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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

MartemaTuyHi MoJiesli i MeTOI| ONTHMI3allii CKIIaHUX CUCTEM Ha OCHOBI HeJliHiltHOi Teopii onTuManbHOTO PO3OUTTS MHOXUH

Ha3sBa po6oTH (aHrJI)

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

Pedepar (yxp)

O6'eKT JOCTiIKEHHS - Teopis HelepepBHUX HENiHIMHUX 3334 ONTUMAJIBHOTO PO36UTTS MHOXUH (OPM) SIK HEeKJIaCUYHUX 3a7iaq
HECKiHY€HHOBUMIPHOTO MaTeMAaTHMYHOTO IpOTrpamyBaHHs 3 OyJeBUMM 3HAYeHHSIMM 3MiHHUX. Meroio HJIP - po3sB'sa3aHHS
¢dyHzameHTanpHOI HayKOBOI MpOOJIEMH, KA IOB'SI3aHA 3 PO3POOKOI0 HOBUX PO3JiNiB HECKIHUYEHHOBHMMIPHOTO MaTeMaTUYHOTO
MIpOrpaMyBaHHS, 4 CaMe€ CTBOPEHHSI MaTeMaTWYHUX MOJEJel, po3pobKa Ta TEOpPETUYHE OOIPYHTYBAHHS METO[IIB PO3B'S3aHHS
HEeNepepBHUX HEJIHIMHMUX 3aJja4 ONTHMMAJbHOTO PO3OUTTS MHOXKMH 3 N-BUMIPHOTO €BKJIJOBOTO IIPOCTOPY Ha MifIMHOXXWHU;
po3poOKa Ta TIIporpamHa peasi3alis ajJropuTMiB Ha OCHOBi 3alPOIIOHOBAHMX METOZIB; 3aCTOCYBAaHHS PpO3POOJIEHOTO
TEOPETUYHOTO arapaTy Ta KOMILJIEKCY IPOrpam [0 PO3B'SI3aHHS [AESKUX NMPAaKTUYHUX HENTiHIMHMX 3a7ad onTumizanii. B po6oTi
BUKOPDUCTaHI TIOHATTSI i METOOM MAaTEeMATUYHOrO i (YHKLIOHAJbHOTO aHajidy, amapaT MeTOMiB ONTHUMi3salii, IUCKPEeTHOi
MaTeMaTUK{, YUCEJbHUX METOMiB, nudepeHliasbHUX i iHTerpajspHUX PpiBHSHB. 3alpOMOHOBAHO HOBi KJacH HeJiHIHHUX
HenepepBHUX 3aga4 OPM, mo e 3amavyaMy HECKiHY€HHOBHMIPHOTO MAaT€MAaTUMYHOTrO NPOrpaMyBaHHSl 3 OyJI€BUMM 3MiHHUMHU.
[To6bymoBaHO i MpoaHai30BaHO HOBI MOJeJi TaKUX 337ad AJjs BUMAOKy (ikcoBaHUX 1 HediKCOBAaHMX LEHTPIB MiTMHOXWH.
OOrpyHTOBaHO TNepexin [0 OBOICTUX CKiHYEHHOBHMMIDHUX HEIVIAJKUX 3afad. BusBieHi BlIacTUBOCTI OTpUMAaHUX MoOAesel Ta
PO3B'SI3KiB 3a/1a4 OPOPMIIEHO Yy BUIJIAZI BiIIOBIZHUX TEOPEM Ta jieM. [106yZ0BaHO METOIM Ta aJIrOPUTMU PO3B'SI3aHHA YCiX TUIIB
3aMpoNOHOBaHMUX 3a7ad. OKpiM 1bOro, OOIPYHTOBAHO MPOEKUiMHO-iTEepaliliHi METOOM Ta aJrOpUTMHU PO3B'SI3aHHS OKPEMUX
KJIaCiB HEJIHIMHMX 3a7a4. PO3IJIAHYTO 3aCTOCYBaHHS OTPMMAaHUX PE3YJbTATiB [0 HEJIIHIMHMX MOJEeJIe MaTeMaTUYHOI €KOJIOTii.

Yci 3anporoHoBaHi anroputmu 6ys10 NporpaMHo peanizoBaHo Ha MoBax C, C++, C
Pedepar (aHrI)

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 YIK: 519.8, 519.85

Kopgu remarnynux pyopuk HTI: 28.29.15



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykuii (ykp): MateMaTH4Hi MOZeTi, METOAU i aJITOPUTMHU PO3BSI3aHHSI HOBUX KJIACiB HEIIEPEPBHUX HEJIHIMHMX 3a7a4

OIITUMAJIBHOTO p036I/ITTF[ MHOXVH

Hassa npoaykuii (arrJ): Mathematical models, methods and algorithms solving new classes of continuous nonlinear set
partitioning problems

OuikyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBanHs: 73.10.1 JlocimkeHHs i po3po6Ku B rajysi NpUPOJHUYIX HAYK

Onuc npozykuii (ykp): Po3po6sieHi Mozieni, MeToau i airopuTMu po3B'si3aHHS HETlepepBHUX HEJIIHINHUX 33124 ONTUMAaJIbHOTO
PO30UTTS MHOKMH 3aCHOBaHI Ha 3arajbHill ifiei 3BeIeHHsI HeCKiHY€eHHOBAMIPHUX 3a/1a4 ONTHUMi3alii 3 6yieBUMU 3MiHHAMU 10
CKiHYeHHOBUMIDHUX 33124 3 HETJIQAKUMH L[IIbOBUMU QYHKIiOHasIamMu. [Ijisl iX 41CebHOTo PO3B'si3aHHS 3aCTOCOBAHO Cy4yacHi
edexTuBHI MeTonu HepudepeHLiiloBHOI oNTUMi3alii - pi3Hi BapiaHTu r-anropurma, po3po6seHi B IHCTUTYTI KibepHeTuku iM. B.M.
I'nmymkosa HAH Vkpainu nig kepiBHUUTBOM akagemika H.3. [llopa.

