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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PYOPHK: 28.19.19

Tema gucepranii:
1. MeToau sikicHOro aHasi3y ONTUMI3ALIMHNX 33724 IJ1s1 BUPOIKEHNX MapabosiiuHuX PiBHSAHD

2. Qualitative analysis metods of optimization problems for degenerate parabolic equations

Pedepar:

1. O6'eKTOM [OCIIIKEHHS € KJac 33724 ONTUMAJIbHOTO KEPYBAaHHS 17151 JIiHIMHNUX BUPOIPKEHUX N1apabosiyHuX
PiBHSIHB, B IKMX (YHKIis1 KEPYBAHHS BXOJIUTb SIK B KO€(illieHTH rOJIOBHOI YACTUHMU €JIIITUYHOrO ONIEepPaTopa, Tak i B
[IpaBy YaCTUHY PiBHSIHHS 260 B T0YaTKOBI yMOBH. [IpeiMeToM IOCTiIPKEeHHS € ONTUMIBaNiiHi 3a1ay4i 11 TiHIHHIX
BUPO/KEHUX [1apaboJliYHUX PiBHSIHb, HEOOXiIHI YMOBH OITHMAaJIbHOCTI B TAKUX 33ja4ax Ta YMOBH, 1110 IaPaHTYIOTh
iCHyBaHHS ONITUMAaJIbHUX IPOrPaMHUX KEPYBaHb Ta KEPyBaHb Y GOPMi 0OEPHEHOTO0 3B'SI3Ky JJIs1 TAKOTO KJlacy 3a4au.
Merony nOCHiI)KEHHS - 1€ METOAY TE€OPii 3a71a4 ONITUMAJIbHOTO KEPYBAHHS 151 PiBHSIHb B YACTUHHUX I1OXiJJHUX,
MeTony QYHKIIOHATIBHOTO aHaJIi3y Ta Teopil onTuMizanii B HOpMOBAaHUX [TPOCTOPAX, METOAM OCIIiI>KEHHS
eKCTpeMaJIbHUX 3a7la4 y BaroBux rnpocropax Co6osieBa B I0€IHAHHI 3 IPSIMUMU METOAaMU KOMIIAKTHOCT] Ta
BapialiliHOro 4ucaeHHs. MeTow poboTH € JOCIiIKEeHHS METOIaMU BapiallilHOTO YMCJIEHHs Ta TeOopii piBHSAHD B
YACTUHHUX NOXiJHUX ONTUMI3ALiHUX 3a/1a4 17151 BUPOJKEHUX M1apaboJIiuHuX PiBHSIHb, OTPUMAHHS YMOB iX

PO3B'sI3aHHOCTI Ta HEOOXiIHUX YMOB OIITUMAJIBPHOCTI B TaKUX 3a/iayaxX. B poboTi Briepile OTpUMaHO JOCTaTHI yMOBU



PO3B'SI3HOCTI IIMPOKOro KJIACy 33/1a4 ONTUMAJIbHOTO K€PYBaHHS KoedillieHTaMy BUPOKEHUX N1apabosiyHUX
piBHsHDb 3 ymoBamu Jlipixsie Ha Mexi o6s1acTi. OTpUMaHO Ta OGIPYHTOBAHO HEOOXiIHI yMOBH ONTUMAJILHOCTI Y
dopmi npuHLUIY MakcuMyMy [ToHTpsriHa 17151 BUPOKEHUX [1apaboJliYHUX PiBHSHb Y BUIANKY, KOJIU (PYHKLIis
KepyBaHHS BXOJUTS SIK B [TPaBy YaCTUHY PiBHSIHHS, TaK i B TOYATKOBI yMOBU. Briepiue 3aiyd4eHO HEPIBHOCTI TUITY
Xapgai—IlyaHkape Ta MeTo/ AMHAMIYHOTO IpOrpamMyBaHHs bessiMaHa 10 po3B’si3aHHs IPO6GIEMU CUHTE3Y
ONTUMAJIbHOTO KEPYBaHHS BUPOPKEHMMU NIapabosiyHMMY PiBHSHHSIMU. 3allpOIIOHOBAHO MTOCTAaHOBKY 3a/ayi
arpiopHOro CUHTE3Y [J151 BUPOI)KEHUX JIiHIMHUX NapaboJliYHUX PiBHSIHb, HABEJIEHO ii FEOMETPUYHE y3arajbHEHHS Ta
OTPMMAHO JJOCTATHi yMOBHU PO3B'I3HOCTI Takux 3a1a4. Cpepa 3aCTOCYBaHHS - MAaTEMATUYHA TEOPisl ONTUMATIBHOTO
KEPYBaHHS Ta SIKICHUI aHaJli3 AMHAMIYHUAX CUCTEM.

2. Object of study is a class of optimal control problems for degenerate parabolic equations with control either in
the coefficients of the elliptic operator or in the right-hand side of the original equation or in the initial conditions.
Subject of study is optimization problems for linear degenerate parabolic equations, optimality conditions for such
problems and the conditions which guarantee the existence of program optimal controls and optimal feedback
controls. Methods of study are the methods of optimal control theory for differential equations with partial
derivatives, functional analysis and optimization theory in normed spaces, extremal problem in weighted Sobolev
spaces, and direct methods of compactness and calculus of variations. The goal of the manuscript is the study of
optimization problems by the methods of calculus of variations and degenerate parabolic equation theory, finding
the solvability conditions, and deriving of optimality conditions for such problems. The manuscript pioneers the
existence of optimal solutions for the wide class of optimal control problems for degenerate parabolic equations
with Dirichlet boundary conditions. It has been obtained and substantiated the necessary optimality conditions in
the form of Pontryagin maximum principle for the degenerate parabolic equations with the distributed and started
control function. It was the first time to make use of the Hardy-Poincare inequality and the dynamic programming
method lof Bellman to the study of feedback control problem for degenerate parabolic equations. It was proposed
the setting of control problem with a priori feedback law for such type of equations, given its geometrical
generalization, and obtained the corresponding solvability consditions. Area of applications is the optimal control
theory and qualitative analysis of the dynamical systems.
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