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2. The linguistic presentation of deterministic graphs

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA Y OCKOHAJIEHHIO, CUCTEMATH3Aallii Ta IPOrPaMHOMY MOJIE/II0BAHHIO
JIHTBICTUYHOTO NPE/CTABIEHHS AeTePMiHOBaHUX IrpadisB JBOMA MHOKMHAMU CJIiB Y asnaBiTi ix MiTOK Ta
PO3B’SI3aHHIO 33/1a4i XapaKkTepu3allii TaKoro mpejicTaBaeHHs. JIIHrBiCTUYHe npencTaBieHHs rpada 3 BUKOPUCTAHHSIM
MHO>XVH PSIIKOBOTO TUITYy Ma€e 0COGIMBY L[iHHICTh Y KOHTEKCTi MOZEIIOBAHHS MOOIJIbHUX areHTiB-pOOOTIB, 110
nepemimyioTbest num rpadom. IlpencrasnenHs rpada MHOXKMHAMU CJIiB JO3BOJISIE ar€HTY 3iICHIOBAaTH OOPOOKY
IAaHUX y CUMBOJIbHIN (OPMi, 10 MOXKE CIIPOCTUTU aJITOPUTMIYHI IpOLeAypU. 30KpPEMa, CUMBOJIbHE KOLYBaHHS
BEpUIVH i pebep MoJIeriye MOIYK, 3icTaBeHHs Ta Bepu@ikaliilo MapLIpyTiB, OCKiJIbKY II€PEX0A areHTa MOXYTb
OyTy ONMCaHi y BUITISi IPOCTUX ONe€pawiil Haf psigKaMu. Lle cTBOpIoe iHTYiTUBHMI | KOMIIAaKTHUN MEXaHi3M OIUCY
IIOBE/IiHKY areHTa, SIKAil He NOTpebye CKIaJHNUX CTPYKTYP Ha 3Pa30K MaTpUIlb CyMKHOCTI YU CJIOBHUKIB. Y

pe3yJbTaTi MOOIIbHUI areHT MoXKe e(peKTUBHIIle BUKOPHUCTOBYBAaTH TEKCTOBI iHCTPYKL] SIK CTaHapTHUM



inTepdeiic a4 B3aemofii 3 rpadom, 1o pooUTh Mixif, yHiBepcaIbHUM Ta NPUIATHUM JJ1s1 IMPOKOTO KOJIA 33724
inpopmaruku. Y poboTi yTOUHEHO, y3araabHeHo Ta (popmMasti3oBaHO aaropuTM 1odymosu rpada 3a napoto;
IOBEJEHO BU3HAYAJIbHY POJIb KAHOHIUHOI BU3HAYasIbHOI 1apy JleTepMiHOBaHOro rpada y Moro JIiHrBiCTUMHOMY
IIpeJCTaBJICHHI; 3HAlJIEHO 00'eM KOMITIOHEHT KaHOHIYHOI BU3HA4YaJIbHOI Iapy AeTEPMiHOBAaHOTrO rpada Ta JOBEIEeHO
MiHIMaJIbHICTh METPUYHUX BJIACTMBOCTEN KAHOHIYHOI BU3HAYAJIBHOI [1apY CEPeJ, YCiX BU3HAYaIbHUX 1ap 331aHOTO
IeTepMiHOBaHOTO rpada; 3HalIeHO eKBiBaJIeHTHI IIepETBOPEHHS 3a/IaHOi KOPEKTHOI IMapu Ta po3po6JIeHO aJlrOPUTM
ii mepeTBOpEeHHS Y KAHOHIUHY BM3HAYaJIbHY [Iapy; PO3p006JIEHO aIrOPUTM 3HAXOIPKEHHSI HAKOPOTLIMX LUISIXIB Bifl
iHiLiazbHOI 10 BCiX iHMKX BEpIIMH AeTepMiHOBaHOro rpada; po3pobsieHo iHpopMalliiiHy MOZesb - IPOrPaMHUIA
MPOTOTUI 6i6JIiIOTEKM JIHTBICTUYHOTO MPEICTaBJIeHHS JeTepMiHOBaHMX rpadiB. TeopeTnyHe 3HAYEHHSI OTPUMAHUX
Pe3yJbTaTiB noJisirae y po3po61i opmasizoBaHOro MiAXxony 10 JIiHTBiCTUYHOTO MIPEeJICTaBIeHHS 1eTePMiHOBaHUX
rpa@iB; 3aK/1aleHHi OCHOB [1J1s MOAAJIBIIMX AOCIIIPKEHb y rajly3i CUMBOJIBHOI OOpPOOKU rpaOBUX NAHUX;
norin6JIeHHi 3B'13Ky MK Teopieto rpadis i Teopieto aBTOMaTiB Ta (POPMaIbHUX MOB, 110 MOXE JJ03BOJIUTU
3aCTOCOBYBATH arapar rpaMmaTyk Ta aBTOMATIB [J1s1 OCJiIpKEeHHs BJIaCTUBOCTE rpadoBuX CTPYKTYyp. OpepskaHi
Pe3yJbTaTU MOXKYTb OYTH OCHOBOIO /IJ1S1 PO3B’I3aHHS iHIIMX MPUKJIATHUX 337134, 30KpPEMa, 3a/1a4i o6y 10BU
HalKOPOTIIMX HIJISIXiB MiX yciMa BeplIMHaMu eTepMmiHoBaHOro rpada. [IpakTuiHe 3Ha4eHHS OTPUMaHUX
PE3YyJIbTATIB [OJIATa€e y MOKINBOCTI BUKOPUCTAHHS 3alIPOTIOHOBAHOTIO METOY 1711 KOMIIAKTHOTO ITOJJaHHS
rpaoBUX CTPYKTYP y IPOrPaMHUX CUCTEMAx; JIIHI'BICTUYHNUI MiAXiM MoJIerilye peasizallito aaropuTmis 06pooku
rpa(is y cepeioBuIax, OPi€HTOBAHUX HA POOOTY 3 TEKCTOBUMHU 200 CUMBOJIbHUMY JAHVMMU Ta BiIKpUBA€ HOBI
MOJKJIMBOCTI 151 32CTOCYBaHHS y 334a4ax MOOIJIbHUX POOOTiB, ONTHUMI3allii, CUCTEM IITYYHOTO iHTEJIEKTY,
JIIHTBiICTUYHOTO MOJIEJIIOBaHHS IaHUX, TeOPii KepyBaHHs Ta CUCTEM; PO3POOJIeHi aJITOPUTMU MOXKYThb OYTH

