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1. Incepraniiina po60Ta IpUCBIY€Ha NOOYJOBi TOUYHNX CKIHUEHHO aBTOMATHUX 300paKeHb Py CKIH4YEHHO
MOPOJKEHUX IpyIL. [IpuponHOI0 HEOOXiTHOIO YMOBOIO AJIsI IPYIL, SIKi IOIYCKAIOTh TaKi 300paskeHHs], € pe3niyaibHa
CKiHYEHHIiCTb. PO3rs1at0ThCsl TOYHI CKiIHYEHHO aBTOMATHI 300pakeHHS IJ1s1 TAKUX CKiHY€HHO MOPOIPKEHUX
pe3uayanbHO CKiHU€HHUX I'PYIL, SIKi 32 CBOEI0 KOMOIHATOPHOIO CTPYKTYPOIO € OJIM3bKUMMU 10 BiJIBHUX IPYIL. A caMe,
TPy, IO PO3KJIAJAIOTCS Y BiJIbHI JOOYTKYU CBOIX MiATrpyIl, aMalbraMoBaHi BisibHi 106yTKH, a60 € HNN-
posmupeHHsMU. Po3zin 2 npucssyeHnii mody10Bi TOYHUX 300pa>keHb aMaIbraMOBaHUX BiJIbHUX LOOYTKIB
LMKJIIYHUX PYI 110 HUKJIYHIN MiArpymi 3a JOIOMOro0 CKiHY€HHUX aBTOMATIiB Hafl JeIKUM CKiH4YeHHUM ajiaBiTOM.
A came, BUKOPUCTOBYIOUM y3arajJbHEHHS JIEMHU ITPO MiHI-MIOHT NIOKA3aHO, 110 BKa3aHMI aMajiblraMOBaHUH BiJIbHUAN
I0OYTOK IIOPOIPKYETHCSI aBTOMAaTHUMU IiICTAHOBKaMH, BU3HAYEHVMH iHil[jaTbHUMU aBTOMAaTaMu 3 4 CTaHaMU.

OKpeMo PO3IJISIHYTO BUIIAZOK TPYBiaJIbHOI aMmasibramaliii, To6To nodysoBaHo TOYHE 300pasKeHHS aMalbraMOBaHOTO



BiJIbHOTO JOOYTKY BKa3aHUX PYII IO OJUHUYHIN HiArpymi. B iboMy BUNIaiKy aBTOMATH, B SIKUX BU3HAYAIOThCS
HeoOXiJIHI aBTOMAaTHI MiICTAaHOBKM, MalOTh 110 2 BHYTPilHi cranu. B Po3nisni 3 nobymoBaHo TOYHE 300paXkeHHs
aMayIbraMOBaHUX BiJIbHUX [OOYTKIB UMKJIIYHUX IPYII 110 UKJIYHIN NiArpyni CKiHY€eHHO aBTOMaTHUMU
IiZICTAHOBKaMU HaJ, MiHIMaJIbHO MOXKJIMBUM ajipaBiToM. HaBoguThCs JONOMIXKHA KOHCTPYKLisSl aBTOMaTHUX
IiJICTAaHOBOK JOBIJIbHOTO CKiHUEHHOTO MOPSAKY i OL[iIHEHO KiJIBKICTh CTaHiB B aBTOMATI, SIKUY 337]a€ BKA3aHY
aBTOMATHY IiACTaHOBKY. [171s1 IBHOI [100Y10BM aBTOMATIB, B CTaHaX SIKUX BU3HAYAaTUMYTbCsl HEOOXiTHI 117151
IIOBEJIEHHS aBTOMATHI I1iICTAHOBKM, BUKOPUCTOBYIOTBCH Ollepalii 3'efHaHHA i [IOCiLOBHOTO 3'€IHaHHY IBOX
iHiI[iaIbHUX aBTOMATIB, a TAKOXK KOHCTPYKLis 1-IIOBHOrO aBTOMAaTa. Y BUNAIKy TOYHOTO 300PKEHHS
aMayIbraMOBaHUX BiJIbHUX OOYTKIB CKIHYEHHOT'O YMCcJia P-TPYII iHilliaIbBHUMK aBTOMAaTaMU [0JIaTKOBO I10KAa3aHo,
1110 TaKMI amaabraMOBaHMIl BiIbHUM LOOYTOK i3oMOpdHO 3aHyproeTbcs B p-FGA(X) 1151 andasiTy X IOTY>KHOCTI p,
TOOTO NEPETUH p-cu0BChbKOI miarpynu Syl_p(GA(X)) rpynu BCix aBTOMaTHUX MifgcTaHOBOK Haf X i rpynu FGA(X)
BCiX CKIHYEHHO aBTOMAaTHUX ITiICTAHOBOK. [JOBeleHHS OCTaHHbOTO TBEP/IKEeHHS 6a3yeThCs HA 3arajibHil
KOHCTPYKIii, 3aIIpOIIOHOBAHIN BUllle, Ta JOJaTKOBOMY aHaslizi 106yoBaHUX B Hill aBTomaTiB. B Po3nini 4
