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Pedepar:

1. Inceprauifiny po60Ty IPUCBSIYE€HO ITPO6JIEMi PO3POOKHU i LOCiIpKEHHS anrebpaiuHux 3aco6iB [j1s1 aHATIi3y
MOBEJiHKY NIO3HAY€HUX rpadiBb i cuHTe3y Takux rpadis i3 3ajaHOI0 NOBEiHKO. BBeIeHO HOBE MOHSATTS
II03HAYEHOro rpada, 10 OXOIJIIOE Psif, BifOMUX BUTiB rpadis, Ki BUKOPUCTOBYIOTCSI B KOMII'IOTEPHUX HayKax.
3anpornoHOBaHO MaTpUYHe NPe/ICTaBJIeHHs [T03HaYeHux rpadis, anrebpa ycHinHuX LUISXiB B rpadax Ta ajaredpa
MaTpullb, IOPOJAKEHA anre6poro MIJISIXIB, O J03BOJISE 32 MAaTPULIMU rpadiB OyyBaTh MaTpuLi iX KOMIIO3ULI.
CTBOpEHO anredpH, Mo NO3BOJISIOTh AHAJII3yBaTH MOBEiHKY Takux rpadis. [JoBeleHO TeopeMy, sKa €
y3arasibHeHHsIM Teopemu Kuini-IlioTieHO6eps>ke Ha BUIIATOK, KOJIM MHOXKMHA [TOBEIiHOK rpadiB He € MiBKiiblieMm;
3HANZIEHO YMOBH 32 SIKUX MHOXMHA BCiX MOKJIMBUX MTOBEJiHOK I103Ha4eHUX rpadiB CIIiBNazae 3 MHOXXUHOIO BCiX

MOXJIMBUX 3HaY€Hb TEPMIB BBEZ,E€HOI anrebpu. [Ij1s1 OKpeMuX BUMAJKiB IO3HAYEHMX IpaiB 3aIIPOIIOHOBAHO CIOCi6



no6yi0Bu anredpu, siKa Mae HeoOXiHiu B1acTUBOCTI. JOCiI>KeHO OCHOBHI BIaCTUBOCTI aire6py MOB, 110 MOXKYTb
OyTu npejcTasiieHi y rpadax 3 I03HaYeHUMU BepIIMHAMU, 3HalIeHO airebpaiuyHy 1 JIiHrBICTUYHY XapaKTepu3saLlil
MOB, 110 MOXKYTb OyTHU IIpEJICTaBJIEHi PEryJISIPHUMU BUpa3aMu Liiei anre6pu. BBeieHO MOHSTTS JeTepMiHOBaHOTO
rpaga 3 No3Ha4eHMMH BEpUIMHAMU Ta [TOKa3aHo, 10 KJIACU MOB, 1110 MOXKYTb OYTU NIPELICTABJIEH] JeTePMiHOBAHUMU
1 HeleTepMiHOBaHUMMU rpadamu, 36iraloTbcsl. 3alIPONIOHOBAHO CNIOCi6 AeTepMiHizalii rpagis. [loBeieHO KpUTepii
TOTO, 1IJ0 MOBa MOXe OYTH NpefAcTaBiaeHa rpadom 3 [I03HAYEHUMU BepliMHaMU. JloBeeHo, o 1J1st 6y b-51KOi MOBY,
1110 MOXe OyTU MpeJcTaBeHa rpadom 3 I03HAYEHMMHU BepLIMHAMMY, iCHY€e €IMHUI 3 TOUHICTIO 10 i3oMopQizmy
MiHiIMaJIbHUY TOBHUI AeTEePMiHOBaHUM rpa@, Ta 3alIPOINIOHOBAHO croci6b miHiMizauii rpadis. [TokasaHo, wo anre6pa
MOB, 110 MOXKYTb OyTHU IpeJicTaBieHi y rpadax 3 I03Ha4eHMMU BepIINHAMMY, € BiIbHOIO alre6poro KBasibaraToBUIy
31 CKIHUEHHUM 6a3uCcoM, 1714 Lijei anredbpy po3pobIeHO CUCTEMY aKCiOM, SIKA CKJIAJAETHCS 3 TOTOKHOCTEH i
KBa3iTOTOXXHOCTEH, Ta NOBeNEHO ii TOBHOTY. KitouoBi ciioBa: no3HavyeHi rpadu, noeefinka rpada, Moy B andasiTi

[IO3HAYOK, aJre6pu 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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