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1. IncepTaliiio NpucBsIYeHO JOCiIKEeHHIO MaiKe-KijleLlb 3 ONVHUIEI0 Ta JIOKAJIbHUX MalKe-Kijelp, Ta ix mooyosi
3a JOIIOMOT00 CUCTEMU KOMII'I0TepHOi anredpu GAP. [lepiuil po3zis IpUCBSIY€HO OIJISIAY BilOMUX Pe3yJbTaTiB
PO CKiHYEHHI Malke-KijbLg 3 oauHULe10. OY4eBUIHO, 110 KOJKHE aCOLiaTUBHE Kijlblie € MarbKe-KuIbLEM, i KOJKHA
rpyma € aAuTUBHOIO IPYIIOI0 MaliKe-KiJIbIs, ajie He 0060B'I3KOBO Maii>ke-KiJblig 3 oguHuLel0. [TuTaHHs 1Ipo Te, SIKi
Ipyny MOXyTb OYTU afUTUBHUMU IPyllaMy Maiike-Kijlelb 3 ONUHUIIE0, JOCTIIKyeTbCs 3 KiHllsl 1960-X pOKiB.
JocmimKeHHs JIOKaJIbHUX MaiiKe-Kijielb 6yJI0 iHiliioBaHO MEeKCOHOM, SIKUI BU3HA4YUB Psifl iX OCHOBHUX
BJIACTUBOCTEMN i, 30KpEMa, [OBIB, 10 aJUTUBHA I'PyIa HYJIb-CUMETPUYHOIO JIOKAJILHOI'O MalKe-Kijblisl € p-TPYyIOoI0.
Ilnm aBTOpPOM 6YJI0 ONIMCaHO yci Hei3oMOopdHI HyIb-CUMETPUYHI JIOKAJIbHI Mal>ke-KiJblis 3 HEIUKIIIYHOIO
aIUTUBHOIO TPYIIOI0 MOPAAKY P2, SIKi HE € MalbKe-TOoJIsIMU. 3a3HaYMMO, L0 3aJIMIIAEThCS BiIKPUTHUM IIUTAHHY, SIKi
HeabeJsieBi p-Irpyny MOXYTb OYTH aAUTUBHUMU I'PYIIaMU JIOKAJIbHUX MalKe-Kijelpb. Y Apyromy po3aiji HaBe4eHo
OCHOBHI O3Ha4Y€HH Ta PE3YyJIbTATH, 110 CTOCYIOThCA MalKe-Kijlelib 3 OOUHULEIO Ta IPYI Nopsaaky p~3. OTpuMani

HeOoOXiJIHI yMOBM iCHYBaHHS Mai>ke-Kijlellb 3 OAMHULIEIO HA TaKUX rpymnax. JJoBeieHo HeoOXiHi yMOBU iCHYBaHHS



MalbKe-Kijlellb 3 OOMHULEIO0 Ha HeabesleBUX Ipynax nopsagky p~3. TpeTiit po3zin NprUCBSIY€HO BUBYEHHIO JIOKAJIbHUX
MarbKe-Kisenb nopsaaxky p~ 3. HaBeneHe 03Ha4€HHS JIOKAJIbHUX MalbKe-Kijlellb Ta iX OCHOBHI BJIACTUBOCTI.
[To6GymoBaHO NPUKJIAAM JIOKAJIBHUX Mal>ke-Kijlellb 3 €JIeMEHTAaPHOIO abesIeBOI0 aIUTUBHOIO I'PYIIOK0 NOPSAKY P~ 3.
BrBYaloThCs JIOKa/IbHI MalKe-Kijblisl Ha HeabesleBUX rpynax nopsaky p~3. OTpumaHi HeoOXifHi Ta JOCTaTHI yMOBU
icHyBaHHS JIOKaJIbHI MaibKe-Kijblisl, aAUTUBHI rpynu sIKux isomopdui G_1, G_2 ta G_3, BinnoBigHO. Y 4eTBepTOMy
PO3[iji BUBYAIOThCSl MalKe-Kijblsl 3 ONMHUIIEI0 TopsaKiB p™4 . HaBeneHo kiacudikariio rpyn nopsaxy p~4.
OTpumaHo HeoOXiiHI yMOBHU iCHYBaHHS MalbKe-Kijlelb 3 OOVMHHULIEIO Ha IPYyIax KJIaCy HiJIbIIOTEHTHOCTI 2 Ta KJacy
HiJILIIOTEHTHOCTI 3, BifOBifHO. Y IITOMY PO3[iJli ONMCAHO JIOKaJIbHI Malbke-KisblLsl MOpsiAKy p~4. [Tepmuit
MigPO3[isl IPUCBSIYEHO NOCIIIKEHHIO JIOKaJIbHAX MalKe-KijIelp Ha TPyIax NopsSgKy p~4 Ta Kiacy
HiJIBITOTEHTHOCT] 2. A caMe, IT0Ka3aHo, 10 [1J14 HEMAPHUX P i3 6 TaKUX IPYyI 4 € aAUTUBHUMU IPyIIaMU JIOKAJIbHUX
Malbke-Kisneup. Jlesiki NpukIaay TakAx Malbke-Kisielb SIBHO OOY0BaHi. Y IpyroMy Migpo3aiji JOCiIKy0TbC
IPYIM KJ1aCy HIJILIIOTEHTHOCTI 3 TIOPAIKY P4, AKi € aAUTUBHUMY I'PyIIaMU JIOKAJIbLHUX MalKe-Kijlelb. Y LOCTOMY
PO3[iji BUBYAIOThCS MalKe-KijbIIsIM 3 OAUHULIEIO Ha JIesIKUX HeabesieBUx rpynax. OnmucaHo BCi MOKIIMBI TUIIY IPYIIL
Minnepa-MopeHo, 5Ki € afUTUBHMMU IpyliamMu Malbke-Kinelp 3 oguHuLeo. [lokasaHo, 1o He icHye Mailke-Kijelb
3 OIMHULIEIO, AIUTUBHA IPyMa sIKUX i3oMop@Ha rpyni lImiara. JJocaiaxKyoTbes npsiMi 106YTKM METALUKIIYHUX P-
rpyn Misnsiepa-MoOpPEHO Ta UUKJIIYHUX P-TPYI 9K aAUTUBHI IPyNY MalbKe-Kijelb 3 OOUHULEIO Ta JIOKAJBHUX
Maibke-Kiselb. Bisbi TOoro, BU3BHaYe€HO GOPMYJIM MHOXKEHHS 1J1s1 TAKUX MalbKe-Kijelp Ta onucaHo QyHKIi, mo ix
33a10Tb. TaKO>X BUBYAIOThCS IIPSIMi TOOYTKM HEMETALUKIIIYHUX ~-TPpyl Misisilepa-MopeHo Ta UUKJIIYHUX P-TPYII SIK
QIUTWBHI IpyNnu MaikKe-Kijelb 3 OOVHULEIO Ta JIOKAJIbHUX MarbKke-Kisienb. CbOMUI PO3Lii IPUCBAYEHO
3acTocyBaHHIO cuctemu GAP niis nocinkeHHs Ta Kinacudikauii 1oKkagpHUX MalKe-Kiselb. BuByaeTbcs 11o6ynoBa
MalbKe-Kijlelib 3 OAMHULEIO Ta Kilacu@ikallis IOKaJbHUX Maiike-Kiselb. Onucano geski QyHkuii 3 nakety LocalNR,
a came, UnitsOfNearRing, IsLocalNearRing, IsLocalRing, NearRingNonUnits Ta NonUnitsAsAdditiveSubgroup.
Takoxx HaBOAUTHCS Kinacudikarlii JOKaTbHUX MaliKe-Kilellb MaJIuX MOPSIAKIB, a came, JTOKAJbHUX MalsKe-Kielb