POBIJISIHYTO NUTaHHS 3HaxopkeHHs1 HNN-posmupens BijibHUX abesieBUX TPYIL paHry N, 1 0 1, SKi JONMyCKaloTh
isomopdHi 3anypeHnHs B rpyny p-FGA(X). Posrnspatotscs Taki HNN-posmupeHHs, BU3HaueHi HeBUPOI)KEHUMU
L[iI0YMCENLHUMHU MAaTPULIIMU M pO3Mipy non 3 N€BHMMMU, HaKJIa[JEHUMH Ha HUX, YyMOBaMHU. [TokasaHo, mo ui HNN-
PO3LINPEHHS BiIbHUX abeieBUX IPYI JONYCKAIOTh i3oMop¢Hi 3aHypeHHs B rpyny p-FGA(X). SIk Hac/igox,
OTpUMyeMO, o BinnosigHi HNN-posmupeHHs € pe3uayanbHO p-CKiHdeHHMMU. TaKo>XX HaBeIeHO MPUKJIAJ, TaKoi
MaTpuli po3Mipy 202, IKa He 3a10BOJIbHAE PaHille BUSHAYEHNM YMOBaM, ajie Ipy 1bOMY BifmnosigHe it HNN-
posuupeHHs 3aHyproeTbcst B 2-FGA(X). Y nuceprauiiiziil poboTi OTprMaHoO TaKi HOBi pe3ysbTatu. 1. 171s
aMayIbraMOBaHUX AOOYTKIB CKIHUEHHOTO YMiCia CKIHUEHHUX LMKJIIYHUX IPYIl, aMaabraMOBaHUX 3a LUKIIIYHOIO
IiArpynoo nobynoBaHO TOYHI CKIHYEHHO aBTOMAaTHI 300paKeHHsI. ABTOMATHI MiZiICTAaHOBKY, SIKi IOPOJKYIOTh
BiATOBiTHI 1OOYTKY, BUBHAYAIOTHCS iHil[jaTbHUMU aBTOMaTaMU, KOXKEH 3 SIKUX Mae€ 4 BHYTPIIIHI CTaHHU. 2.
[To6ymoBaHO TOYHI CKIHUEHHO aBTOMATHi 300pa’keHHS BiIbHUX JIOOYTKiB CKiHYEHHUX LUKIiYHUX IPYIl. ABTOMATHI
IiICTaHOBKH, 5IKi MOPOJXYIOTh BifJIOBiIHI OOYTKM, BU3HAYAIOTHCS iHilliaIbHUMU aBTOMAaTaMHU, SIKi MalOThb IO 2
BHYTPIIIHI cTaHu. 3. [I7151 aMmaibraMOBaHUX JOOYTKiB CKIHY€HHOTO YMcila CKIHY€HHUX LIMKIIYHUX TPYII,
aMasIbraMOBaHUX 32 LIMKJIIYHOIO IiArpynoo, No6yLoBaHO TOYHI CKIHUE€HHO aBTOMAaTHi 300pakeHHs HaJ, MiHiMaIbHO
MOXJIMBUM an¢aBiToM. 4. JI7151 LOBIJIbHOTO NIPOCTOTO YUCJIA P JOBELEHO, 1110 amabraMOBaHi BiJIbHI JOOYTKU
CKiHUEHHOTO YMCJIa UKIIYHUX P-TPYIl, aMaJbraMOBaHUX 32 LIUKJIiYHOIO MiATPYIIOI0, 300paskaloThCsl CKIHUEHHUMU
aBTOMAaTaMH CIleliaJbHOro BUrisAAy. [TokazaHo, 1o BiANOBiNHI aBTOMATHI NiICTAHOBKU HAJIEXaTh 10 P-CUJIOBCHKOI
IiArpynu rpynu BCix aBTOMAaTHUX MiJICTAHOBOK HaJ, p-ejleMeHTHUM azndasiToM. 5. BeegeHo kinac HNN-posmupeHs
BiJIbHUX abeJIeBUX IPYI CKiIHUEHHOTO PaHry, BCi IPYIHU 3 SIKOTO 306paXkaloThCsl CKIHUEHHO aBTOMAaTHUMU
nigcraHoBKamu. JIoBeEHO, O BiAIIOBiIHI aBTOMATHI MiCTAHOBKY HAJIEXATh 4O P-CUJIOBCHKOI APy IPYIIX BCiX
aBTOMATHUX ITifICTAHOBOK HaJ, p-eJeMeHTHUM asdasiTom. [lucepTaliliHe NOCTiKeHHSI HOCUTb TEOPETUIHUN
xapakrep. OTpUMaHi pe3yabTaTh MOXYTb OyTU BUKOPUCTAaHI B anredpi, Teopii aBTOMATIB, AUCKPETHIN MaTeMaTUll,
Teopii aITOPUTMIB Ta B iHIIUX raay3six 3HaHb, METOIY SIKMX 06a3yI0ThCSl HA aBTOMATHUX 300paXkXeHHs anre6paiyHux
CTPYKTYP.

