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1. locnimpKeHHs TOMOJIOTIYHOI CTPYKTYPH Ha CKiHYEHHI MHOXUHI Ilepenbadae po3B’ss3aHHS 334 HilpaxyHKy Ta
nepepaxyBaHHs TOIOJIOTIH. [I71s1 1IbOrO TOIOJIOTiI MOJeIoTh rpadamMu, MaTPULSIMU, OyJIeBUMHN QYHKISIMY,
BIIOPS/IKOBAaHUMU HabOpaMU HEBil'€MHUX LIJINX YUCEJ, SIKi BUBHAYAIOTh MiHiMasIbHiI OKOJIM €JIeMEeHTIB 33JaHOi
CKiHY€HHOI MHO>XKMHU - BEKTOPaMU TONOJIOTi. Teopist Tonosioriii Ha CKiIHU€eHHUX MHOXKMHAX Mae 6araTo
3acTocyBaHb. B Teopii rpadis 3amaya nepepaxyBaHHs TOIOJIOTiH Ha CKIHYEHHUX MHOXKMHAX €KBiBaJIeHTHA 33a4i
IepepaxyBaHHs TPaH3UTUBHUX OPi€eHTOBAaHUX rpadiBs, B ayireO6paiuHiil TONOJIOTii BOHA 3BOJUTHCS 10 NepepaxyBaHHs
TOMOTOIIIYHUX TUMIB CKIHYEHHUX MHOXUH. B XiMii TOIIOJIOTIYHY CTPYKTYPY Ha CKIHYEHHUX MHOKMHAX
BHMKOPHCTOBYIOTH /IJISI aHaJli3y MOJIEKYJISIPHUX CTPYKTYP, B T€OPii po3nizHaBaHHS 00pasiB — aJis1 undpoBoi 06podKu
300pakeHb Ha OCHOBI CKiHYE€HHUX HAabOPiB CIIOCTEpeskeHb 3 METOI0 OTPUMaHHs iHpopMallii TPo BMIiCT 306paskeHHs
Ha OCHOBI IIOHSTTS 6IM3bKOCTI TOYOK. [IMTaHHS PO 3arajibHy KiJIbKiCTh HETOMEOMOP(HUX TOIOJIOTIH, @ TAKOX PO
KiJIBKICTb BCiX TOIOJIOTi HAa N-€JIEeMEHTHi¥ MHOKHMHI 3aJIMIIA€ThCS BiTKpUTHUM. [Ipu po3B’s3aHHi 3a11a4

nepepaxyBaHHs Ta MiPaxyHKy TOIOJIOTIN BUKJIIOYHY POJIb BiflirpaioTs To-Tomnosorii. 3a yMOBH, IO TOIOJIOTIS Mae



