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Pedepar:

1. locizmpkeHHs TONOJIOTIYHOI CTPYKTYPH Ha CKiHYEHHI MHOXUHI Ilepebadae po3p’s13aHHS 334 NiIPpaxyHKy Ta
IepepaxyBaHHs TONOJIOTIN. 17151 1bOTO TOIMOJIOTiI MOJENIOITh rpadamMu, MaTpULSIMY, O6ysIeBUMHU (QYHKIISIMHY,
BIIOPSIIKOBAaHMMU HabOpaMy HEBi€MHUX LIJINX YKCeJl, SIKi BU3HAYal0Th MiHIMaJIbHi OKOJIM €JIeMEeHTiB 3a/1aHOi
CKiHUEHHOI MHOXXVHU - BEKTOPaMU TOMOJIOTiH. Teopist TOMOJIOTiN Ha CKIHUEHHUX MHOXKMHAX Ma€ 6araTo
3acTocyBaHb. B Teopii rpadis 3amaya nepepaxyBaHHs TOMOJIOTIH Ha CKIHYEHHUX MHOKMHAX €KBiBJIEHTHA 3aa4i
nepepaxyBaHHs TPAaH3UTUBHUX OPi€HTOBAHUX rpadis, B asire6paivyHiil TOosorii BOHa 3BOJUTHCS 10 TepepaxyBaHHS
FOMOTOIIIYHUX TUMNIB CKiIHYEHHUX MHOXUH. B XiMii TONOJIOTiYHY CTPYKTYpPy Ha CKiIHYEHHMX MHOKMHAX
BHUKOPHUCTOBYIOTH /111 aHaJli3y MOJIEKYJISIPHUX CTPYKTYP, B T€OPii po3ni3HaBaHHs 00pasiB — AJ1s1 Lu¢poBoi 06pobKu

300pa’KeHb Ha OCHOBi CKIHU€HHUX HAOOPiB CIIOCTEPEKEHb 3 METOI0 OTPUMaHHS iHpopMallii Ipo BMICT 306paskeHHS



