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Abstract: There is under investigation the structure of graps. It is a method, where on the
ground of ‘semiotic invariants’ be constructed a caonical presentation mode of the graphs,
which can be used to solve some classical problemsa compact non-classical way, such as

girths, cliques, parts, orbits, symmetry properties regularities, isomorphism, reconstructions
and others.
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Introduction

Structure semiotics [1], specify,semiotics of the structurie a research domain in the limitary of
graph theoryandsemioticsUnder consideration is tretructure of a graplas such. It constitutes a
system of heuristic methods. On the aspecsearhioticsit is touch with one of many object-
orientated semiotics.

The arising of structure semiotic ‘mystery’ of tgeaphs is simple and reasoned. At one time to
remain me in one’s memory a proposition of systasotists:‘Graph is an explicate of the
structure’ Indeed, analysis the classical definitions oficire concept take to the same. For
differentiation a structure at another is the isgshsm testing too perfunctory, it no give
information about the principal differences betwestructures. In operation of working out the
canonical forms of the structure were arise thenieéic invariants’. Their analysis shows, that to
essential property of a structure is its symmetinjaites. Etc.

Structure (Latin word structura (inner)building) is aphilosophical categorythat is defined aa
steady relation or organizing of system elemd@ts Organizing is an integral phenomenon at
connectivity, branching, regularities, symmetry. €dn the other side, structure is an abstraction of
the system, its ‘skeleton’, where its elements #rar relationships be lose at their empirical
meanings and to substrate is only its organizirmgnadte, that to adequate ‘language’ for express the
structure of a cognizable object amathematical meansoncepts and methods. For the concept of
structure is inherent an singular, at the same @imeniversal relation type composition -that is
expressable mathematically by equations, matrigeghs etc. Thqualitative differencebetween
structural elements depend on their connectivitydenin structure — at thejpositions in the
structure (example on graphite and diamond). Andssacture is a formation of mutually related
elements that is presentablegraph form. To note, that the exact definition of sturet give by
isomorphism concept. Structure is thenonical representation of aclass the isomorphic graphs.
To originators of structure concept mistake for lammel Kant and Georg Wilhelm Friedrich Hegel'

Semiotics is a science asignsandsign system®eal with study theneaning, communication- and
interpretation processe® sign in semiotic system is an entity which signifieo#er entity. By

Ch. Peirce is sign related wittognition and thinkinglt includes the study of howneaningis
constructed and understood. The ranges of usesgo$ sire varied. They might include: the
indication or mark of something, a display of a s#&ge, a signal to draw attention, evidence of an
underlying cause (for instance, the symptoms agease are signs of the disease), a character for a
mathematical operation or representation, a bodstuge, etc. To structural signs are specific
semiotic invariants of a graph, what have intrinsic meaning.

Certainly differs structure semiotic vision of tgeaphs in some respects at conventional. Emerge
new truths about graphs. It is no strange if ardhp given on the various points. Truth is addeli
(option) to a phenomenon that is cognized on atedspect. In general case is each phenomenon
(system) many-aspect. Plurality the aspects no ntakesearching of own truth to needless. But
none truth not may become to dogma. From graphs s be makes out various truths. For
example, well-knowrfour colour problemis proved three times: by K. Appel, W. Haken irv&9

[3], Ashay Dhawadker in 2000 [4] and N. Robertsbmalan 2003 year [5], everyone by his aspect
or vision.

Structure semiotic vision not mystery, touch with @spect of reality. Difficulty are only with
getting rid of habits. For example, difficulty owtigatstructureis such a phenomenon what stays



invariable for isomorphic objects, and only theds. it mystical? Be wont with verbal
understandings, as institution structure, expressinucture, rock structure etc.

What is agraph? On the structure semiotic aspect is the grammradtion of abstract elements and
their adjacent pairs that hagieed structurethat is under investigation. Such aspect detersnine
approach to graphs.

A graphG is expressed by itsystem of semiotic invariants in the form of asign matrix S. Sign
matrix S represents thstructureGS of a graph and constitute tanonical form with exactness up
to isomorphism. If graph&a, Gg, Gc,... areisomorphicthen corresponding sign matrices are
equivalentSy~Ss~Sc~... , i.e. the graphs have the same struc@&feThe research of the structure
takes place just on the ground of a semiotic sigtrimS.

A most essential structural attributessgmmetry Also there are various visions. Deeply is rooted
the understanding about symmetry as a kind ofatdle.

Symmetry (A) (Greek wordsymmetrid is a property of an object, where the componémds are
placed at the same distance from a centre or exisimilar [2].

The ‘reflective” concept is in mathematics defireed a) a property of a figure to transform to fisel
for example isometrically; b) property of binaryaton xRy<>yRx; c) In graph theory is symmetry
treated also on the aspect of directed graphs.

In fact is the symmetry concept more extend.

Symmetry (B) is a structural attribute that is expressed agyalar repetition (recurrence) of similar
components (parts, particles) of an object in sgactor time [6].

The concept of symmetr] isin mathematicss defined as the existence the transitivity donadi
authomorphisms oorbits in AutG, i.e. in a graplG. An orbit is practically arequivalence class,
whereof elements have thegual positions in structureGS. This conformity of positions be
expressed asymmetryof structure. Essential are the relationships betvautomorphisms, equal
positions, orbits and semiotic invariant§here exist symmetry by elements and symmetry by
element pairs, theymmetry kindare defined. Symmetry imeasurablelts value is maximum, if
there exists only one orbit and its value is Gh& number of orbits corresponds to the number of
elements.

There exisorbit structures as partial structures, that are suitable meansefargnition the various
structural properties.

In the structure can be exist variovggularities, such asdistance, girth, clique and strong
regularity that are mutually related. There are under ingatibn also thebi-, tri-, quadro- and
others cliques.

Solution of thereconstruction problem takes place bysomorphism classesf greatest sub- and
smallest super-graphs. On the structure semiopieciss the formulation of Ulam’s Conjecture too
destructive.



