX 3a/ay /J1s i30TPOIHUX aHaJIOriB IIPOCTOPIB, 1110 BUKOPHUCTOBYIOTHCS B AuceprTalii. [lapabosiyHi mimani
3afaui 1151 cucrem nudepeHLiaIbHYUX PiBHSHb IPYroro NopsiKy MaloTh BeJIMKE NPUKJIaJHE 3HAYEHHS, OCKIJIbKU
CJIy>)KaThb MaTEMAaTUYHUMU MOZEJISIMU 6araTboX NPUPOAHUYMX sBUL,. OTXKe, HOCTiIKeHHs MillaHUX 3a7a4 /15
napabosiyHux 3a [leTpoBCchbKUM cucTeM IudepeHIiaybHUX PiBHSHD IPYroro MOpPsIKY B IIKauax y3arajJbHEeHUX
npoctopi Co60JIEBa € AKTyaIbHUM i JOCUTh HEMTPOCTUM 3aBAHHAM. VIOro TpyqHiCTh MOB'A3aHa, 30KPEMA, 3 TUM,
1110 YMOBHU Y3rO/I)KEHHS MIpaBUX YaCTUH MilllaHO] 3a7a4i 17151 cucTeM JudepeHLiaJbHUX PiBHSAHD € iCTOTHO
CKJIQAHIIIVMMMU, HDXK [1719 OJHOTO PiBHAHHS. Pe3ynpTaTy gucepTaliii, IKi BU3Ha4aloTh il HAyKOBY HOBU3HY: 1.
BcTaHOBJIEHO TEOpeMY PO KOPEKTHY PO3B’SI3HICTh HEOJHOPINHUX JIiHIHMX NTapabosiyHUX T0YaTKOBO-KPaioBUX
3a/a4 A1 cucteM gudepeHLialbHUX PiBHIHD IPYroro NopsiaKy Ha MPUJATHUX Napax y3arajabHEHUX riIbOepTOBUX
aHi3oTponHux npocropax Co6oJeBa, TOGTO LOBELEHO, IO OIlePaTOPH, TOPOIKEHi BKAa3aHUMU 3a7jadaMH,
BCTaHOBJIIOIOTH i30MOp(}i3aMu Ha IUX Napax. 2. 3HalIeHO JOCTaTHI YMOBH IJ100aJIbHO] (B yChbOMY LUIIHAPI aX [0
J10r0 MeXi) peryJIsIpHOCTI PO3B’sI3KiB JOCiIKYBaHUX 33/ia4 B y3arajbHeHUX npocropax CobosieBa. 3. 3HaiiileHO
IOCTaTHi yMOBU JIOKAJIbHOI (B 33[jaHill YaCTUHI UMJIIHAPA) PETYJSIPHOCTI pO3B’s13KiB 3a3HAUEHUX 33724 B
y3arajibHeHuX nnpocropax CobosieBa. 4. OTpUMaHO HOBI JOCTAaTHI YMOBH, 32 SIKMX BKa3aHi y3arajbHeHi 4aCTUHHI
IOXi/iHI PO3B’sI3KiB LIMX 33a4 € HEIIEPEPBHUMMU B 33/jaHill YaCcTUHI UMIIiHIpa. 5. 3HalIeHO HOBI IOCTAaTHI yMOBU
KJIACUYHOCTI y3araJlbHEHUX PO3B'SI3KiB JOC-JIiIpKyBaHUX 3a1a4. OTpuMaHi B guceprallii pe3yJbTaTu MOXYTb OyTH
3aCTOCOBaHI y JOCiIPKEHH] IIMPOKOro Kjacy NPaKTUYHUX 3a/a4, J1s SIKUX [TapaboJIiuHi CUCTeMU CIyXKaTb
MaTeMaTUYHUMU MOJIeJISIMH, 30KpeMa, Y BUBYEHHI IIPOLECiB TeIIoMaco0OMiHy, 6i0J10TiYHOI Ta XiMiYHOI KIHETHKY.
Po3pobieHa MmeTogyKa MOXKe 6yTH BUKOPUCTaHA Y JOCIiI)KEHHI TapabosivHUX MilIaHUX 33a4 AJ1S1 CUCTEM
Iv(epeHLiaTbHIX PiBHSHD AOBIJIbHUX MOPSOKIB.