M BiIKpUTHUX MHOKUH, TOBOPSITS, 10 BOHA HAJIESKUTh /10 M-KJacy (260 Mae Bary m). Bukoprucranas BeKTopa
TONOJIOTI 103BONINIIO fociauTu Bei To-Tomnosorii 3 Baroto m>2"(n-1), siki HAa3UBaIOTHCS GJIM3BKUMU 10 AUCKPETHOL
TonoJiorii. B nucepTaniiiHiil po60Ti BUKOPUCTOBYETHCS IPEACTABIEHHS TOIOJIOTi BEKTOPOM, a TAKOX 3B'SI30K MK
TOIOJIOTiSIMU Ha N-€JIEMEeHTHI Ta (n-1)-eJleMeHTHi!l MHOXKMHAX, SIKUI ONMCaHOo 32 IOTIOMOTOI0 BiIHOLUIEHHS
y3ro/IKEHHOCTI TonoJioriil. [lepepaxoBano BekTopu Beix To-Tomnosorii 3 Baroto 27 (n-2)<m<2"(n-1) Ha n-
€JIeMEeHTHI!l MHOXUHI, 5IKi € Y3roJI>KeHUMHU 3 6JIM3bKUMU 10 AMCKPETHOI TOMOJIOorisIMU Ha (n-1)-eJeMeHTHi
MHOXuHI. Cepep Hux To-Tomnosorii 3 Barot 27 (n-2)<m<502"(n-4) nociimkeHo Brepuie. Y po6orax Stanley 1971 p. i
Kolli 2007 p. Ta 2014 p. 3HalIeHO KiJbKiCTh TO-TOMOJIOrIN HA N-€JIEMEHTINl MHOXNHI 3 Barow k=702 (n-4), k=302 (n-
3) ta k=502 (n-4). [TopiBHSHHS OTPMMaHUX B JucepTalii pe3ysbTaTiB i3 3a3HaY€HUMU BULIE Pe3yJbTaTaMU Jajlo
MOXJIMBICTb IlepepaxyBaTy KJlacy TOIOJIOTIH, B SIKUX BCi TOIOJIOTI] € Y3rofi)keHNMHU 3 6JIM3bKUMMU 10 AUCKPETHOI
TOIIOJIOTISIMU, @ TAKOX JI0BECTH iCHYBaHHSI KJIACiB TOMOJIOTIH 3 Baroo ma[5027(n-4),1302~(n-5)), siki He BU4EPITyIOTbhCS
To-TonosorisAMHU, Y3roKeHNMHU 3 6JIM3bKUMU 10 AUCKPETHOI Ha (n-1)-esleMeHTHill MHOXKVHI, Ta ABOICTUMU 10 HUX.
JocminKeHo CTPYKTYpY TOIOJIOTiH Ha n-eJleMEeHTHI! MHOKUHI, 5IKi He Y3TO[IKEeHi 3 TOIOJIOTisIMU, 6JIM3bKUMU 10
IMCKPEeTHOI Ha (n-1)-esleMeHTHI MHOXUHI, Ta 3HalJ€HO BEKTOPU TaKUX TOMOJOTIH. [Tpy MozennioBaHHi TOMOJIOTii
OyneBuMHU (YHKLISIMU KOXKHIlN To-Tomosorii CTaBUTbCS Y BifTIOBiAHICTh KOH'IOHKTMBHA HOPMaJlbHA popma
CIlelliaJIbHOro BUIJIANY. B mucepraniiiHiil po6oTi BBeZeHO HOBe MOHATTS — MakcuMasbHoi 2-KH® 6yseBoi QpyHKuii,
sIKa BU3HA4yae TOIIOJIOTiI0 Ha CKiHYeHHIN MHOXUHI. JloBe[ileHO icHyBaHHS 6ieK1jii Mi>k MHOXKMHOIO TOIIOJIOTi Ha N-
€JIEMEHTHIIl MHOXMHI Ta MHOXHHOIO MakcuManbHux 2-KH® Bif n 3MiHHKX. PO3p06siIeHO METO, pO3Ni3HaBaHHS
B33a€MHO JIBOICTUX Ta CaMOABOICTUX TO-TOIOJIOrIN, 110 BAKJIUBO AJIS MiTPAXYHKY KiJIbKOCTi TO-TOIOJIOrI i3
3a/1aHoI0 Baroo. Po3nin 1 npucssiueHo aHasizy my6siikaliiil, IoB'I3aHUX 3 TEMOIO AucepTalii. 3a3HayeHo, 110 3a7a4a
nepepaxyBaHHs Ta MiJpaXyHKy TOIMOJIOTi Ha CKiHYEHHINl MHOXKMHI BUHUKJIA SIK 33/ia4a Teopii rpadis i mo nepiui
pe3yJIbTaTy JOCTiIKeHHs Liei 3a5avi MoB's13aHi 3 BUKOpucTaHHIM rpadiB. BkazaHo Ha Te, 0 JOCHTiIKeHHS
TOIIOJIOTIM Ha CKiHYEHHIl!l MHOKMHI Ma€e OCOGJIMBOCTI, OCKIJIbKY TaKa TOIOJIOTiYHA CTPYKTypa € AUCKPETHOIO, i 1110
IOCTiIKEeHHS Liiei CTPYKTYPH TiCHO IIOB'sI3aHE 3 TEOPisSIMU YaCTKOBO BIIOPSIIKOBAHUX MHOKMH, OyJ1€BUX (DYHKLIH,
rOMOTOIIYHO]I TONOJIOrii. B 1bOMy X po31ini BigzHayeHa ocob1Ba posib TO-TOMOJIOTIH AJ1s1 3a7a4i MiApaxyHKy BCiX
TOTIOJIOTIM Ha OBIiIbHIN CKiHUEHHI MHOXUHI. Y po3isi 2 mpoaHaii3oBaHO OMy06J1iKOBaHi pe3yJbTaTH, 0B’ s13aHi 3
TEMOI0 AMCepTaLifHOTO NOCiI)KeHHS, a TAaKOXK IIpeiCTaBJIeHi pe3yibTaTy, OTPUMaHi B fucepraii. OcobsuBa yBara

