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Pedepar:

1. Incepraris Ha 3000YTTSI HAYKOBOT'O CTyIIE€Hs KaHIMaTa (isuKo-MaTeMaTUYHMX HayK 32 creunianbpHicTio 01.01.08
— MaTeMaTHYHa JIOTiKa, TEOPid arOPUTMIB i AUCKPETHA MaTeMaTyKa. — KUIBCLKUI HalliOHAJIbLHUM YHIBEPCUTET
imeni Tapaca llleBueHka, MiHicTepcTBO OCBiTH i Hayku YKpainu, Kuis, 2021. [JuceprauifiHa po6oTa IprcBsiueHa
IOCJIiIKEHHIO iHilliaJIbHAX 000POTHUX aBTOMATIB Mii Ta ix QyHKLil pocTy. 17151 OKpeMUX KJIacCiB TaKUX aBTOMATIB
OTPUMAaHO TOYHI 3HaY€HHS 1151 PYHKIiI POCTY i ZOCIIIPKEHO MATAHHS PalliOHAIbHOCTI ii reHepaTpucu. s
iHiIjanbHUX 0OGOPOTHUX aBTOMATIB 3 JBOMA CTaHAMU Ha, 6iHapHUM andasiTom OysI0 3HAUAEHO BinnoBinHI QyHKI]
POCTY Ta BCTAHOBJIEHO, 1110 QYHKIisl POCTY € PalliOHaJbHOIO TiJIbKY TO[i, KOJIM aBTOMAT Ma€ CKiHY€HHUI NOPSTOK
abo € aBTOMAaTOM 0JIMMAIOUUX JIAMIIOYOK. 32 MOCJIiIOBHICTIO iTepalliil TaKUX aBTOMATiB MOKHA OOy yBaTH
IIOCJIiOBHICTb POCTUX rpadiB. [171s1 KOXKHOrO 3 TaKUX rpadiB 6y10 06UMCIEHO 06XBAT Ta XPOMATUYHE YUCIIO0. Byso

MOKa3aHo, 0 00XBaT abo JopiBHIOE 3, 260 rpad € aUKIIYHUM. XPOMATUYHE YUCIIO [T TaKUX rpadiB 3aBXAu He



6inbuie 3. Takox 6yJs10 JOBELEHO, IO /i1 KOKHOTO Takoro rpada MyJabTUMHOXUHA iM6anaHciB e rpadiuHo0. s
I0aBaJIbHOI MAIIMHY, L0 peasidye NoAaBaHHS OAUHUL IO CJ1iB HaZ, 6iHapHUM andasiToM, 0yJI0 PO3IJISIHYTO
y3araJibHeHHsI 32 pO3MipoM asiaBiTy Ta MiICTAaHOBKOIO y BiHLEBIi peKypcii. [l71s1 1boro Kjacy aBTomaris 06yJj0
OTPUMAaHO TOYHI (pOpMyJIU AJ1s1 06uncieHHs QyHKILii pocTy. SIK HacligoK 6yJI0 MOKa3aHo, 10 reHepaTpuca QyHKILi

POCTY TaKOr0 aBTOMATa € PaL[iOHAJILHOIO TOA] i TiJIbKU TOAi, KOJIU BiH Ma€ CKIHUYEHHUU [TOPSITOK.

2. The thesis for obtaining the Candidate of Physical and Mathematical Sciences degree on the speciality 01.01.08 -
mathematical logic, theory of algorithms and discrete mathematics. — Taras Shevchenko National University of
Kyiv, Ministry of Education and Science of Ukraine, Kyiv, 2021. The work is devoted to investigation of initial
invertible Mealy automata and their growth functions. For particular classes of such automata, we obtained the
exact values for growth functions. We investigate the question of rationality for the growth functions. Abstract
automata give a lot of examples of groups with interesting properties. Active investigations of their algebraic
aspects had started when R. Grigorchuk provided the first example of group with intermediate growth between
polynomial and exponential. This group can be defined with an automaton over binary alphabet with 5 states. The
growth functions of both automaton and corresponding automaton group have the same asymptotic. This
connection allows to construct groups with different growth types using automata. On the other hand,
investigation of growth function for initial automata was not performed significantly. While the growth of initial
automata is not connected directly to the growth of corresponding group, it plays an essential role in algorithmic
problems in automaton groups such as order problem. In addition, the growth of initial automaton is preserved
after conjugation in the group of finite automata. In this work we obtain the exact formulas for the growth function
for some automata classes and investigate different properties of automaton iterations. We consider initial
invertible automata with two states over binary alphabet. For such automata we found corresponding growth
functions. Also, we prove that the growth function has rational generating function if and only if automaton has
finite order or it generates lamplighter group. For every automaton one can construct a sequence of simple graphs
based on sequence of automaton iterations. We consider such graphs constructed from initial invertible automata
with two states over binary alphabet. We compute chromatic number and girth for every such a graph. In
particular we show that girth is either equal to 3 or graph is acyclic. Chromatic number for such a graph is always
less or equal to 3. Also, we consider imbalance multisets for considered graph. We prove that for any such a graph
multiset of imbalances is always graphic.
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