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Pedepar:

1. InceprauiiiHa po60Ta NpUCBSY€HAa PO3pO06Li Ta OOIPYHTYBAHHIO METOZIB i aJITOPUTMIB IOOYIOBU HEYITKUX
Iiarpam BopoHoro i3 3acTocyBaHHSIM Teopii ONITUMAaTIbHOIO PO3OUTTSI MHOXMH i3 ~BUMiIpHOTO €BKJIiZJOBOrO
IIPOCTOPY Ha MiTMHOKXMHU. MaTemaTUuyHa Teopisi ONTUMAaJIbHOTO po36UTTsI MHOXMH (OPM) Ha CbOrofiHi €
MOTYKHUM iHCTPYMEHTOM JJ1s1 PO3B’sI3aHHS 6araTbOX TEOPETUYHUX i IPAKTUYHO BAXKJIMBUX 3a7ja4, IO 3BOJSTHCS B
MaTeMaTH4Hil TOCTAaHOBIi IO HellepePBHUX 33/1a4 OIITUMAJIbHOIO PO3OUTTS MHOXHHU 3 €BKJIiZIOBOIO IIPOCTOPY
(minifiHMX a60 HeMiHIMHUX, CTATUYHUX a00 TUHAMIYHUX, leTePMiHOBaHUX a60 CTOXaCTUYHUX, B yMOBax
BU3HAYEHOCTi a60 HEUiTKUX). PO3BSI30K psily MOJIe/IbHUX 3a7iay 3i 3ralaHUX KJIAciB 4acTO NPU3BOJUTH [0
MaTeMaTU4HUX 00'€KTIB, sIKi MalOTh Ha3By Jiarpamu BopoHoro a6o po3outts Jipixie. [liarpamu BopoHOro B ABOX i

TPUBUMIPHUX [IPOCTOPAX BUKOPUCTOBYIOTHCSI B CAMUX Pi3HUX 00JIACTSIX IPUKJIAIHUX HayK: kpucTanorpadii, ¢pisukuy,



