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1. Inceprauiiina po60Ta NPUCBSIYEHA y3araJbHEHHIO i pO3pO6Li TEOPETUYHUX OCHOB MaT€MaTUYHOrO anaparty [
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IIOKa3aHo iX 3B’130K 3 HAYKOBMMH ITporpamaMu. BusHaueHO METOAU JOCIIiIKEHHS, HAYKOBY HOBU3HY Ta IIPaKTU4YHE

3HAQUEHHS OTPUMAHMX PE3yJIbTaTiB. Y po3isi 1 IpoBeeHo oIy, pe3ybTaTiB 3a TEMATUKOIO IACEPTALiHOI pOOOTH.



O6rpyHTOBaHO BUOip HAIPSIMKIB MOJAJIBIINX OCJIiIKeHb, IOB’A3aHUX 3 PO3BSI3KOM 337a4i ONTUMAaJIbHOI
xiacudikauii. Po3ryisHyTo Ta npoaHasnizoBaHoO iCHYIOUI 3a7ja4i ONTUMalbHOI Kacugikalii Ta MeToiB MOLYKY iX
PO3B’s13KiB. JJoCIiIKeHO 00YMCIIIOBAIbHY CKIIAIHICTD iCHYIOUUX 3a/1a4 Kiacudikalii. BusiBiaeHo, 0 nocTaHOBKA
3a/aui NOUIyKy ONTUMAaJIbHOI Kilacu@ikalii 03BoJIsie BiIHECTH L0 3a1a4y 10 6araTOKpUTepiaibHUX. BUsBIIEHO, 10
OinbIICTD 33124 ONTUMAaJIbHOI Kyacu@ikallii € BaXXKOPO3B'sI3yBaHUMU (CKJIaAHUMU B OOUMCIIIOBAJIBHOMY CEHC),
OCKIiJIbKY [0 HUX IOJIIHOMiaZbHO 3BOAUTHCA xo4a 6 onHa NP-noBHa 3apa4a. J1g Takux 3a7a4 Ha CbOTOHI HeBigomi
aJITOPUTMH IIOLIYKY TOYHOTO PO3B'sI3KY IPOCTIIINX, Hi’K IIOBHUH N1epebip BCiX JONYCTUMUX PO3B's13KiB 3agadi. Tomy
€ CeHC IIyKaTH NPOCTi HAGIKEeH] ajJirOpuTMHY, SIKi X04 i He 1al0Th TOYHOTO PO3B'SI3KY, ajle MAIOTh BUCOKY
mBuaKomio. Cepen TakKMX aJIrOPUTMIB BUAISIETHCS KIIAC «KafliOHMX» anropuTMiB. BuninieHo HeBupilieHi 3amavi
xiacudikauii. V posaisni 2 HaBeieHO psili OCHOBHUX IIOHSITh Ta PE3YJIbTaTIB, IKi BUKOPUCTOBYIOTHCS B POOOTI Ta
CTOCYIOTbCSI KOMOIHATOPHOTO 00’eKTy «(parMeHTapHa CTPYKTypa». BUB4€HO 0COGIMBOCTI Ta BIACTUBOCTI
(pparMeHTapHUX CTPYKTYpP, BCTAHOBJIEHO 3B'$I30K 3 KAaTETOPi€l0 «OMYKJIICTb» Ta 3a/1a4€l0 MOKPUTTS rpadis.
JoCigyKeHO IOHATTS METAa€BPUCTUKH Ta IIPOAHAJi30BAaHO METAEBPUCTUYHI METOIU NOLIYKY ONTUMAJbHUX PilllEHb
y 3afaui knacugikauii. BcTaHOB/IEHO 3B’130K MiX 3aJja4€l0 ONTMMaJIbHOI IEPECTAHOBKY Ta Kiacudikalii. BussieHo,
1110 €KCIIEPUMEHTAIbHI JOCIIIIKEHHS PO3NOIINY JIOKAJILHUX ONTUMYMIB CBi4aTh PO BUCOKY KOHLIEHTPALIIO iX B
6esrocepenHiil 6JIM3bKOCTI Bif I7106abHOTO ONTUMYMY. [ToKazaHo, 110 mpobseMa MOUyKy [T0YaTKOBUX MOMYJIsLIN
17151 peanizalii eBosoLiiHO-PpparMeHTapHOi MOoJeJli 3BOAUTHCS 10 3a7ja4i OKPUTTS (a0 pO36UTTSI) IPOCTOPY
[I€PECTAaHOBOK ONYKJIMMU MHOKUHAMU. Y PO31isi 3 PO3IJIIHYTO (PparMeHTapHUI aJITOPUTM IIOKPUTTS rpady
3ipkamu. [IpoaHai3oBaHO HANIIPOCTIlli BapiaHTU 3a[ja4i pO3MillleHHsSI BUPOOHUIITBA 3 TOYKU 30pY 3afadi
