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1. Barato3HayHUi1 aHaJIi3 €BOJIIOLITHUX CUCTEM XBUJIbOBOTO TUILY 3 HEPETYJISIPHUMU OOMEKEHHSIMU

2. Multivalued analysis for evolution systems of wave type with irregular conditions

Pedepar:

1. Incepranifina po60Ta IpUCBIYEHA JOCIIKEHHIO aCUMIITOTUYHOI IIOBEAiHKYU PO3B'sI3KiB KJIaCy JUCHANATUBHUX
IVHAMIYHUX CUCTEM XBUJILOBOTO TUILY 3 HEPETYJIIPHUMHU OOMEXEHHSIMU. B 06MesKeHill 0671acTi JOCiIKEHO SIKiCHY
[IOBEJiHKY CJIa0KUX PO3B'SI3KiB €BOJIIOLiIIHOI CCTeMU XBUIIbOBOTO TUITY 3 PO3PUBHOIO HEJiHIHICTIO B CKaJIIPHOMY
BUIIAJIKy Ta [IOLMPEHO OTPUMAaHI pe3yJbTaTy Ha 6isbll 3arajbHe AudepeHIialbHO-0IePaTOPHE BKIIIOUEHHSI.
JocimkeHo aCUMIITOTUYHY [TOBEIiHKY PO3B’A3KiB CTOXaCTHUYHO 30ypEeHOi AMCUIIaTUBHOI AUHAMIUYHOI CUCTEMU.
[To6ymyBaHO aqrOpyuTM PO3B'SI3aHHS 33724 JOCJIIKEeHHSI [J100a/IbHOI TOBeAiHKYU (PYHKLIN CTaHY AJIs1 €BOJIIOLIMNHIX
33/1a4 3 HEPEryJsIPHUMU OOMEXXEHHSIMY, SIKUI MOXKE 3aCTOCOBYBATHCh [0 KJlaciB MaTeMaTUYHUX MOJeJiell, 10
OIMCYIOTb IIOBEIHKY IIPOLIECIB Ta M10J1iB pi3HOI pupoau. OTpUMaHi pe3yJIbTaTy 3aCTOCOBAHO [0 NOCIIIKEHHSA
'e30eJ1eKTPUYHOI cucTeMu. OTpUMaHi TEOPETUYHI pe3y/IbTaTU MOXKYTb OYTU BUKOPUCTAaHI B IpoLiecax KePyBaHHS
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c71a6K1X PO3B'SI3KiB, IPY BUBEAEHHI TOCTIiI)KyBaHUX CUCTEM Ha 3aJlaHi CTallioHapHi PiBHi.

2. The dissertation work is devoted to the study of asymptotic behavior of solutions for classes of dissipative
dynamical systems of wave type with irregular restrictions. In a bounded domain the qualitative behavior of weak
solutions for autonomous evolution system of wave type with discontinuous nonlinearity in the scalar case is
studied. The properties and estimates for weak solutions are established. The existence of Lyapunov type function
is obtained. The existence of a compact invariant global attractor for all weak solutions is proved, and its structural
properties are obtained. The asymptotic behavior of solutions of a stochastically perturbed dissipative dynamical
system is studied. The existence of a random attractor for an abstract non-compact multivalued dynamical system
is proved. This allows obtaining the existence of a random attractor for a semi-linear wave equation with a non-
smooth nonlinear term disturbed by additive white noise. In a bounded domain the qualitative behavior of weak
solutions for autonomous evolution inclusion of wave type with interaction function of sub-gradient type is
investigated. The properties and estimates for weak solutions are established. The existence of the Lyapunov type
function is obtained. The existence of a compact invariant global attractor for all weak solutions is proved, and its
structural properties are obtained. Moreover, the existence of trajectory attractor is proved. The relationship
between global, trajectory and the space of complete trajectories is established. The finite-dimensionality within a
small parameter of the dynamics of solutions for the investigated object is established. In addition, the sufficient
conditions for the existence of a uniform compact globular attractor in a non-autonomous case are determined.
The algorithm for solving problems of global behavior investigation of state functions for problems with irregular
restrictions is built. The obtained theoretical results are applied to the study of piezoelectric system. The work is
theoretical and practical. Its results are substantially complemente and generalize a mathematical apparatus for
studying the qualitative behavior of solutions for classes of autonomous evolution problems of wave type with
irregular conditions in bounded domains in cases where the conditions on the parameters of the problem do not
guarantee the uniqueness of the solution of the corresponding Cauchy problems. These results can be used in
mathematical modeling of complex evolution processes with nonsmooth or discontinuous interaction functions.
The obtained theoretical results can be used in the control processes to reduce or compensate the undesirable
effects, to substantiate the numerical algorithms for finding weak solutions, to derivate the studied systems at
given stationary levels.
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