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1. Incepranifina po60Ta IpUCBSIY€HA BUBYEHHIO aOCTPAKTHUX BJIAaCTUBOCTEN HaNiBrpyn eHIoMopdi3amMiB 6iHapHUX
BiHOIIEHb 3aJlaHUX KJIACiB: BifHOIIEHb €KBiBaJIEHTHOCTi, CHAMETPUYHUX, €(PEKTUBHUX i 3B'SI3HUX BiJHOIIEHD.
BrBYaloThCs HAMiBrpynu €HOOTOMNI3MIB Ta BiATIOBIHOCTI HAMIBrpyINl €HIOMOP(i3MiB 3a3HAYEHUX PEJISLINHUX
cucreM. PoboTa ckyazaeTbcst 3 aHOTallii, BCTYIy, TPbOX PO3ZiJiB, BUCHOBKIB, CIIMCKY BUKOPUCTAHUX JKepel i
IOJATKIB. Y BCTyIi OGI'PYHTOBAHO aKTyaJbHICTh TEMU JMCEPTallii, BU3HAYEHO METY, 3aBIaHHSI, 00'€KT Ta IPEIMET
IIOCJIiIPKEHHS, BKa3aHO METOIY AOCHiIKeHHS, C(pOPMYILOBAHO HAYKOBY HOBU3HY, TEOPETUYHE Ta PAKTUYHE
3HAYEHHS OJlep>KaHMX Pe3yJIbTaTiB, a TAKOXX 0COOMCTUM BHECOK 3100yBavya. HaBeneHo nepesik cemiHapiB i
KOHQepeHLliil, Ha IKuX 0yJI0 anpob0BaHO pe3yJIbTaTy AUcepTallii, 0OxapakTepu30BaHO CTPYKTYpy poboTu. Y
[epHIOMY PO37iJli MOAAI0THCS HEOOXiAHI TEOPETHUYHI BiIOMOCTI 3 Teopii HamiBrpyI i Teopii rpadis Ta HABOAITHCS
BiZJOMi pe3ysbTaTy, sIKi BAKOPUCTOBYIOThCS B IMCEPTaLliiiHiil poboTi Hagai. [Iyg foBiIbHOTO 6iHAPHOTO BifHOIIEHHS