riiacudikalii, a TaKOX HaBeleHO MEeTaeBPUCTUYHI aJITOPUTMU IIOUIYKY ONITUMAaJIbHUX pillleHb CKJIaHUX 337a4
posaMileHHs BupobHulTea. CYopmysboBaHa 3aada NOKPUTTSL. [106yoBaHO pparMeHTapHY MOAEJb 3a4aui.
BusHayeHO YMOBY NIpU€eJHAHHS €JIeMEHTAPHOrO pparMeHTy. Po3rysiHyTO 3a7a4i po3MillileHHSI BUPOOHULITBA.
BusHaueHa [IOLi/IbHICTh BUKOPHCTAHHS METOy POIO YaCTOK Ta parMeHTapHOI MoJieli, a TaKOX ix mopuikarii. ¥V
PO31iii 4 3aIponoHOBAHO [IPOrpaMHi peanisalii reHepalii Bunankosux rpadis Ta po3p’s3Ky 3ajadi knacudikatlii 3a
IOTIOMOTOI0 METAEBPUCTUYHMX JITOPUTMIB. Bysi0 TPOBEAEHO NOPIBHSHHS €(PEKTUBHOCTI pOOOTH aITOPUTMIB.
PosrisHyTO peasnisalilo CTBOPEHHS BUNAIKOBUX pebep. IIpoBeleHO OLiHKY SIKOCTi METa€BPUCTUYHUX AJITOPUTMIB
PO3B’3Ky 3anayui kiacudikauii. [171s1 oK epeKTUBHOCTI METaeBPUCTUK Ha (parMeHTapHUX CTPYKTypax 0yJo
PO3p06JI€HO IPOrpamy OLiHKY e(peKTUBHOCTI. Bysu peasnizoBaHi yHiBepCasbHi aITOPUTMU PSLLy METaEBPUCTHK.
PeanizoBaHi METOJ, BUMNAKOBOTO MTOUIYKY, METOL iT€PaTMBHOTIO JIOKAJIbHOTO MOIIYKY, METOJ, iMiTawii Bifnany,
€BOJIIOLITHO-PparMeHTapHUI aJIrTOPUTM, METOJ, IlepeMilllaHuX CTpubaoymx >kab. Y mporpami peasiszoBaHi
reHepaTop BUIMAAKOBUX 3aBJlaHb i Iporpama ropiBHIHHS e(DEeKTUBHOCTI aAropuTMiB. [iis 3afayi mokpuTTs rpada
3ipKaMy IPOBEJIEHO YMCEeIbHUM eKCIIepUMEHT Ha 6a3i 53 BUNAaIKOBO 3reHepOBAHUX 3aBllaHb. Po3risaanucs
3B'13K0BIi rpadu 3 unciom BepmvH Bif 20 1o 50 i 3 minpHicTIO pedep 0,5-0,8. 17151 Ko>KHOI 3 33724 6yJ10 T0O6YyZ0BaHO
(dparmeHTapHy MOJEJIb i 3aCTOCOBYBaJIaACs Ipyla aJlrTOPUTMIB (BUIIaIKOBUI MOIIYK, €BOJIIOLIMHO-(pparMmeHTapHUN
aJITOPUTM, METOJ, imMiTauii Binnasny Tomo). [lapameTpu aaropuTMmis Nifdupanncs TaKUM YMHOM, 00 TPYLOMICTKICTb
o64ucseHs 6ysa NpubIM3HO OJHAKOBO. Pe3yIbTaTh OPIBHSHHS Pi3HUX aJITOPUTMIB MTOKA3YIOTh, 10 KOJAEH 3 HUX
He BOJIOJIi€ SIBHOIO ITepeBarolo nepeq inmumu. Lle no6ivHo nigTBepAKye BioMy TEOPEMY IIPO BifICYTHICTh
0€3KOIITOBHUX 00ifliB» N7l METaeBPUCTUK. TakuM UMHOM, B YyMOBax peasbHOI eKCIlIyaTallii po3yMHO
3aCTOCOBYBATH HE OJIHY, a KiJIbKa METa€BPUCTUK i BUOMPATU HaWMKpaIUil Pe3yabTaT. PO3IJISIHYTUI B IUCEPTALilHIN
pOO6OTi METOZ, BUKOPUCTaHHS PparMeHTaPHUX MOZEJIeN 1711 IOIYKy CyOONTUMAaIbHUX PillleHb 3a7a4 Kiaacudikariii,
I03BOJIsIE€ TIOPIBHSIHO IIPOCTO NOOYAYBATU YHiIBEPCAIbHY KOMII'IOTEPHY CUCTEMY [JIs1 TaKWX 3aBAaHb. [Ipuiomy
VHiBEpcaJIbHUMU Oy[yTh IPOTrpaMu peasisallii METaeBPUCTHK, a iHAUBiAyalTbHUMU METOOM NIOOYA0BU

