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BU3HAYEHOCTi a60 HEUiTKUX). PO3BSI30K psily MOJeJIbHUX 3a7jay 3i 3ralaHUX KJIACiB 4aCTO NPU3BOJIUTH [0
MaTeMaTU4YHUX 00'eKTiB, SIKi MAIOTh Ha3By Aiarpamu BopoHoro a6o pos6uTtts Hipixie. [Jiarpamu BopoHoro B 1BOX i
TPUBUMIPHHUX [IPOCTOPAX BUKOPUCTOBYIOTHCSI B CAMUX Pi3HUX 00JIaCTSIX IPUKJIAIHUX HayK: kKpucTanorpadii, ¢pisukuy,
acTpoHoMii, ximii, Mikpo6iosiorii, KoMn'ToTepHiN rpadili, Ipy BUpilIeHH] MPo6JeM MTYYHOTO iHTEJIEKTY,
pos3nizHaBaHHS 00pasiB Ta iH. [j1s1 No6ynoBM Jiarpam BopoHOro po3po6sieHO 6araTo pisHUX aJrOPUTMIB, OHAK BCi
1ii aJITOPUTMHU JOCUTH CKJIaiHI. MaTeMaTUYHUM arapaToM obynoBu iarpam BopoHoro, sikuil Mae psif rnepesar y
IIOPiBHSIHHI 3 BiJOMUMH IiIXOaMH, ONIMCAaHUMU B HAayKOBIi1 JIiTEPaTypi, € TEOPisl ONTUMAaTIbHOIO PO3OUTTS MHOXMH,
ska po3pobisieHa O.M. Kicenbooo. 1151 po3B’a3aHHs HelepepBHUX 3a1a4 OPM 3arponoHoBaHUH €JMHUI NifXia, B
OCHOBI SIKOTO JIeKUTh HACTYIHA ifies. BuxinHi 3amayui OPM, sxi maTremaTu4HO cpOopMyIbOBaHi SIK
HeCcKiHYeHHOBUMIpHI 3a7ayi onTuMizalii, 3BOSTbCS IEBHMM YMHOM (HaINpuKIaz, yepes QpyHKIioHasn Jlarpanxka) 1o
IIOMTOMIXKHUX CKiIHYEHHOBUMIPHUX HETJIAIKUX 33124 MakcHUMizallii a60 Heranagkux 3ajad MakCUMIHa, AJ1s
4YUCEeJIbHOTO PO3B'sI3aHHS SIKMX 3aCTOCOBYIOTHCS Cy4acHi epeKTUBHI MeTony HegudepeHLiioBHOI onTuMisaii, a
came, pi3Hi mopudikauii r -anropurmy H.3. Illopa. [TepeBaxHa 6inbicTs 3a1a4 Teopii OPM nocrigkyBanach B
yMOBax BU3HaYeHOCTi. OIHaK peasbHi CUTYyallii, 4J1s1 SKUX CTBOPIOIOTHCSI MOJI€Jli ONITUMAaJIbHOTO PO30OUTTS MHOXKMH,
Hal4acTillle XapaKTepU3yIOTbCsl AESKUM CTYIIEHEM HEBU3HAYEHOCTI: B IOYAaTKOBUX JaHUX, B YMOBAxX i LiJsX. Y Lux
BUMAIKAX SKiCTh TPUNHSITHUX PillleHb B ONTUMI3AIiTHUX MOIESIX PO3OUTTS MHOKUH 3HAXOIUTHCS B MPSMIil
3aJIEXKHOCTI Bifl IOBHOTU ypaxyBaHHS BCiX HEBU3HAYEHUX (PAKTOPIB, iCTOTHUX [1J151 HACIIIKIB Bifl IPUIAHATUX pillleHb.
[IpupogHuM NIPeNCTaBISIETLCS y3arajJbHEHHSI MOZEJIEN PO3OUTTSI B yMOBaX BU3BHAUEHOCTI Ha BUIIAIOK MOZEJIel B
YMOBAaxX HEBM3HAYEHOCTI. /17151 pO3KPUTTSI HEBU3HAUEHOCTI B TAKUX 3a7a4ax (TOOTO Ajist popmaisallii HeBU3HA4Y€HOI
indopmatiii) 3acTocoByeThCS anapar Teopii HEYITKUX MHOXKUH, SIKUM 06a3y€eTbCs Ha IIOHSITTI HEYiTKOI MHOXXUHH,
BBenieHoro JI. A. 3aze, a TakoX anapar HediTKoi JIoriki. MeToo po6oTy € po3pobKa Ta OOIPYHTYBAaHHS METOB i
aZropyUTMIB OGYJOBU HEUITKUX Aiarpam BopoHoro i3 3acTocyBaHHSIM TeOpii ONITUMAIbHOTO PO3OUTTS MHOXUH i3 n
-BUMIPHOr0 €BKJIiIOBOTO IpocTopy n E Ha nmigMHOXUHM. 3a aHasorieo 3 knacudikauieo HeviTkux 3agad OPM
BUJIIJIEHO JIBa OCHOBHUX TUIIM HEYITKUX Aiarpam BopoHoro: niarpamu BOpoHOro 3 HEYiTKUMU NTapaMeTpaMHu i
Iiarpamu BopoHOro, B IKMX MHO>KHMHA TOYOK, 110 YTBOPIOIOTh KOMipKM BOpOHOrO, € HeYiTKMMN MHOXKMHAMU (HEYiTKi
KOMipKH). A po3B’130K HediTKux 3a1a4 OPM, sk i 1 nerepminoBanux 3agad OPM, npu3BoguTh 10 106YL0BU
HEYiTKUX Jiarpam BopoHOro nBoX OCHOBHUX THIIIB: AiarpaMu BOpPOHOrO 3 HEUiTKMMU IapaMeTPaMU i iarpaMu 3
HeyviTKuMU KoMipkamu BopoHoro. [TokazaHa MOXJIMBICTb 3aCTOCYBaHHS MaTeMaTU4HOI TeOpii ONTUMalbHOTO
PO30UTTSI MHOXMH 10 OOYI0OBY Aiarpamu BopoHOTro i pisHux ii y3araipHeHb. MaTeMaTUYHUN Ta aJITOPUTMIYHNN
arapar no6yZoBU pi3HUX BapiaHTIB Aiarpamu BopoHOTro 3acHOBaHMi Ha GOPMYJIIOBaHHI HETlepepBHUX 3a11a4
ONTUMAJIbHOTO PO30UTTSI MHOKKH 3 KPUTEPISIMU SIKOCTi pO30UTTS, 1110 3a6€3I1e4yI0Th BiJIIOBiIHI BUAM Hiarpamu

