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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 28.17.23

Tema gucepranii:
1. SIkicHMI aHaJIi3 OGHOTO KJIACY 3a7a4 ONTUMAIbHOIO KEPYBAaHHS NMapabOJIiYHUMU PiBHSIHHSIMU 3 HEOOMEXEHNMU
KoedinieHTaMu

2. Qualitative analysis of some optimal control problems for parabolic equations with unbounded coefficients

Pedepar:

1. O6'eKTOM HOCIIIPKEHHS € KJIac 33724 ONTUMAaJIbHOTO 'PAHMYHOrO KePYBaHHS 1J14 JIiHIITHOTo 1apaboJiiyHoro
piBHSIHHS 3 HEOOMEXXEHUMU Koe(illieHTaMu B TOJIOBHIl YacTUHI oneparopa. [IpeiMeToM IOCTiIKEeHHS! € SIKiCHUN
aHasli3 3a/1a4 ONTUMAaJIbHOI'O KepyBaHHS 11apabosliyHUMY PiBHSHHSIMU 3 HEOOMEXXeHUMH KoedillieHTamu,
arpokcuMmaliis ix po3B'sa3KiB Ta HEOOXiIHI YMOBU ONITUMAJIbHOCTI [J1s1 TAKOTO KJlacy 3a4ad. MeTolo pucepTauniinoi
po6OTH € KiCHUI aHAai3 3a7ja4 ONTUMAJIbHOTO KEPYBAHHS JIiHIMHUMHY NapabosliyHUMY PiBHSIHHIMU 3
HeoOMeXXxeHnMHU KoedillieHTaMu B roJIOBHIlN YacTrHi AudepeHIialbHOro oriepaTopa, OTPUMaHHS LOCTAaTHIX YMOB iX
PO3B'SI3HOCTI, T00Y10Ba HEOOXiAHUX YMOB OIITUMAaJIBHOCTI, @ TAKOXX JOCJIIPKEHHS TPo6IeMHy allpoKcHUMallii
ONTUMAaJIbHUX PO3B'sAI3KiB TaKMX 337a4. METOIM OOCIIKEHHS - METOAU (PYHKLIOHAIBHOTO aHai3y, BapialliiHOro
YUMCJIEHHS, OCHOBHI II0JIOKEHHS HEJIHINHOro aHasi3y, Teopii 3aja4 ONTUMaIbHOTO KEPYBAaHHS 1711 PiBHAHD B

YaCTUHHUX MOXiTHUX Ta METOAM TeOopii onTrumizanii B HOpMOBaHUX IPoCTOpax. B poboTi Brepiie oTpumMaHo



IOCTaTHI yMOBU PO3B'SI3HOCTI 3a7ja4 TPAaHUYHOTO ONITMMAJIBHOTO KEPYBAHHSI JIiIHIHHMMU [1apaboJIiYHUMU
PIBHSIHHSIMH, KOCOCUMETPUYHA CKJIaioBa KoedillieHTiB SKUX HaJIeXKUTb IpocTopy L2. Briepie BBeieHO MOHATTS
BapianjiliiHoro Ta HeBapialiliHOro po3B'sI3Ky 3aa4 ONTUMAIbHOTO KEPyBaHHS NapabosliuHUMU PiBHSIHHIMU 3
HeoOMeXXeHMMU KoedillieHTaM1 Ta OTPMMAaHO YMOBM HAJIEXKHOCTI PO3B's13KY [0 BiANIOBiNHOro TUMy. Bniepe
OTPMMAHO JOCTATHi yMOBU HabJIVKEHHS HeBapiallilHUX PO3B'sI3KiB 3a7ja4 ONTUMAJIbHOTO KEPYBaHHS
napabosiyHUMU PiBHSHHSIMU 3 HEOOMeXXeHUMU KoedillieHTaMy ONTUMaIbHUMU PO3B'I3KaMU [I€BHOTO KJlacy
ONTUMI3alifHUX 3324 3 QIKTUBHUMU I'PaHUYHUMU KepyBaHHSIMU. OTPMMaHO Ta OOIPYHTOBAHO HEOOXiHI yMOBHU
ONTHUMAJIbHOCTI [17I51 337ja4 TPAHUYHOTO ONTUMAJIbHOTO K€PYBAHHSI 1apaboJIiYyHMMU PiBHSIHHIMU 3 HEOOMEKEHUMU
koedinientamu. Cepa BUKOPUCTAHHS - MOJIe/IIOBaHHS MpolieciB nudysii B TypOyJIeHTHUX CepeloBUIIAX Ta
IOCJiI)KeHHS HEOOXiIHMX YMOB ONTMMAaJIbHOCTI [1J1s1 PI3HOMaHITHUX 3a71a4 ONTMMaJIbHOTO KEPYBaHHSI HEeJIIHIMHUMU

napabosliyHUMU CUCTEMaAMU.

2. The object of research is some class of optimal boundary control problems for a linear parabolic equation with
unbounded coefficients in the main part of operator. The subject of research is a qualitative analysis of optimal
control problems for parabolic equations with unbounded coefficients, an approximation of their solutions and
optimality conditions for these problems. The thesis is aimed to provide a qualitative analysis of optimal control
problems for linear parabolic equations with unbounded coefficients in the main part of differential operator,
derive an optimality conditions, obtain the solvability conditions, and also to study the attainability of optimal
solutions to the original problem. To do this we use the methods of functional analysis, calculus of variations, non-
linear analysis, methods of optimal control problems for partial differential equations. The conditions ensuring the
existence of solutions to the boundary optimal control problems with L2-skew-symmetric matrix of coefficient
were obtained. The notions of variational and non- variational solutions to the above problems were introduced. It
was shown that the non- variational solutions to described class of optimal control problems can be attained by
the solutions of the special class of fictitious optimal control problems. The optimality conditions were derived for
optimal boundary control problems of parabolic equations with unbounded coefficient. The natural application of
the above obtained results is the simulation of the diffusion processes in turbulence flows and in the general
theory of optimal control problems for distributed systems.
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