BI/IKOpI/ICTaHi Y HaB4YaJIbHHUX Ta rHOC.TIi,I[HI/IIH)KI/IX MMporpaMHux 3acobax.

2. The thesis is devoted to the improvement, systematization, and program modeling of the linguistic presentation
of deterministic graphs by two sets of words in the alphabet of their labels and to solving the problem of
characterizing such a presentation. The linguistic presentation of a graph using string-type sets is of particular
value in the context of modeling mobile agents-robots that move along this graph. Representing the graph by sets
of words allows the agent to process data in symbolic form, which can simplify algorithmic procedures. In
particular, symbolic encoding of vertices and edges facilitates searching, matching, and verifying routes, since the
agent's transitions can be described as simple operations on strings. This creates an intuitive and compact
mechanism for describing agent behavior that does not require complex structures such as adjacency matrices or
dictionaries. As a result, a mobile agent can more effectively use text instructions as a standard interface for
interacting with the graph, making the approach universal and suitable for a wide range of computer science tasks.
The thesis clarifies, generalizes, and formalizes the algorithm for constructing a graph by a pair; proves the
decisive role of the canonical defining pair of a deterministic graph in its linguistic presentation; the volume of the
components of the canonical defining pair of a deterministic graph is found and the minimality of the metric
properties of the canonical defining pair among all defining pairs of a given deterministic graph is proven;
equivalent transformations of a given correct pair are found and an algorithm for its transformation into a
canonical defining pair is developed; an algorithm for finding the shortest paths from the root vertex to all other
vertices of a deterministic graph has been developed; an information model has been developed - a software
prototype of a library for the linguistic presentation of deterministic graphs. The theoretical significance of the
results obtained lies in the development of a formalized approach to the linguistic presentation of deterministic
graphs; laying the foundations for further research in the field of symbolic processing of graph data; deepening the
connection between graph theory and the theory of automata and formal languages, which may allow the use of
grammars and automata to study the properties of graph structures. The results obtained can be the basis for
solving other applied problems, in particular, the problem of constructing the shortest paths between all vertices
of a deterministic graph. The practical significance of the results obtained lies in the fact that the proposed
method can be used for compact representation of graph structures in software systems; the linguistic approach
facilitates the implementation of graph processing algorithms in environments oriented towards working with text
or symbolic data and opens up new opportunities for application in the tasks of mobile robots, optimization,



artificial intelligence systems, linguistic data modeling, control and systems theory; the developed algorithms can
be used in educational and research software tools.
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