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2. Qualitative analysis of one class of optimization problems for nonlinear elliptic systems

Pedepar:

1. Inceprauiiina po60Ta IPUCBIYEHA JOCIIKEHHIO SIKICHUX XapaKTE€PUCTYK OJHOTO KJIACy HEJiHIHUX eTiNTUYHUX
ONTHUMI3aLifHMX 33/1a4, TAKMX SK PO3B'SI3HICTb Ta CTIMKICTh BiZTHOCHO Maynx 30ypeHb BUXinHOi obsacTi. [TokazaHo,
1110 HAagBHICTb O3HAYEHUX XapPaKTEPUCTUK CYTTEBO 3QJIEXXUTD BiJl BIACTUBOCTEN MHOXUHU JOMTyCTUMUX KEPYBaHb. Y
3B'SI3KY 3 LIUM /1J18 €JIiNTUYHUX OIlepaTopiB, e IapaMeTpPOM BUCTYIIae€ MaTpulls KoeillieHTiB roJI0BHOI 4aCTUHH, B
SIKOCTi MHO>KMHU N1apaMeTpiB 3alIPOIIOHOBAHO PO3TJISIATH MHOXKVHY y3arajJbHEHO COJIEHOINANIBHUX MATPHULIb.
PosrisiHyTO 3a7a4i ONTMMAaIbHOTO KEPYBaHHS KoedillieHTaMy rOJI0BHOI YaCTMHU HEJIiHIHOTO eJliMTUYHOTO
piBHsIHHS 3 ymMmoBamHu [lipixiie Ta HelimaHa Ha MeXi obs1acTi. [y KOXKHOi 3 PO3IJIIHYTUX 33ja4 BCTAHOBJIEHO QaKT ix
PO3B'SI3HOCTI y KJIaCi y3araJbHEHO COJIEHOIaJIbHUX KepyBaHb. KpiM 1jporo, 11 3aa4i ONTUMalIbHOIO OOMEKEHOT0
y3araJibHEHO COJIeHOIZANbHOrO KepyBaHHS KoeillieHTaMy roJIOBHOI YaCTUHY HEJIiHIHOTO eNTiNTUYHOro PiBHSHHS 3

ymoBamu [lipixjie Ha Mexi foBezeHa ii CTiliKicTp BiIlHOCHO [BOX THUIIIB 30ypeHb BUXinHOI o6sacTi. [TokazaHo, mo



ONTUMAJIbHi PO3B'sI3KU Ta HalIMEHIIle 3HaYEHHS LiJIbOBOTO (PYHKLiOHAY B 30YPEHUX 334a4ax MPSIMYIOTh Y

BiITIOBiHMX TOIIOJIOTISIX O aHAJIOTIYHUX XapaKTEePUCTHK He30ypeHoi 3asadi.

2. The thesis is devoted to the investigation of qualitative properties such as solvability and stability with respect to
domain perturbations for one class of nonlinear elliptic optimization problems. It is shown that the fulfillment of
the given properties depends essentially on the topology on the parameter space. In this connection for the case of
elliptic operators when the matrix of coefficients in its main part is taken as a parameter, it is proposed to consider
the set of so-called generalized solenoidal matrixes as a set of admissible parameters. Two problems are
considered: the problems of optimal control in coefficients of the main part of nonlinear elliptic equation with
Dirichlet and Neumann boundary conditions, respectively. For each of considered problems the solvability within
the class of generated solenoidal controls is proved. Furthermore, for the problem of optimal bounded generalized
solenoidal control in coefficients of the main part of nonlinear elliptic equation with Dirichlet boundary conditions
its stability with respect of two types of initial domain perturbations is studied. It is shown that optimal controls
and minimal values of objective functionals of perturbed problems converge in the corresponding topologies to the
similar characteristics of unperturbed problem.
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