(PparMeHTapHUX MOJeJIeN i AITOPUTMU PO3PAXyHKY 3HAaYEHb KPUTEPIiB.

2. The dissertation is devoted to the generalization and development of the theoretical basis for the mathematical
apparatus for constructing and researching fragmentary models and metaheuristics methods for solving a
classification problem. The models and methods considered in the thesis can be used for resolving many scientific
and practical problems, including the problem of manufactory location. The introduction substantiates the
relevance of the study, formulates major goals and objectives of the research, shows their connection with



scientific programs. Defined research methods, scientific novelty and practical significance of the results. The
Chapter 1 shows the overview of the results on the subject of the dissertation work. The choice of directions of
further research related to the solution of the optimal classification problem is substantiated. The existing
problems of optimal classification and methods of searching for their solutions are considered and analyzed. The
computational complexity of existing problems of classification is investigated. It was found that most optimal
classification tasks are difficult to solve (complex in the computational sense), since at least one NP-complete
problem is polynomially reduced to them. Therefore, it makes sense to look for simple approximate algorithms.
The Chapter 2 provides a number of basic concepts and results that are used in the work and relate to the
"fragmentary structure” combinatoric object. The peculiarities and properties of fragmentary structures were
studied, the connection with the category "bulge" and the task of covering graphs was established. The concept of
meta-heuristics is studied and metaheuristic methods of searching for optimal solutions in the problem of
classification are analyzed. The connection between the task of optimal permutation and classification has been
established. It was found that experimental studies of the distribution of local optimums indicate a high
concentration of them near of the global optimum (the hypothesis about the existence of a "great valley" for
minimum tasks or "central mountain range" for maximum tasks). It is shown that the problem of finding initial
populations for the implementation of an evolutionary-fragmentary model is reduced to the task of covering (or
breaking) the permutation space with convex sets. The Chapter 3 discusses the fragmentary algorithm for covering
graph stars. The simplest options for the task of placing production in terms of the classification task are analyzed,
as well as metaheuristic algorithms finding optimal solutions to complex production placement tasks are given.
The coverage problem is formulated. A fragmentary model of the problem is constructed. The condition of joining
an elementary fragment is determined. The problems of production location are considered. It is determined that
the best results in solving the problem of distribution of economic burden considering the impact on the
environment demonstrate the method of swarming of particles with the selection of coefficients of socialization
and personalization based on a genetic algorithm. The Chapter 4 proposed software implementations for
generating random graphs and solving the classification problem using metaheuristic algorithms. The quality of
metaheuristic algorithms for solving the classification problem is evaluated. A number of metaheuristics have been
implemented. In particular, the method of random search, the method of iterative local search, the method of
simulation of annealing, the evolutionary-fragmentary algorithm, the method of mixed jumping frogs are
implemented. A fragmentary models were built for each of the problems and a group of algorithms was used
(random search, evolutionary-fragmentary algorithm, annealing simulation method, etc.). The parameters of the
algorithms were selected so that the complexity of the calculations was approximately the same. The results of
comparing different algorithms show that none of them has a clear advantage over the others. This indirectly
confirms the well-known "No free lunch" theorem for metaheuristics. Thus, in the conditions of real operation, it is
reasonable to apply not one, but several metaheuristics and choose the best result. The method of using
fragmentary models for finding suboptimal solutions to classification problems considered in the dissertation
allows building a relatively universal computer system for such problems. Moreover, the programs of realization of
metaheuristics will be universal, and the methods of construction of fragmentary models and algorithms of
calculation of values ooof criteria will be individual.
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