BM3HAYEHO IiCTh TUMIB €HAOTOMI3MiB Ta OIIMCAHO HAIMIBIPYyINy €HIOTOIiI3MiB , MHOXKMHY HaIliBCUJIbHUX JIOKAJIbHO



CUJIbHUX , KBa3iCUJIbHUX €HJ0TOMI3MIB, MOHOIJ, CUJIbHYX €HA0TOMI3MIB Ta TPYIly aBTOTOII3MIB BifHOIIEHHS
€KBiBaJIEHTHOCTI . BCTaHOBJIEHO 3B’130K MiX BiJl[TOBIIHOCTSIMYU HAIIBrpynu eHnoMopdi3MiB JOBiIbHOI
€KBiBaJICHTHOCTi Ha MHOXXMHI Ta HaMiBrpyrnamMu €H0TOIi3MiB [JbOTO BiJHOIIEHHS, a Came: HalliBrpymna
€HJIOTOIi3MiB, MOHOIl CMJILBHMX €HMIOTOIIi3MIB i rpymna aBTOTOII3MiB BilHOLIEHHS €KBiBaJIEHTHOCTI €
BiATIOBiTHOCTSIMU HaIliBIpynu eHAoMopdi3MiB Tiei )X ekBiBaJIeHTHOCTI. 3Hal1eHO HeOOXinHiI Ta [OCTaTHI yMOBY, 3a
KX MHOKVHY Ta € BiANOBIIHOCTSIMU HAMIBIPYyNH . Y IPYrOMy PO3[ijli BUBYAIOTHCS BiAIIOBIIHOCTI HAMliBIPyu
eHJIoMOPQi3MiB OBINILHOTO BiJHOLIEHHS €KBiBaJIEHTHOCTI. BU3Ha4€HO MaJly KaTeropito MHOXXMHOIO 00'€KTIB SIKO €
(paKTOP-MHOXMHA MHOKVHU 32 €KBiBaJIEHTHICTIO @ MOp(dismamu — 6yab-sKi BioOpa>keHHS MK KjlacaMu
€KBIBJIEHTHOCTI 3 3a JOIIOMOTr0I0 KOHCTPYKIIii BiHI[€BOr0 JOOYTKY MOHOIZIa 3 MaJIOI0 KaTeropieio OIMCcaHo
300pa’KeHHSI TPbOX BiAIIOBIHOCTEN HAMIBIPYIIX BCiX eHIOMOP(Qi3MiB OBiNILHOTIO BiIHOLIEHHS €KBiBaJIEHTHOCTI, a
came: HaliBrpymnu BCiX eHI0TOII3MiB, MOHOIIA BCIX CUJIBHUX €HIOTONI3MIB Ta IPYIM aBTOTOII3MiB [OBiJIbHOI
€KBiBaJIEHTHOCTI. 3a JOIIOMOTIOI0 BJIaCTUBOCTEN MiHIMAJIbHOTIO ifieasny HamiBrpyny €H40TONI3MIB BiJHOIIEHHS
€KBiBJIEHTHOCTI JOBEe,eHO BU3HAYEHOCTI BiJHOIIEHb €KBiBaJIEHTHOCTI 3 TOYHICTIO [10 i30MOopdizmMy iX HamiBrpynamu
eHpoToni3mis. KpiMm Toro, no6ygoBaHo Bci i30Mop¢izMu MiX HalliBrpynaMy €HJIOTOMNi3MiB OBIIbHUX
eKkBiBasieHTHOCTEN. ONMCaHO KpUTEpPiaibHi YMOBU PETYJISIPHOCTI Ta KOPETYJISIPHOCTI BiATIOBIAHOCTEN 4K HAIliBIPYII
€HJIOTOIi3MIB BilHOIIEHHS €KBiBaJIEHTHOCTI. BU3Hau€HO NOHSTTS €eHJOTUIly 6iHApHOTO BiJHOLIEHHS BiZHOCHO HOro
€HJIOTOIIi3MiB SIK 3HaY€HHS CyMHU [i€ , , IpriiMaloTh 3HaueHHs 0 a6o 1 Ta BUBHAYAIOThCS B TaKMM CIIOCIO: K10 HA -Tiil
1o3ulii B MOCJIiIOBHOCTI BKII0Y€Hb MHOKMHY 30iraloThCsl, B iHIIOMY BUNaaKy. OTpUMaHo Ki1acu@ikalliio Bcix
€KBiBaJICHTHOCTEN 32 3HAUYEHHSM X €eHIOTUITY BiTHOCHO €H/IOTOIIi3MiB, a TAaKOX KJylacu(iKallilo BCiX CTPOTUX
YaCTKOBUX €KBiBaJIEHTHOCTEH 32 3HAYEHHSM iX eHJOTUILY BilHOCHO eHJoMOopdi3MiB. BU3Hau€HO MOHSTTS
€HJIOCIIeKTPa GiHapHOTrO BiIHOIIEHHS BiIHOCHO H1Or0 €HI0TOMi3MiB SIK IIOCJIiIOBHOCTI IOTY>XHOCTEH . JloCiI>KeHO
€HJIOCTIEKTP [OBiJIbHOTO BiJHOIIEHHS €KBiBaJIEHTHOCTI HA CKiHYEHHI MHOXUHI. Y TPETbOMY PO3JiJi BUBYa€ThCS
HaIiBrpyma eHJ0ToNi3MiB e(peKTUBHOTO i 3B’I3HOT0 6iHAPHOTO BiJHOLIEHHS i MOHOIM, CUJIbHUX €HIO0TOII3MiB
CAMETPUYHOTro 6iHapHOTO BifHOLIEHHS. [y 6GiHapHUX BiJHOLIEHB, SIKi 33/J0BOJIbHSIIOT YMOBU €(PEKTUBHOCTI Ta
3B'SI3HOCTI, JJOBEJEHO, 1110 HaMliBrpymna eHJoTOMi3MiB Oy/ib-SKOr0 TAKOTO BilHOLIEHHS XapaKTepu3ye 1ie biHapHe
BiZIHOIIEHHSI 3 TOYHICTIO JI0 i30TOMNi3My 200 aHTUi30TOMi3MY. [I7151 CUMETPUYHUX GiHApHUX BiJHOLIEHb [IEBHOT'O KJIACY
OTPUMAaHO TOYHE 300PaKEHHS MOHOIJla CUJIbPHUX €HJIOTOIi3MIB TaKOro BiJHOLIEHHS Y BUTJISALi BiHLIEBOTO IOOYTKY