2. The thesis is devoted to the investigation of the solvability character and the solutions regularity of linear mixed
(i. e. initial-boundary-value) problems for Petrovskii parabolic systems of second-order differential equations in
scales of generalized Hilbert anisotropic Sobolev spaces. These spaces give a broad generalization of anisotropic
versions of classical Hilbert Sobolev spaces, which are usually applied to parabolic equations. We consider the
Dirichlet boundary conditions and general first-order boundary conditions. In anisotropic Sobolev spaces and
Holder spaces, parabolic mixed problems were investigated in the works by M. S. Agranovich, M. I. Vishik, V. A.
Solonnikov, O. A. Ladyzhenskaja, N. N. Ural'tzeva, J.-L. Lions, E. Magenes, S. D. EideI'man, S. D. Ivasyshen, N. V.
Zhytarashu, Ya. A. Roitberg and other mathematicians (1962-1998). They established a number of fundamental
results about the well-posedness (in the sense of Hadamard) of scalar and matrix parabolic initial--boundary--
value problems on appropriate pairs of the indicated spaces of both positive and negative (concerning Sobolev
spaces) orders. In recent years, V. M. Los, V. A. Mikhailets, and O. O. Murach (2013-2021) elaborated a theory of
solvability of scalar parabolic mixed problems (for single diffe-rential equation) in generalized Hilbert anisotropic



Sobolev spaces. The regularity (otherwise saying, smoothness) of distributions belonging to these spaces is given
by a pair of real numbers and by a radial function that varies slowly at infinity and characterizes a supplementary
regularity with respect to the main smoothness given by the numbers. Owing to the function parameter, the scale
of these spaces is calibrated more finely than the classical scales of Sobolev spaces and Holder spaces. Moreover,
this scale is obtained by the method of the quadratic interpolation with a function parameter of pairs of Hilbert
anisotropic Sobolev spaces, which allows using the classical results about the character of solvability of parabolic
mixed problems in Sobolev spaces. The use of generalized Sobolev spaces allowed ones to establish new results on
the well-posedness of scalar parabolic initial-boundary-value problems and to obtain new fine and exact
conditions for regularity of solutions as compared with the classical results. Note, that various spaces of
generalized smoothness have proven useful in the theory of partial differential equations L. Hormander (1983), F.
Nicola and L. Rodino (2010), B. Paneah (2000), and the theory of random processes N. Jacob (2001, 2002 , 2005). In
particular, the monograph of V. A. Mikhailets and O. O. Murach (2014) presents the theory of elliptic boundary
value problems for isotropic analogues of spaces used in the thesis. Parabolic mixed problems for systems of
second-order differential equations are of great practical importance because they serve as mathematical models
of many natural phenomena. Thus, the investigation of mixed problems for Petrovskii parabolic systems of second-
order differential equations in scales of generalized Sobolev spaces is an urgent and difficult enough task. Its
difficulty is specifically due to the fact that the compatibility conditions for the right-hand sides of the mixed
problem for a system of differential equations are far more complicated than those for a single equation. The
results of the thesis that determine its scientific novelty: 1. We have established a theorem on the well-posedness
of inhomogeneous linear parabolic initial-boundary-value problems for systems of second-order differential
equations on appropriate pairs of generalized Hilbert anisotropic Sobolev spaces; i. ., we have proved that
operators induced by the indicated problems set isomorphisms on these pairs. 2. We have found sufficient
conditions for the global regularity (i. e. on the whole cylinder up to its boundary) of solutions to the problems
under investigation in generalized Sobolev spaces. 3. We have found sufficient conditions for the local regularity (i.
e. in a given part of the cylinder) of solutions to the mentioned problems in generalized Sobolev spaces. 4. We have
obtained new sufficient conditions for indicated generalized partial derivatives of solutions of these problems to be
continuous in a given part of the cylinder. 5. We have found new sufficient conditions for generalized solutions of
the problems under investigation to be classical. The results obtained in the thesis can be used in the investigation
of a broad class of practical problems for which parabolic systems serves as mathematical models, specifically in
the study of the heat-mass-transfer processes, biological and chemical kinetics. The developed method can be
used in the study of parabolic mixed problems for systems of differential equations of arbitrary orders.
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