2. The thesis is devoted to the study of faithful finite automaton representations of finitely generated groups.
Residual finiteness is a natural necessary condition for groups that allow such representations. Faithful finite
automaton representations of finitely generated residually finite groups, which are close to free groups in their
combinatorial structure, are consi- dered. More precisely, it is considered groups that decompose into free
products or amalgamated free products of their subgroups, and HNN extensions of groups. Chapter 2 is devoted to
the construction of faithful representations of amal- gamated free products of finite cyclic groups with cyclic
subgroup amalgamated by finite automata over some finite alphabet. Namely, using a generalization of the ping-
pong lemma, it is shown that the specified amalgamated free product is generated by automaton permutations
defined by initial automata with 4 states. The case of trivial amalgamation is considered separately, i.e. a faithful
repre- sentation of the free product of finite cyclic groups is constructed. In this case, the automata in which the
necessary automaton permutations are defined have 2 internal states. In Chapter 3 a faithful representation of



amalgamated free products of cyclic groups with cyclic subgroup amalgamated by finite automaton permutations
over the minimal possible alphabet is constructed. The auxiliary construction of auto- maton permutations with
arbitrary finite order is given and the number of states in the automaton that define the specified automaton
permutation is estimated. For the explicit construction of automata, in the states of which the automaton
permutations required for the proof will be determined, the operations of linking and serial linking of two initial
automata are used, as well as the construction of an I-complete automaton. In the case of faithful representations
of amalgamated free products of finite number of cyclic p-groups by initial automata, it is additionally shown that
such an amalgamated free product is isomorphically embedded in the group p-F GA(X) over an alphabet X of
cardinality p, i.e. the intersection of the p-Sylow subgroup Sylp(GA(X)) of the group of all automaton permutations
over X and the group F GA(X) of all finite automaton permutations over X. The proof of the last statement is based
on the general construction proposed above, and on additional analysis of the automaton constructed in it.
Chapter 4 considers the question of finding HNN extensions of free abeli- an groups of rank n, n > 1, which allow
isomorphic embedding into the group p-F GA(X). It is introduced HNN extensions defined by invertible integer
matri- ces M of size n x n with some additional conditions. It is shown that these HNN extensions of free abelian
groups allow isomorphic embedding in the group p-F GA(X). As a result, it is obtained that the corresponding HNN
extensions are residually p-finite. It is presented an example of a matrix of size 2 x 2, such that it does not satisfy
the previously defined conditions, but corresponding HNN extension allow an embedding into 2-F GA(X). The main
results that determine the scientific novelty of the thesis are as follows. 1. Faithful finite automaton
representations are constructed for amalgamated free products of finite number of finite cyclic groups with
amalgamated cyclic subgroup. The automaton permutations that generate corresponding products are defined by
initial automata, each of which has 4 internal states. 2. Faithful finite automaton representations of free products
of finite cyclic groups are constructed. The automaton permutations that generate corres- ponding products are
defined by initial automata, each of which has 2 internal states. 3. For amalgamated free products of finite number
of finite cyclic groups with amalgamated cyclic subgroup, faithful finite automaton representation are constructed
over a minimal possible alphabet. 4. For arbitrary prime number p it is proved that amalgamated free products of
finite number of cyclic p-groups with amalgamated cyclic subgroup are represented by finite automata of special
form. It is shown that corresponding automaton permutations belong to the p-Sylow subgroup of the group of all
automaton permutations over the alphabet with p elements. 5. A class of HNN extensions of free abelian groups of
finite rank is introduced. All groups from this class are represented by finite automaton permutations. It is proved
that corresponding automaton permutations belong to the p-Sylow subgroup of the group of all automaton
permutations over the alphabet with p elements. The thesis is a theoretical research. The obtained results can be
used in algebra, automata theory, discrete mathematics, algorithm theory and other fields of knowledge, the
methods of which are based on automaton representations of algebraic structures.
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