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1. 306paskeHHs HAiBrpyIl MajIuX MOPSAKiB

2. Representations of semigroups of small orders

Pedepar:

1. Inceprarifina po60Ta IPUCBIY€HA BUBYEHHIO HAMIBIPYII NOPSAKY, MEHILIOTO Bif ITSITH, Ta iX MAaTPUYHUX
300pakeHb. Y IepuioMy posfiiii BunucaHo tabauui Kesi Beix (3 TouHicTIO 10 i30MOpdi3My Ta AyalbHOCTI) HAliBrpyn
NOPSAKY, MEHIIOTO YOTUPbOX, BUKJIAEHO OCHOBHI II0YATKOBI BilOMOCTI 3 Teopii 300pa’keHb HaMiBrPyIl i 4aCTKOBO
BIIOPSIKOBAaHMX MHOXMWH, Ta C()OPMYJIbOBAaHA OCHOBHA KylacudikalliiiHa 3a7a4a [71sl B'SI3KM JIQHLIOTIB. Y Ipyromy
PO37iJi B TEPMiHaxX TBIpDHUX Ta BU3HAYAJIbHUX CIIiBBiJHOIIEHb ONKCAHI BCi HAMIBIPYIIY TPETHOTO MOPAIKY.
JloBeneHo, 110 MHOXKMHA 3arajibHuX BiaactuBocteil P3(7), mo cknagaeTbes i3 BnactuBocTel P(C): KOMyTaTUBHICTD;
P(1): icHyBaHHSI OIMHUYHOTO eyleMeHTa; P(0): icHyBaHHS HybOBOrO ey1eMeHTa; P+(0): icHyBaHHS IpuegHAHOTO
HYJIbOBOT esniemeHTa; Pid(1): yncno inemnoTenTiB gopiHioe 1; Pid(2): uncio izemnoTeHTiB fopiBHIOE 2; Pgen(2):
HallMEHIIEe YMCJIO TBIPHUX IOPIBHIOE 2, € MiHIMAJIbHOIO XapaKTEPUCTUYHO [IOBHOIO MHOKVMHOIO BJIACTUBOCTEN [AJ151
KJIaCy BCiX HamiBrpyl NOPSIKY 3. Y TPETbOMY PO3/iJli BUBYAIOTHCS MAaTPUYHi 300pa>KEHHSI HAIliBIPYIl TPETHOTO
nopsaKy. JJoBeieHo KpUTepii BiTHOCHO 306paKyBajibHOTO TUITy TAKMX HAIMIBrpyI. 30KpemMa, TOBELEHO, 110 BCi

HaMiBrpyny TPEThOTO MOPSIIKY MaIOTh PYYHMII TUIL. Y BUIIQJKy CKIHYEHHOTO TUITy BKazaHa KaHOHIYHa popma



MaTPUYHUX 306pakeHb. ONMCaHO (3 TOYHICTIO 10 €KBiBaJIEHTHOCTI) BCi HEPO3KJIaiHi 300pa’KE€HHS HaIiB- TPy
TPEeTHOTO MOPSAIKY. Y YeTBEPTOMY PO3/ijii BUBYAIOTHCSI MOHOIAYN YETBEPTOTO MOPSIKY Ta iX MaTprUyHi 306paskeHHs. B
TepMiHax TBIpHUX Ta BU3HAYAJILHUX CIIiBBiTHOLIEHD OMNMCaHi BCi MOHOIIM Y€TBEPTOro NOPsAKY. loBeneHO KpUurepii
BiZIHOCHO 300paXXyBaJIbHOTO TUITY TAKUX MOHOIZiB. 30KpeMa, JOBeIeHO, 1[0 BCi MOHOIIM Y€TBEPTOTO MOPSIIKY
MaIOTh PY4YHHUIA TUIL. Y BUNIAQIKy CKiHYEHHOTO TUIly BKa3aHa KaHOHIYHa popMa MaTPUYHUX 300pakeHb. ONNCaHO (3
TOYHICTIO /10 €KBiBaJIEHTHOCTI) BCi HEPO3KJIaZHi 306pa’keHHSI MOHOIIiB Y4eTBEPTOr0 IOPSIKY.

2. The thesis is devoted to the study of semigroups of the order of less than five and their matrix representations.
The first chapter is written out Kelly’s tables of all (up to isomorphism and duality) semigroups of order less than
four, basic initial information is given on the theory of representations of semigroups and partially ordered sets,
and formulate a basic classification problem for bundles of chains. In the second chapter, in terms of generators
and determining relations, one describes all third order semigroups and the set of seven properties that is
characteristic for the class of all third order semigroups. It is proved that the set of common properties P3(7)
consisting of properties P(C): commutative; P(1): existence of an identity element; P(0): existence of a null element;
P+(0): existence of an attached null element; Pid(1): the number of idempotents is 1; Pid(2): the number of
idempotents is 2; Pgen(2): the smallest number of generators is 2, is the minimal characteristic complete set of
properties for the class of all semigroups of order 3. In the third chapter one studies matrix representations of the
third order semigroups. The criteria of representation type of such semigroups are proved. In particular, it is
proved that all third order semigroups have tame type. In the case of the finite type, the canonical form of the
matrix representations are specified. All (up to equivalence) indecomposable representations of the third order
semigroups are described. In the fourth chapter one studies the fourth order monoids and their matrix
representations. In terms of the generators and determining relations all monoids of the fourth order are
described. The criteria of representation type of such monoids are proved. In particular, it is proved that all fourth
order monoids have the same type. In the case of the finite type, the canonical form of the matrix representations
are specified. All (up to equivalence) indecomposable representations of the fourth order monoids are described.
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