MOHOIJIa CUJIbHUX iH' €KTUBHUX eHIOMOP(]i3MiB i Aeskoi Masoi kateropii.

2. The thesis is devoted to studying abstract properties of the endomorphism semigroups of equivalence relations,
symmetric binary relations, effective and connected binary relations. Endotopism semigroups and
correspondences of endomorphism semigroups of these relational systems are studied. The thesis consists of an
annotation, an introduction, three sections, conclusions, a list of publications on the topic of the thesis and
additions. In the introduction the urgency of the topic of the dissertation is substantiated, the goal, objectives,
object and subject of the study are determined, research methods are indicated. The scientific novelty and the
theoretical and practical significance of the results are formulated as well as the author personal contribution is
given. The list of seminars and conferences on which the results of the thesis have been represented is indicated,
and the structure of the work is characterized. The first section contains the necessary theoretical information
from the theory of semigroups and known results that are used below. Six types of endotopisms of binary relation
are defined. For an arbitrary equivalence relation an endotopism semigroup a set of semi-strong endotopisms, a
set of locally strong endotopisms, a set of quasi-strong endotopisms, a strong endotopism monoid and an
autotopism group are described. It is established that the endotopism semigroup, the strong endotopism monoid
and the autotopism group of an equivalence relation are correspondences of the monoid of all endomorphisms of
the equivalence relation. Necessary and sufficient conditions under which sets , and are correspondences of are
found. In the second section, correspondences of the endomorphism semigroup of an equivalence relation are
studied. For an equivalence we define a small category such that and the morphism set consist of all mappings
between any two classes of . Using the construction of the wreath product of a monoid with a small category ,
faithful representations of three correspondences of the semigroup of all endomorphisms of an arbitrary
equivalence relation are described, namely, of the semigroup of all endotopisms, of the monoid of all strong



endotopisms, and, correspondingly, of the group of all autotopisms of the given equivalence. Using properties of
the minimal ideal of the endotopism semigroup it is proved that arbitrary equivalence relations are determined up
to an isomorphism by their endotopism semigroups. All isomorphisms are constructed between endotopism
semigroups of arbitrary equivalences. The regularity and coregularity conditions for endotopism semigroups of the
given type are established. The concept of an endotype of the binary relation with respect to its endotopisms is
defined. We put where , , take a value O or 1. In addition, if at the -th position in the chain of inclusions
corresponding sets are coincide and otherwise. A classification of all equivalences according to a value of their
endotypes relative to endotopisms is obtained. All possible endotype values of an arbitrary strict partial
equivalence with respect to its endomorphisms are found. The concept of an endospectrum of the binary relation
with respect to its endotypes is defined as a sequence of powers . For an arbitrary equivalence relation on a finite
set the endospectrum is studied. In the third section, we study the semigroup of endotopisms of effective and
connected binary relations and the monoid of strong endotopisms of a symmetric binary relation. For binary
relations that satisfy the condition of efficiency and connectivity, it is proved that the endotopism semigroup of
any such relation characterizes this binary relation up to an isotopism or an antiisotopism. For symmetric binary
relations of a certain class, the faithful representation of the monoid of strong endotopisms in the form of a wreath
product of the strong injective endomorphism monoid and some small category is obtained.
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