nopsgky 32 ta 128.

2. The thesis is devoted to the study of nearrings with identity and local nearrings, and their construction using the
computer algebra system GAP. Chapter 1is devoted to a review of known results on finite nearrings with identity.
It is obvious that every associative ring is a nearring, and every group is the additive group of a nearring, but not
necessarily of a nearring with identity. The question of which groups can be additive groups of nearrings with
identity has been studied since the late 1960s. The study of local nearrings was initiated by Maxson, who
determined a number of their basic properties and, in particular, proved that the additive group of a zero-
symmetric local nearring is a p-group. This author described all non-isomorphic zero-symmetric local nearrings
with a non-cyclic additive group of order p~2 that are not nearfields. Note that it remains an open question which
non-abelian p-groups can be additive groups of local nearrings. Chapter 2 presents the main definitions and
results concerning nearrings with identity and groups of order p™3. Necessary conditions for the existence of
nearrings with identity on such groups are obtained. Chapter 3 is devoted to the study of local nearrings of order
P~ 3 and gives the definition of local nearrings and their basic properties. Examples of local nearrings with an
elementary abelian additive group of order p™3 are constructed. Local nearrings on non-abelian groups of order
p”3 are studied. Necessary and sufficient conditions for the existence of local nearrings whose additive groups are
isomorphic to G_1, G_2 and G_3, respectively, are obtained. Chapter 4 studies nearrings with identity of order
p~4. A classification of groups of order p™4 is given. Necessary conditions for the existence of nearrings with
identity on groups of nilpotency class 2 and nilpotency class 3, respectively, are obtained. Chapter 5 describes local
nearrings of order p”~4. Subsection 1is devoted to the study of local nearrings on groups of order p”™~4 and
nilpotency class 2. Namely, it is shown that for odd p out of 6 such groups 4 are additive groups of local nearrings.
Some examples of such nearrings are explicitly constructed. In subsection 2 groups of nilpotency class 3 of order
p~4, which are additive groups of local nearrings, are studied. Chapter 6 studies nearrings with identity on some
non-Abelian groups. All possible types of Miller-Moreno groups, which are additive groups of nearrings with
identity, are described. It is shown that there are no nearrings with identity whose additive group is isomorphic to
the Schmidt group. Direct products of metacyclic Miller-Moreno p-groups and cyclic p-groups as additive groups



of nearrings with identity and local nearrings are studied. Moreover, multiplication formulas for such nearrings are
defined and the functions that define them are described. Direct products of non-metacyclic Miller-Moreno p-
groups and cyclic p-groups as additive groups of nearrings with identity and local nearrings are studied. Chapter 7
is devoted to the application of the GAP system to the study and classification of local nearrings. It is studied the
construction nearrings with identity and classification of local nearrings. It is described some functions from the
LocalNR package, namely, UnitsOfNearRing, IsLocalNearRing, IsLocalRing, NearRingNonUnits and
NonUnitsAsAdditiveSubgroup. The classification of local nearrings of small orders, namely, local nearrings of order
32 and 128, is provided.
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