ConianbHO-eKOHOMiIYHa cipsimoBaHicTs HTII:

Cragisa 3aBepmenocri HTII: 3git o HIJKP

Bnposazykennsa HTII: BipoBazkeHO

Crpoku BrpoBamykeHHs: 2014 pik

Bupo6HuK npoayKuii: JIHimponeTpoBChKUI HallioHAIbHUI YHiBepcuTeT imeHi Onecst [oH4apa
Cro>KuBavi MPOAYKIi: HABYAJIbHI 3aKJIa/11, HAYKOBO-JOCIIiIHI iHCTUTYTH

IlepcneKTHBHI PHHKH: OCBiTa, HayKa

IIpaBa iHTe/IEKTyasIbHOI BJIACHOCTI: 3a JOrOBOpaMU

dopmu Ta ymoBH nepepmavi IpoAyKIii: nepenada NpoayKIii 3a Jorosopamu
7. Bi6sriorpagiyHuii onuc

KicenpoBa O.M., Kopsimkuna JI.C. Momenu ¥ MeTOAbI pelIeHUs] HENPephIBHBIX 33734 ONTUMAJIBHOTO Pa3bUeHUsT MHOXKECTB:
JIMHEeWHble, HeJIMHENHble, AMHaMuYeckrue: MoHorp. - Kues: HaykoBa nmymka, 2013. - 606 c. Bypaiok B.Sl. AGCTpakTHI MHOXKHUHU
(cuctemHuit aHani3): moHorp. - .. B-Bo Jlipa, 2012. - 160 c. KuceneBa E.M Anroputm peuieHUs HEJIMHEWHON HENpepbIBHON
MHOTOIIPOJIYKTOBOM 3a/1a4y ONTHMMAJbHOTO Pa30MEHNsI MHOXKECTB C pa3MelleHNEM LIEHTPOB nogMHoxecTB / E.M. Kucenesa, B.A.
CrpoeBa // ITlpobnemsl ympasneHust u uHopmatukud. - 2012. - N2l - 13 c. Kucenera E.M O6mas cxema NONy4eHUS
HEOOXOJMMBIX YCJIOBUI ONTHUMAJIbHOCTH [Jis1 HENPEPBIBHBIX 3a7jad ONTHMAJIBHOTO pa3dueHuss mHoxecTB / E.M. Kucenesa, AA.
XKusnbuosa, B.A. Ctpoesa // IIpo6aemsl ynpasieHus U nHGopmatuku. - 2012. - N25. - 14 c. KicesnboBa, O.M. O puHamuyeckoin
3aJa4e ONTUMAJIBHOTO Pa30MeHMs] MHOXECTB C WHTEerpajbHpIMKA orpaHudyeHusimu / O.M. KicenvoBa, JI.C. Kopsmkina, T.O.
lllesuenko // Ilpo6nemsl ynpaBneHuss U uHpopmatuku. - 2013. - N2 4. - 12 c. KicenboBa O.M. O pemeHun U CBONCTBAX
nmpocreiimeil AMHAMUYECKOHN 3aayy ONTHUMAaJbHOro pasouenusi mHoxects / O.M. Kicenbosa, JI.C. KopsmkiHa // [Ipo6aemsl
ynpasneHust 1 u“Hpopmatuku. - 2013. - N2 3. - 10 c. Kucenesa E.M., Bosomko JI.B. PemeHnne 3agauyy onTUManabHOTO TPAaHUYHOTO
yIIpaBJieHUs [J11 HEOAHOPOJHOTO GUrapMOHMUYECKOro ypaBHeHUst // [Ipobyiemsl yripasieHus: 1 ”HGopmatuku. - 2014. - N2 4 - 10
c. Tapr JLJI. IIpoeKuMOHHO-UTEpALMOHHAS peanu3anusg Merona HbioToHa-KaHTOpoBMYa 111 pEIIEHUS HENIUHENHBIX
VHTerpasbHbIx ypasHeHuii/ JI.JI. I'apt, H.B. TlossikoB // IIpo6iemsl ynpaBiaeHust u nHpopmaTuku. - 2012. - N21. - 9 c. Tapr, JLJL
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npocrtpaHctse / JLJL. Tapt // CuctemHi gocifkeHHs Ta iHdpopmMauiitHi TexHosorii: MixkHap. Hayk. XypHai. - 2013. - N23. - 14 c.
lapt, JIJI. O6 oOIleHKEe CKOPOCTH CXOAWMOCTH IIPOEKIMOHHO-UTEPALMIOHHOIO METOJa pelleHus 33afadyd MUHUMHU3AIUU C
orpanuyenusimu / JLJL. Tapt // JuHamudeckue cucteMsl: Hayk. xypHai. - Cumdeponosns: KOT, 2012. - T. 2(30). - N2 3-4. - 15 c.
Kuzenkov O.O. Biffurcation effects in degenerate differential models of subpopulation dynamics/ O.0. Kuzenkov, S.V.
Chernyshenko // ECMS2013, 27-th european conference on modelling and simulation. - Norway, 2013. - 6 p. Kuzenkov O.O.
Biffurcation effects in a degenerate differential models of subpopulation dynamics/ O.0. Kuzenkov, S.V. Chernyshenko //
EUROSIM 2013, 8-th EUROSIM Congress on Modelling and Simulation. - United Kingdom, 2013. - 6 p.
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