Boponoro.

2. The dissertation is devoted to the development and substantiation of methods and algorithms for constructing
fuzzy Voronoi diagrams using the theory of optimal set partitioning from n-dimensional Euclidean space into
subsets. The mathematical theory of optimal set partitioning (OSP) today is a powerful tool for solving many
theoretical and practically important problems, which are reduced in mathematical formulation to continuous
problems of optimal partitioning of sets from Euclidean space (linear or nonlinear, static or dynamic, deterministic
or stochastic, in certainty or fuzzy). Solving a number of model problems from these classes often leads to
mathematical objects called Voronoi diagrams or Dirichlet partitions. Voronoi diagrams in two and three-
dimensional spaces are used in various fields of applied sciences: crystallography, physics, astronomy, chemistry,
microbiology, computer graphics, in solving problems of artificial intelligence, image recognition, etc. For
constructing Voronoi diagrams, many different algorithms are developed, but all these algorithms are quite
complicated. The mathematical apparatus for constructing Voronoi diagrams, which has a number of advantages
compared to the famous approaches described in the scientific literature, is the theory of optimal set partitioning
developed by O.M. Kiseleva. To solve the continuous OSP problems, a unified approach is proposed, which is based
on the following idea. The original OSP problems, which are mathematically formulated as infinite-dimensional
optimization problems, are reduced in a certain way (for example, through the Lagrange functional) to auxiliary

finite-dimensional non-smooth maximization problems or non-smooth maximin problems, for numerical solutions



of which modern effective methods of non-differentiable optimization are used, namely, different modifications of
Shor’s r-algorithm. The vast majority of problems of the OSP theory were studied under certainty conditions.
However, real situations, for which optimal set partitioning models are created, are most often characterized by a
certain degree of uncertainty: in initial data, in conditions and goals. In these cases, the quality of decisions made
in optimization models of set partitioning is directly dependent on the completeness of taking into account all
uncertain factors that are essential for the consequences of the decisions made. It seems natural to generalize
partitioning models under certainty conditions to the case of models under uncertainty conditions. To disclose
uncertainty in such problems (i.e., to formalize uncertain information), the apparatus of the theory of fuzzy sets is
used, based on the concept of a fuzzy set introduced by L.A. Zade, as well as the apparatus of fuzzy logic. The
purpose of the work is to develop and substantiate methods and algorithms for constructing fuzzy Voronoi
diagrams using the theory of optimal partitioning of sets of n-dimensional Euclidean space n E into subsets. By
analogy with the classification of fuzzy OSP problems, two main types of fuzzy Voronoi diagrams are distinguished:
Voronoi diagrams with fuzzy parameters and Voronoi diagrams, in which the set of points that form Voronoi cells
are fuzzy sets (fuzzy cells). The solution of fuzzy OSP problems, as well as for deterministic OSP problems, leads to
the construction of fuzzy Voronoi diagrams of two main types: Voronoi diagrams with fuzzy parameters and
diagrams with fuzzy Voronoi cells. The possibility of applying the mathematical theory of optimal set partitioning
to the construction of the Voronoi diagram and its various generalizations is shown. The mathematical and
algorithmic apparatus for constructing various variants of the Voronoi diagram is based on the formulation of
continuous problems of optimal set partitioning with partition quality criteria that provide the corresponding
types of Voronois diagrams.
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VIII. 3aKkJIl04Hi BiZoMOCTi
BnacHe IlpizBume Im's I10-6aTbKOBI T'yk Haranis Anarosiisna

roJIOBH pagu

Biacue IpizBume Im's ITo-6aThKOBI T'yk Haranis AnaroniisHa

roJIOBYIOYOrO Ha 3aciJaHHi



BinnosimasabHHui 3a Hi,ZII‘OTOBKy XopaneH TetsHa BosonuMupiBHa

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 32 PEECTpalLilo HayKOBOI IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




