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Pedepar:

1. Inceprarifiny po60Ty IIPUCBSIYEHO ITPO6IeMi pO3POOKH i JOCTiIKeHH ajirebpaiyHux 3aco6iB [J1s1 aHATI3Y
[IOBEJiHKY NI03HaYeHUX rpadiBs i cuHTe3y Takux rpadis i3 3ajaHOI0 IOBEIiHKO0. BBeleHO HOBE MOHSATTS
[IO3HAY€HOro rpada, 1o OXOIUIIOE P4l BiOMUX BUAIB rpa@is, sIKi BAKOPHUCTOBYIOTHCSI B KOMII'IOTEPHUX HayKax.
3anponoHOBaHO MaTpUYHE IIPECTABIEHHS I03HAaYeHUX rpadiB, anredbpa yCHilHUX WIAXiB B rpadax Ta anredbpa
MaTpulb, IOPOIKeHa ajare6poro IMJISXIB, 110 AO3BOJISIE 32 MATPULSIMU IpadiB 6yayBaTy MaTPUL iX KOMIIO3ULIIH.
CTBOpEHO anrebpy, 110 [03BOJIIIOTh aHAJII3yBaTU MTOBEiHKY TakKUX rpadis. [loBeIcHO TeopeMy, sIKa €
y3arajbHeHHAM TeopeMu KiiHi-IlioTiieHOep>ke Ha BUNIATOK, KOJIM MHOXXKMHA MTOBEiHOK rpadiB He € MiBKibleM;
3HANIEHO YMOBH 32 SIKUX MHOKMHA BCiX MOJKJIMBUX MTOBEJiHOK IT03HaYeHMX rpadiB CIIiBNagae 3 MHOXXUHOIO BCiX
MOSKJIMBUX 3HaUY€Hb TEPMiB BBeZleHOi anreopu. I oOKpeMUx BUMATKiB [T03Ha4eHUX rpadis 3arporoHOBaHO CIOCi6
no6yj0BY anredpu, sika Mae HeOOXiHiM BIaCTUBOCTI. JOCIiI>KEHO OCHOBHI BJIaCTUBOCTI alre6py MOB, 10 MOXKYThb
OyTu npejcrasieHi y rpadax 3 No3HaY€HMMH BEPLUIMHAMMY, 3HANAEHO anrebpaiuny i JIiHrBiCTUYHY XapaKTepu3allii

MOB, 1110 MOXYTb OyTH IIPEJCTaBJIeHI PeryJISpHUMU BUpa3aMu Liei anrebpu. BBeneHo MOHATTS JeTepMiHOBaHOTO



rpagpa 3 No3Ha4€HMMHU BEPUIMHAMU Ta [TOKA3aHo, 10 KJIACU MOB, 110 MOXKYTb OyTU NIPENICTABJIEH] JeTePMiHOBAHUMU
11 HemeTepMiHOBaHMMU rpadamu, 36iraloTbcsl. 3anponoOHOBAHO Croci6 nerepmiHizaliii rpadis. JloBegeHo Kputepin
TOTO, 1J0 MOBa MOXe OYTH NpeAcTaBieHa rpadom 3 [I03HAYEHUMU BepIIMHAaMU. JloBeieHO, 1o 1151 6y b-51KOi MOBY,
110 MOXe OyTU MpeJCTaB/eHa rpad)om 3 IO3HAYEHMMHU BepUIMHAMMY, iCHY€e €IMHUI 3 TOYHICTIO A0 i3oMOopQizmy
MiHiMa/IbHUI TIOBHUI AeTepPMiHOBaHUI rpad, Ta 3alpONIOHOBAHO croci6 MiHimizanii rpadis. [TokasaHo, o anredpa
MOB, 1110 MOXYTb OyTH IIpecTaBieHi y rpadax 3 No3HaYeHVMU BEPIIMHAMY, € BiJIbHOIO aJIrebpolo KBa3ibaraToBumy
31 CKIHUEHHUM 0a3nuCcoM, 1714 Lijei anred6py po3pobIeHO CUCTEMY aKCiOM, SIKA CKJIAJAEThCS 3 TOTOKHOCTEN i
KBa3iTOTOXXHOCTEM, Ta NOBENEHO il TOBHOTY. Kito4oBi ciioBa: no3HaveHi rpadu, nosefinka rpada, MoBU B andasiTi

MMO3HAYOK, ajrebpu MOB.

2. The thesis is dedicated to the problem of developing algebraic tools for analysis of the behavior of generally
labeled graphs, directed graphs in which both vertices and transitions are labeled with elements of two arbitrary
sets. In recent years, these graphs have found much interest in theoretical computer science, as well as in several
applied areas, such as software engineering, object-oriented modeling, description and verification of protocols,
robotics. In this work, the theory of generally labelled graphs is developed as a generalization of weighted
automata theory. The conditions for the class of all possible behavior of generally labeled graphs with given
parameters to be representable by terms of some algebra are defined. Algebra of languages representable by
vertex-labeled graphs is introduced. The proposed algebra is equipped with three operations: the union of
languages, the merging of languages and the iteration. It can adequately represent many properties of languages
defined by vertex-labeled graphs and provides a natural translation from vertex-labeled graphs to regular
expressions and vice versa. Several basic constructions, including methods for obtaining of a regular expression in
this algebra from vertex-labeled graph and vice versa, determinization and state minimization of vertex-labeled
graphs are given. A finitary axiomatization for considered algebra is developed and its completeness is proved.
Keywords: labeled graphs, behavior of the graph, languages over the label alphabet, algebra of languages.
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