Ha OCHOBI ITOHATTS 6JIM3bKOCTI TOYOK. [IUTaHHS MPO 3arajabHy KiJIbKiCTh HETOMEOMOP(HUX TOIMOJIOTIH, a TAKOX PO
KiJIbKICTh BCiX TOTIOJIOTIN Ha N-eJIeMEHTHI MHOXWHI 3aJTUIIA€THCS BinKpUTUM. [Ipy po3B’s13aHHi 3a/1a4
IepepaxyBaHHs Ta IMipaxyHKy TOIOJIOTiY BUKJIIOYHY POJIb BiflirpaioTs To-Tormnosorii. 3a yMOBH, 110 TOIOJIOTIS Mae
M BiIKPUTHAX MHOXKUH, TOBOPSITH, 110 BOHA HAJIEXUTH 10 M-KJacy (260 Mae Bary m). Bukopucranss Bekropa
TONOJIOTI 103BONINIIO fociauTu Bei To-Tomosorii 3 Baroto m>2"(n-1), siki HA3UBaIOTHCS GJIMZBKUMU 10 AUCKPETHOL
tonoJiorii. B nucepTaniiiHiii po60Ti BUKOPHUCTOBYETHCS IIPEACTABIEHHS TOIOJIOTi BEKTOPOM, a TAKOX 3B'SI30K MK
TOIOJIOTISIMUM Ha N-€JIEMEHTHIN Ta (n-1)-eJleMeHTHIll MHOXXMHAX, SIKUH OIIMCaHO 32 JOIIOMOTOI0 BiJHOLIEHHS
y3roJpKEHHOCTI TonoJioriid. [lepepaxoBaHo BeKTOpH BCix To-TomnoJioriit 3 Baroto 27 (n-2)<m<2"(n-1) Ha n-
eJIeMEeHTHIll MHO>UHI, SIKi € Y3roI>KeHUMHU 3 6JIM3bKUMU 10 AVCKPETHOI TOMOJIOorisiMU Ha (n-1)-eJeMeHTHii
MHOXuHi. Cepep, Hux To-Tonosorii 3 Barot 27 (n-2)<m<502"(n-4) pociuigxeHo Bnepuie. Y pobotax Stanley 1971 p. i
Kolli 2007 p. Ta 2014 p. 3HaleHO KiJbKiCcTb TO-TOMOJIOrN HA N-eJIeMEeHTIll MHOXNMHI 3 Barow k=702 (n-4), k=302 (n-
3) Ta k=502 (n-4). [lopiBHSHHS OTPMMAaHUX B AMCEPTaLlii pe3y/bTaTiB i3 3a3HaY€HMMU BUILIE Pe3yIbTaTaMu Jajlo
MO>XUJIMBICTb IlepepaxyBaTH KJlacu TOIOJIOTIH, B SIKUX BCi TOIOJIOT] € y3roiKeHUMHU 3 6JIM3bKUMMU 10 AUCKPETHOI
TOIIOJIOTISIMU, @ TAaKOXK IOBECTH iCHYBaHHSI KJIACiB TOIOJIOTIH 3 Barowo ma[5027(n-4),13027(n-5)), siki He BUMEPIYIOTbCSI
To-TonosorisiMu, y3ropkeHMMU 3 6JIM3bKUMU JI0 JUCKPETHOI Ha (n-1)-eJ1eMeHTHill MHOXKUHI, Ta JBOICTUMU 10 HUX.
JocminKeHo CTPYKTYpY TOIOJIOTIH Ha N-eJleMEeHTHI! MHOKUHI, 5IKi He Y3TO[KeHi 3 TOIOJIOTisIMHU, 6JIM3bKUMU 10
IVCKpeTHOI Ha (n-1)-eJileMEeHTHi1 MHOXWHI, Ta 3HalJJ€HO BEKTOPU TaKUX TOIOJOrii. [Ipu MopeoBaHHi TONoJIOriN
OysieBUMU (PYHKLiSIMUA KOXHIN To-TONOJIOrii CTaBUTBCS Y BiJIIOBiAHICTh KOHIOHKTMBHA HOPMasbHa popma
creliabHOrO BUTJIALY. B nucepraniiiniii po60Ti BBe[IeHO HOBe MOHATTS — MakcuMasbHOi 2-KH® 6yneBoi QpyHKiii,
sIKa BU3HA4yae TOIIOJIOTiI0 Ha CKiHYeHHIN MHOXUHI. [loBelileHO icHyBaHHSI 6ieK1ii Mi>K MHOXKMHOIO TOIIOJIOTIi Ha N~
€JIEMEHTHIl MHOXMHI Ta MHOXHHOIO MakcuManbHux 2-KH® Bif n 3MiHHKX. PO3p06sieHO MeTO, po3Ni3HaBaHHS
B3a€MHO JIBOICTUX Ta CaMOZBOICTUX TO-TOIOJIOrI, 10 BaXKJIUBO [JI4 MiJPaxyHKY KiJbKOCTi TO-TOMOJIOrI i3
3a/1aHoI0 Baroo. Po3nin 1 nprcssiueHo aHasizy my6Irikaliiil, IoB'I3aHMX 3 TEMOIO AucepTalii. 3a3HavyeHo, 110 3a7a4a
nepepaxyBaHHs Ta MiJpaXyHKy TOIOJIOri Ha CKiHYeHHIi!l MHOXKMHI BUHUKJIA 5K 33/ia4ya Teopii rpadis i mo nepiui
pe3yJbTaTU JOCTiIKEHHS Liei 3a7a4i IOB's13aHi 3 BUKOPUCTaHHIM rpadis. BkazaHo Ha Te, O JOCHiIKEHHS]
TOTIOJIOTIM Ha CKiHYEHHI! MHOKVHI Ma€ OCOGJIMBOCTI, OCKIJIbKY TaKa TOIOJIOTiYHA CTPYKTypa € AUCKPETHOIO, i 110
IOCJiIKeHHS Liei CTPYKTYPH TiCHO IIOB'sI3aHe 3 TEOPisSIMU YaCTKOBO BIIOPSIIKOBAaHUX MHOKUH, OyJ1eBUX (DYHKLIH,
rOMOTOIIYHO] TonoJIorii. B 1boMy X po3pini BigzHaueHa oco6uBa posib TO-TOMOJIOrIH 1J1s1 33a7a4i MiApaxyHKy BCiX
TOIIOJIOTi Ha IOBI/IbHIN CKiHYE€HHI MHOXUHI. Y po3aiji 2 mpoaHasi3oBaHO OIy6J1iKOBaHi pe3yJbTaTy, I10B'sI3aHi 3
TEMOIO AMCEePTALifHOTO NOCIiI>KeHHS, a TAKOK IIPeICTaBJIeHi pe3yibTaTy, OTPUMaHi B fuceprauii. OcobsuBa yBara

IpUJijieHa ONUCY METOIB Ta MOZEJIEN IJIsl IPELCTABJIEHHS TOIOJIOTIH, 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[502”(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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