acTpoHOMii, ximii, Mikpo6ioJiorii, KoMIT'toTepHiil rpadilli, Npu BUpilleHHi IPO6IeM ITYYHOTO iHTEJIEKTY,
po3Ii3HaBaHHS 00pa3iB Ta iH. []7151 no6ynoBu niarpam BopoHoro po3po6seHo 6arato pisHUX aJIfOPUTMIB, OJHAK BCi
1ii aJITOPUTMHU JOCUTH CKJIaiHi. MaTeMaTUYHUM arapaTtoM NobynoBu fiarpam BopoHoro, sKuil Mae psij rnepesar y
MOPiBHSIHHI 3 BiJOMUMH MiXOJaMH, ONIMCAaHUMU B HAyKOBii1 JIITEPATYPi, € TEOPisl ONTUMATIBHOIO PO3OUTTS MHOXKMH,
sika po3pobisiena O.M. KicenboBoio. [171s1 po3B’s3aHHS HernlepepBHUX 33124 OPM 3anponoHoOBaHUY €JUHUN MiXil, B
OCHOBI SIKOTO JIeXKUTh HACTyIHA ifest. BuxingHi 3amaui OPM, sxi maTremaTu4HO cpOopMyJIbOBaHi SIK
HeCKiHUeHHOBUMIPHI 3a/1a4i onTuMizalii, 3BOISTbCS IEBHMM YMHOM (HaNpUKIIaz, yepes pyHKLioHasn Jlarpanxka) 1o
IOTIOMI>KHUX CKiHY€HHOBHMMIiPHUX HETJIAAKUX 33/1a4 MakCcHMi3alii abo Hersnagkux 3a1a4 MaKCUMiHa, 71
YUCEJIbHOTO PO3B'sI3aHHS SIKUX 3aCTOCOBYIOTHCS Cy4acHi epeKTUBHI MeTony HegudepeHLiioBHOI onTuMizarii, a
came, pi3Hi mogudikauii r -anropurmy H.3. Illopa. [TepeBaxHa 6inbicTs 3ana4 Teopii OPM nociigxysanacs B
yMOBax BU3HaYeHOCTi. OIHAaK peasbHi CUTYyallii, 4J1s1 SKUX CTBOPIOIOTHCSI MOJI€Jli OITUMAaJIbHOTO PO30OUTTS MHOXKMH,
HayYacTille XapaKTEPU3yIOThCS NESIKUM CTYIIEHEM HEBU3HAYEHOCTI: B I0YAaTKOBYX [AHUX, B YMOBAX i LJISAX. Y LUX
BUMAIKaX SIKiCTh TPUNHSITUX PillleHb B ONTUMI3aIiTHUX MOIENSIX PO3OUTTSI MHOKUH 3HAXOIUTHCS B MPSMIil
3aJIEXKHOCTI Bifl IOBHOTU ypaxyBaHHS BCiX HEBU3HAYEHUX (PAKTOPIB, iCTOTHUX [1J15 HACIIIKIB Bifl IPUIAHATUX pillleHb.
[IpupogHuM NIPEICTABISIETLCS y3araIbHEHHSI MOZEJIEN PO3OUTTSI B yMOBaX BU3HAYEHOCTI Ha BUNIAIOK MOZ el B
yMOBaX HEBM3HAYEHOCTI. [I711 pO3KPUTTSI HEBU3HAUEHOCTI B TaKuX 3asiavyax (To6To A popmanizanii HeBU3HAYeHO]
iHdopmatiii) 3acToCcoByeThCS anapar Teopii HEYITKUX MHOKUH, SIKU 6a3y€eTbCs Ha IIOHSITTI HEYiTKOI MHOXXUHH,
BBenieHoro JI. A. 3aze, a TakoX anapar HediTKOi JIoTikd. MeTo po6oTy € po3pobKa Ta OOIPYHTYBAaHHS METOB i
aJIrOpUTMIB NOGYJOBU HEUITKUX Aiarpam BopoHOro i3 3acTocyBaHHSIM TeOpii ONITUMAIbHOTO PO3OUTTS MHOXUH i3 n
-BUMIPHOTO €BKJIiJI0BOTO I1pocTopy n E Ha nigMHOXUHM. 3a aHasorieo 3 knacudikalieo HeviTkux 3agady OPM
BUIiJIEHO J1Ba OCHOBHUX TUIIU HEWiTKUX Aiarpam BopoHoro: miarpamu BopoHOro 3 HEWiTKMMU [TapamMeTpamu i
Iiarpamu BopoHOTO, B IKMX MHOKHMHA TOYOK, 1110 YTBOPIOIOTh KOMIpKH BOPOHOTO, € HEYiTKUMU MHOKMHAMU (HEYITKi
KOMipKH). A po3B’130K HeuiTKux 3ama4 OPM, sk i AJ1s1 nerepmiHoBanux 3aga4 OPM, npu3BoguTh 10 106YL0BU
HEYiTKUX Jiarpam BopoHOro 1BOX OCHOBHUX THIIIB: AiarpaMu BOPOHOro 3 HEUiTKMMU IapaMeTPaMHU i JiarpaMu 3
HeviTKMMU KoMipkamu BopoHoro. [TokazaHa MOXJIMBICTb 3aCTOCYBaHHS MaTeMaTU4HOI TeOpii ONTUMaILHOTO
PO30OUTTSI MHOXKUH 1,0 OOYA0BY JAiarpaMu BopoHoro i pi3Hux ii y3arasibHeHb. MaTeMaTU4HUI Ta aJITOPUTMIYHAN
arapar nobyZoBU pi3HUX BapiaHTIB Aiarpamu BopoHOTro 3acHOBaHMiI Ha GOPMYJIIOBaHHI HellepepBHUX 3a1ay
ONTUMAJIbHOTO PO30UTTSI MHOKKH 3 KPUTEPISIMU SIKOCTi pO30UTTS, 110 3a6€31€4yI0Th BiJ[IOBiIHI BUAM Jiarpamu

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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Biacue IpizBume Im's I1o-6aThKOBI T'yk Haranis AnarosiisHa
TOJIOBYIOYOTO Ha 3acCiiaHHi

BinnosimasabHHUH 3a lli,ILI‘OTOBKy XopaneH Tersna BosogyumupiBHa
00JIiKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTtosiiBHA

OisSIIBHOCTI




