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Pegepar

Jurimomuas pabota, 45 crpanull, 9 pucyHkoB, 1 Tabnuiia, 36 ICTOYHUKOB.

KOHEUYHBIE ABTOMATBI, CUHXPOHU3ALIMA, TMIIOTE3A YEPHU,
TUITIOTE3A O PAHTE, DMJIEPOBbI ABTOMATGHI, 3AJJAUYA O PACKPACKE
JOPOI'.

Obvexm uccnedosanuss — KOHEUHble (OMHApHBIE; CUIIBLHO CBSI3HBIC, AUJIEPOBBHI,
[UKIMYECKUE) aBTOMATHI, CJOBAa MHUHUMAJIBHOTO paHra, CHUHXPOHU3UPYEMbIE
MHOKECTBA COCTOSIHHM, OpUEHTUPOBaHHbIE Tpadbl aBTOMATOB: MX CIIEKTPbl MAaTPHIL
CMEXHOCTH, SKCITIOHCHTHI 1 HHJICKCHI.

Llenv pabomsi — W3yueHUE CBOMCTB CHHXPOHHU3AIMH B Pa3IUYHBIX KJlaccax
KOHEUHBIX aBTOMATOB, BKJIIOYAs MCCIEIOBAHUE BOIMPOCOB, CBA3AHHBIX C THUIIOTE30U
YepHU U THIIOTE30M O paHre.

B npornecce HanucaHus T1aHHOW pabOTHI MCCIIENOBAIUCH JUTMHBI KpaT4alInx
CJIOB MUHUMAJILHOTO paHTa B aBTOMaTaxX pa3JIMYHbIX KjiaccoB. [[s aToro mapamerpa
OB MOCTPOEH psAJl HIDKHUX U BEPXHUX OIEHOK. J[aHHBIE pe3ynibTaThl YIy4IIaroT
M3BECTHBIE JI0 ATOTO MOMEHTA OLIEHKM YKa3aHHBIX MapaMeTpoB KakK ISl CUJIBHO
CBSI3HBIX, TaK W JUIsl DWJIEPOBBIX aBTOMATOB. B 4acTHOCTH, JJIsi MOCJIEIHHUX OBLIO
JI0OKa3aHO M3BECTHOE 0000IeHne runore3sl UepHuu — rumore3a o panre. [lomydena
KBaJJpaTU4YHAsT BEPXHsSA OIECHKA MJII MOpOTa MHUHMMAJIBHOTO paHTa IMUKJIMYECKOTO
aBTOMAaTa, a TaKXKe MPUBENEH OJM3KUN K JIMHEMHOMY 10 BPEMEHHU PabOThI aTOPUTM
packpacku JOpor [UJIsi disiepoBbIX oprpadoB. beutn paccMoTpeHBl COOCTBEHHBIC
BekTOpHhI [leppona-OpobdeHnyca MaTpuil CMEKHOCTH oprpadoB, COOTBETCTBYIOIINX
KOHEYHBIM aBTOMAaTaM, U M3yY€HA CBA3b 3HAYCHUIN WX KOMIIOHEHT CO CKOPOCTHIO

CMHXPOHU3AIINH aBTOMATOB.



Abstract

Bachelor’s thesis, 45 pages, 9 figures, 1 table, 36 sources.

FINITE AUTOMATA, SYNCHRONIZATION, CERNY CONJECTURE,
RANK CONJECTURE, EULERIAN AUTOMATA, ROAD COLORING
PROBLEM.

Research object — finite (binary; strongly connected, Eulerian, circular)
automata, minimum rank words, synchronizable sets of states, underlying digraphs of
automata: their spectra of adjacency matrices, exponents and indices.

Objective — study of synchronization properties in different classes of finite
automata, concerning in particular the Cerny Conjecture and the Rank Conjecture.

In this work lengths of the shortest words of minimum rank in different
automata classes are considered. A number of lower and upper bounds on this
parameter are constructed. These results improve previously known bounds both for
strongly connected and Eulerian automata. In particular, in the latter case a well-
known generalization of the Cerny Conjecture—the Rank Conjecture—is proven. A
quadratic upper bound on minimum rank threshold for circular automata is
introduced, as well as a nearly-linear road coloring algorithm for Eulerian digraphs.
Perron-Frobenius eigenvectors of adjacency matrices of underlying digraphs are
considered. A connection between their components values and the synchronization

pace is studied.