[pUijieHa ONKUCY METOIB Ta MOZEJIEN IJIsl IPELCTABJIEHH TOIIOJIOTIH, OLiHIIi iX ITepeBar Ta HeJIOJIKiB...

2. The study of the topological structure on a finite set involves solving the problems of counting and enumerating
topologies. For this purpose, topologies are modeled by graphs, matrices, Boolean functions, ordered sets of non-
negative integers, which determine the minimal neighborhoods of the elements of a given finite set - vectors of
topologies. The theory of topologies on finite sets has many applications. In graph theory, the task of enumerating
topologies on finite sets is equivalent to the task of enumerating transitive directed graphs, in algebraic topology it
is reduced to enumerating homotopy types of finite sets. In chemistry, the topological structure on finite sets is
used for the analysis of molecular structures, in the theory of pattern recognition - for digital image processing
based on finite sets of observations in order to obtain information about the content of the image based on the
concept of proximity of points. The question of the total number of non-homeomorphic topologies, as well as the
number of all topologies on an n-element set, remains open. To-topologies play an exclusive role in solving
problems of enumeration and counting of topologies. Provided that a topology has m open sets, it is said to belong
to the m-class (or has weight m). The use of the topology vector made it possible to investigate all To-topologies
with weight m>2"(n-1), which are called close to discrete topology. The dissertation uses the representation of
topology by a vector, as well as the relationship between topologies on n-element and (n-1)-element sets, which is
described using the topology consistency relation. The vectors of all To-topologies with weight 2"~(n-2)<m<2"(n-
1) on the n-element set, which are consistent with close to discrete topologies on the (n-1)-element set, are listed.
Among them, To-topologies with weight 2">(n-2)<m<502"(n-4) were investigated for the first time. In the works of
Stanley in 1971 and Kolli in 2007 and 2014, the number of To-topologies on the n-elements of the set with weights
k>702"(n-4), k=302 (n-3) was found and k=502"(n-4). Comparison of the results obtained in the dissertation with the

above-mentioned results made it possible to list the classes of topologies in which all topologies are consistent



with topologies close to discrete, as well as to prove the existence of classes of topologies with weight mo[5027(n~-
4),130 27(n-5)), which are not exhausted by To-topologies consistent with those close to discrete on the (n-1)-
element set, and dual to them. The structure of the topologies on the n-element set, which are not consistent with
the topologies close to the discrete one on the (n-1)-element set, was studied, and the vectors of such topologies
were found. When modeling topologies with Boolean functions, a conjunctive normal form of a special form is
assigned to each To-topology. In the dissertation, a new concept was introduced - the maximal 2-KNF Boolean
function, which defines the topology on a finite set. The existence of a bijection between a set of topologies on an
n-element set and a set of maximal 2-KNF of n variables is proved. A method for recognizing mutually dual and
self-dual To-topologies has been developed, which is important for counting the number of To-topologies with a
given weight. Chapter 1is devoted to the analysis of publications related to the topic of the dissertation. It is noted
that the problem of enumerating and counting topologies on a finite set arose as a problem of graph theory and
that the first results of the research of this problem are related to the use of graphs. It is pointed out that the study
of topologies on a finite set has peculiarities, since such a topological structure is discrete, and that the study of
this structure is closely related to the theories of partially ordered sets, Boolean functions, and homotopy
topology. In the same section, the special role of To-topologies for the problem of counting all topologies on an
arbitrary finite set is noted. Chapter 2 analyzes the published results related to the topic of the dissertation
research and presents the results obtained in the dissertation. Special attention is paid to the description of
methods and models for representing topologies, to the assessment of their advantages and disadvantages...
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