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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MaremaTtuyHi MofeJii i MeToiu onTuMizallii CKIaHUX CUCTEeM Ha OCHOBI HEsiHiMHOI Teopii ONTUMaNIbHOTO PO3OUTTS

MHO>XVH

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Mathematical models and methods of complex systems' optimization on the base of nonlinear set partitioning
theory

Pedepar yKpaiHCBKOIO:

O6'eKT HOCIiJKEHHS - Teopisl HellepepBHUX HeJIiHIHUX 3a71a4 ONITUMaJIbHOTO po36UTTsI MHOXKUH (OPM) sk
HEKJIACMYHUX 3324 HECKIHU€HHOBUMIPHOIO MaTeMAaTUYHOTO IPOrpaMyBaHHs 3 OyJIeBUMU 3HAUYE€HHSIMU 3MiHHUX.
Metoto HIIP - po3B'sa3aHHs pyHIAMeHTalIbHOI HAyKOBOI IPO6JIeMH, KA [OB's13aHA 3 PO3POOKOI0 HOBUX PO3[IiiB
HECKiHUeHHOBUMIPHOIO MaTeMaTUYHOIO IIPOrPaMyBaHHs, 4 CAaMe CTBOPEHHSI MaTeMaTUYHUX MoZesieil, po3pobKa Ta
TeOpeTUYHe OOIPYHTYBaHHS METO/IiB PO3B'SI3aHHS HEIIEPEPBHUX HEeJIiHIHHUX 3a/1a4 ONTUMaJIbHOTO PO3OUTTS
MHOXUH 3 N-BUMIPHOTO €BKJIJIOBOTO NIPOCTOPY Ha MiAMHOXXUHY; PO3p00Ka Ta NpOrpaMHa peasisallig aJropuTMis
Ha OCHOBI 3aIIpOIIOHOBAHUX METOZiB; 3aCTOCYBAHHS PO3PO0JIEHOr0 TEOPETUYHOTO anapary Ta KOMILJIEKCY ITPorpam
11O PO3B'SI3aHHS JesIKUX MPAKTUYHUX HEeJiHINHUX 3a7a4 onTuMizariii. B po60Ti BUKOPUCTAaHI TOHATTS i METOIU
MaTeMaTU4HOro i PYHKLIOHAJIbHOTO aHajli3y, anlapaT METO/IiB ONITUMI3allii, IMCKPETHOI MaTeMaTUKH, YUCEJIbHUX
METOJiB, AUu(ePEeHLiaIbHUX i iHTErpaJbHUX PiBHSHDb. 3alIDONIOHOBAHO HOBI KJIACH HEJIHIHUX HENIEPEPBHUX 3a4a4
OPM, 1110 € 3aayaMy HECKIHU€HHOBUMIPHOTO MaTeMaTUYHOT O IIPOrPaMyBaHHs 3 OyJIeBUMU 3MiHHUMU.
[TobGymoBaHo i MpoaHasni30BaHO HOBI MOJeJli TaKUX 3a11ay4 [J1s1 BUNaJKy (ikcoBaHUX i HeikCOBaHUX LIEHTPIB
nigMHOXUH. OGIPYHTOBAHO NEpeXif, 0 ABOICTUX CKIHUEHHOBUMIPHUX HETJIaIKUX 3a7ay. BusBieHi B1acTUBOCTI
OTPMMAaHUX MOJeJieil Ta PO3B's3KiB 3a71a4 OPOPMJIEHO Y BUTJISAI BiITIOBIAHUX TeopeMm Ta JieM. [1o6y10BaHO MeToaU
Ta QJITOPUTMU PO3B'sI3aHHS YCiX TUIIIB 3alPOIIOHOBAHUX 3aa4. OKpiM L1bOro, 0OIPYHTOBAHO IIPOEKLiiHO-iTepalliiiHi
METOJIY Ta AJIFOPUTMHU PO3B'SI3aHHS OKPEMUX KJIaCiB HeJIiHIMHYX 3a7a4. PO3IJISIHYTO 3aCTOCYBAaHHS OTPMMAaHUX
pe3yJIbTaTiB 4O HeNiHINHUX MOoJesell MaTeMAaTUYHOI eKOoJIorii. YCi 3alIpornoHoBaHi alropuTMu 6ys10 IPOrpaMHO

peanizoBano Ha moBax C, C++, C

Pedepar aHr1ilicbKOIO:

The object of the research is the theory of continuous optimal set partitioning problems (SPP) as an infinite-
dimensional nonclassical problems of mathematical programming with boolean variables. The aim of the research
is to solve the fundamental scientific problem, which is associated with the development of new sections of the
infinite mathematical programming, namely the development of mathematical models, creation and theoretical
substantiation of methods solving continuous nonlinear SPPs on n-dimensional Euclidean space; development and
software implementation of algorithms based on the proposed methods; application of the developed theoretical
apparatus and programs' complex to solve some practical nonlinear optimization problems. The work uses
concepts and methods of mathematical and functional analysis, optimization techniques, discrete mathematics,
numerical methods, differential and integral equations. New classes of nonlinear continuous SPPs, which are
infinite-dimensional problems of mathematical programming with boolean variables, are proposed. The new
models of such problems are constructed and analyze for fixed and unfixed centers. Transition to the dual finite-
dimensional nonsmooth problems was grounded. The discovered properties of the models and problems' solutions
presented as relevant theorems and lemmas. We constructed methods and algorithms for solving all kinds of
proposed problems. In addition, projection-iterative methods and algorithms for solving certain classes of
nonlinear optimization problems are substantiated. Applications of the results to nonlinear mathematical models
of ecology are cited. All of the proposed algorithms were implemented in software languages C, C ++, C

Inpexc YJK: 519.8, 519.85
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