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Pedepar:

1. Incepranifina po60Ta IPUCBAYEHA 3a1a4aM ONTUMAaJIbHOTO KEePyBaHHS 4J1s1 KJIACY HEJIHIMHUX BUPOKEHNX
eJINTUYHYX Ta NapabosivYHUX PiBHSIHB, @ TAKOX /1J1s1 KBa3i-JIiHINHMX NapabosiYHUX PiBHSHD 31 3MiHHUM IIOKa3HUKOM
HeJliHiIMHOCTI. OCHOBHA yBara IpUAiNSIeTbCS IMTAHHIM PO3B'SI3aHHOCTI TaKMX 3a7a4 Ta METOZAM allpoKCUMallii ix
PO3B's13KiB. XapaKTE€PHOIO 0COOJINBICTIO PO3IJITHYTOrO KJlacy 3a/1a4 € Te, 0 BOHU (OPMYJIIOIOTECS IJ1s1 00'€KTIB, SIKi
ONMCYIOTbCS PiBHSHHSIMU MaTEMATUYHOI (Pi3NKU 3 HEMOHOTOHHUMU Ta HEKOEPLIMTHBHUMU ONlEPaTOPAMU.
TunoBuMu NpeCTaBHUKAMU TaKOTO TUIY PiBHSIHB € piBHIHHA [lepoHa-Martika Ta ix y3arajbHeHi BapiaHTu.
3a3Buyail TakUM PiBHSHHSIM IIPUTaMaHHI BiJICYyTHICTb allpiOpHUX OLiHOK Ha iX cj1abKi pO3B'sI3KY Ta HEiCHYBaHHS
ry106aJIbHUX PO3B'S3KiB BiATIOBIIHMX KPaloOBYX 3a/1a4. B 3B'43Ky 3 MM MUTaHHS MO0 iCHYBaHHS ONITUMAJIbHUX
KepyBaHb TAKMMU 06'€éKTaMy HaOyBalOTh HETPHUBiaIbHOTO 3By4aHHs. OKPEMOIO IPO6IEMOIO TYT BUCTYIIA€ MOIIYK

CXEM Ta METO/IiB allpOKCUMallii BiNIOBIAHMX 337,24 ONTUMAIbHOTO KEPYBaHHS, [IPU SIKUX BCi YU JIMIIE esKi X



ONTHMAaJIbHI PO3B'SI3KM MO>KHA allpOKCHMMYBATH i3 3a/1aHOI0 TOYHICTIO PO3B'SI3KaMU iHINNMX ONTUMi3allifiHUAX 33124, 110
€ 3HaYHO IIPOCTIlIMMH 3 TOUKU 30pY iX MPaKTUYHOI peasnisdalii. 3asy4yaioun neBHe y3arajbHeHHs TeopeMu Boccardo-
Murat 6ys10 rokasaHo, 110 6yAb-sKa IOCJiJOBHICTh ONTMMAJIbHUX PO3B'S3KiB /11 allpOKCUMAliliHUX 33734 €
KOMIIAaKTHOIO B II€BHIl TOIIOJIOTI], IKa JO3BOJISIE IEPENUTHU 10 TPAHNULIi B OCHOBHUX CIIiBBiIHOIIEHHSX
arpoKcUManiiHoi 3aavi. 30Kkpema, BasKJIMBOIO 06CTaBUHOIO TYT € Te, L0 MIOCIiIOBHICTh IPAfii€EHTIB PO3B'SI3KiB
TaKUX 3374 € 301KHOI0 B IOTOYKOBOMY ceHci. CaMe 1151 BJIACTMBICTb JO3BOJIMJIO [10KA3aTH, 11O 10 OyAb-sKa
KJIaCTepHA TOYKA MOCJiJOBHOCTI ONTUMaJIbHUX PO3B'sI3KiB allPOKCUMALIIMHUX 33/1a4 € OIITUMAaJILHOIO 11apoIo NJis
BUXimHOI 3apad4i. TMM camMuM, OTPUMAHO JOCTATHI YMOBU PO3B'43aHHOCTI [IOCTABJIEHOI 3a1a4i ONITUMAJILHOTO

KepyBaHH$, a TAKOX HaBeJEeHO cCXeMy [100y10BY HabJIMKeHb ii pO3B'S3KiB.

2. The thesis is devoted to optimal control problems for a class of nonlinear degenerate elliptic and parabolic
equations, as well as for quasi-linear parabolic equations with a variable order of nonlinearity. The main attention
is paid to the solvability issues of such problems and methods of their approximation. A characteristic feature of
the considered class of problems is that they are formulated for objects that are described by equations of
mathematical physics with non-monotone and non-coercive operators. Typical representatives of this type of
equations are the Peron-Malik equations and their generalized variants. As a rule, such equations are
characterized by the absence of a priori estimates for their weak solutions and the nonexistence of global solutions
to the corresponding boundary value problems. In this regard, the question of the existence of optimal controls
such objects acquire a non-trivial analysis. A separate problem here is the development of the schemes and
methods for approximating the corresponding optimal control problems, in which all or only some of their optimal
solutions can be approximated with a given accuracy by solutions of other optimization problems, which are much
simpler from the point of view of their practical implementation. Involving a certain generalization of the
Boccardo-Murat theorem, we have shown that any sequence of optimal solutions for approximation problems is
compact with respect to a certain topology, which allows to pass to the limit in the basic relations of the
approximation problem. In particular, an important circumstance here is that the sequence of gradients of
solutions of such problems is convergent in the pointwise sense. It is the property that made it possible to show
that any cluster point of the sequence of optimal solutions of approximation problems is an optimal pair for the
original problem. Thus, sufficient conditions for the solvability of the posed optimal control problem were obtained
and a scheme for constructing approximations of its solutions was also given.
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