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SUMMARY 

 

 
Structure (Latin word structura – (inner)building) is generally defined as a connection-, (usually 

permanent) relationship or a manner of organization of system’s elements. The usage of the term 
“structure” has evolved over time in different languages and societies where it refers to different 
and sometimes vague concepts. Structure semiotics assign to the concept of “structure” its inherent 
(intrinsic, specific) meaning and content: Structure is the complete invariant of isomorphic graphs, 
i. e. a system of invariant attributes of structure. It is represented canonically as a text of structure in 
the form of its semiotic model SM. 
 
Here deal with a rather delicate topic. Firstly, nowadays no exist an adopted for all definition of the 
structure, secondly, some mathematicians do not accept the using of elements of semiotics, and 
thirdly, semioticians can not understand the relations with the graphs. 
 
Nevertheless, structure semiotics reveals the “hidden sides” of the structure and to solve some of the 
classic problems in non-classical manner, and to set and solve the new ones. The main problems are 
complete canonical representation of the structure and constructing theirs system which is 
associated with the Reconstruction Problem. 
 
Time complexity of structure’s recognition and structural equivalence depends only at the number 
of vertex pairs. It is not comparable with isomorphism detection techniques. Structure semiotics 
constitutes a complex of heuristic methods for studying the structure and its properties. 
 
To “hidden sides” of a graph is here considered that in its diagram or adjacency matrix do not 
manifest, such as orbits, parts, cliques, girths and others. Their “opening” takes place on the ground 
of the semiotic model, what constitute a canonical representation of the graph structure, its “text” 
with exactness up to isomorphism. All this constitutes a purposeful activity in the field of 
formalized heuristic methods. 
 
On the ground of sign matrix as a result of identification operations can also to recognize up to 
present unknown structural attributes, such as girth- and clique regularity, bisymmetry, n-m-cliques, 

sign-, orbit- and adjacent structures, to measure symmetry, etc. Graphs isomorphism or non-

isomorphism is an equivalence or non-equivalence of structures that is recognizable by simple 
comparison of the sign matrices. On the ground of sign matrices it is possible to identify various 
relationships between symmetry properties, orbit- and sign graphs, regularities, parts and others. 
The graphs can be better to systematize and to discover “white spots” among them. It has been 
found that non-reconstructable graphs do not exist. The latter is characterized by the constructive 

system of reconstructions of graphs as a formation of adjacent structures. This may add that almost 
all the structures are recognizable in the level of semiotic identification mode (SIA). Almost all 
graphs are 0-symmetric – this is why an interest in this particular non-0-symmetric. It is set up the 
importance of mutual treatment the structure and its complement. 
 
An important role have here the symmetry properties and position structures. The essence of orbit 
is interpreted as a (sub) set whose elements have the same position in the structure, i.e. form a 
position-class, which appear in the form of the local isomorphism-class. It is avoid from traditional 
combinatorial, group theoretical identification of orbits, and showed that structural method is more 
simply and the result is same, but expressed more compact. On the basis of orbit- and sign 
structures have shown that the associations of structural elements appear on the form of an orbit, 
part, girth or clique. 
 



 65 

Another is the story of the adjacent structures. There is no doubt that each structure is 
decomposable to its adjacent structures. It is shown that an union of adjacent sub-structures 
reconstruct the initial structure, and, an intersection of adjacent super-structures also reconstruct the 
initial structure. Here we have shamelessly avoids from wording of Ulam’s Conjecture, but not its 
essence. For each complex of the n-vertex graphs can be constructed a constructive system of 

structures. It is currently carried out for 5- and 6-vertex graphs term, 7-vertex system (1044 
structures) is half done. The algorithm exists, but a programmer have not found. 
 
Are these the “hidden sides” more interested in someone besides me? I do not know, but everything 
I've done has been of interest and joy. Some bystanders can be reserved for acceptance of the fact 
that the sign matrix is a complete invariant of isomorphic graphs; that non group-theoretical orbit 
identification is possible; that can be circumvent from Ulam’s ideology of reconstructivity, even the 
being of the clique regularity abides for many incomprehensible, and so on. 
 
Require further investigation the problem of multiplication (involution) the adjacency matrices. It 
seems that this is not done, no one has yet expressed interest why the increase in the number of 
differences of signs, why this increase ends a certain degree, why these sign-values in sometime 
become zeros, and so on. 
 
 
 

References 

 
 
Babai, L. On the isomorphism problem. Unpublished manuscript, 1977. 
Babai, L. Canonical labelling of graphs. – Proc. 15th ACM Symposium on Theory Computing, 

1983, 171-183. 
Cayley, A. On the theory of the analytical forms called trees. Phil. Mag. (4) 13 (1857), 172-176. 
Dharwadker, A., Tevet, J.-T. The Graph Isomorphism Problem. S.E.R.R., Tallinn, 2009. 

http://ester.nlib.ee:80/record=b2465234~S1*est ,  
Harary, F. Graph Theory. Addison-Wesley, 1969. 

Hermes, H. Semiotik: eine Theorie der Zeichengestalten als Grundlage für Untersuchungen von 
formalisierte Sprachen. Leipzig: Hirzel, 1938. 

Locke, S. www.math.fau.edu/locke/isotest. 
Mathon, R. Sample graphs for isomorphism testing. – Proc. 9

th
 S-E. Conf. Combinatorics, Graph 

Theory and Computing, 1980, 499-517. 

Netshepurenko, M et al. M. Нечепуренко и др. Алгоритмы и программы решение задач для 
графов и сетей. Новосибирск, 1990. 

Новая философская энциклопедия, Москва. 2001. 
Podsiadlo, B. http://web.me.com/blazej.podsiadlo/poudis/Graph_Isomorphism.html 
Read, R. C., Wilson, R. J. An Atlas of Graphs. Oxford, 1998. 
Strongly regular graphs I. http://poeple.csse.uwa.edu.au/gordon/remote/srgs 
Strongly Regular Graphs II. http://mathworld.wolfram.com/StronglyRegularGraph  
Schmidt, H. Philosophisches Wörterbuch. Stuttgard, 1991. 
The Penguin Dictionary of Philosophy. London, 1997. 
Titov,V.  Титов, В. О симметрии в графах. Вопросы кибернетики, 15, N2, 1975, 76-109. 
Tutte, W. T. Graph Theory As I Have Known It. Clarendon Press, Oxford, 1998. 

Ulam, S. M. A Collection of Mathematical Problems. Wiley, New York, 1960. 
Weisfeiler, B. On Construction and Identification of Graphs. – Springer Lect. Notes Math., 558, 

1976.  
Zykov, A. A. Зыков. Основы теории графов. «Наука», Москва, 1987. 



 66 

List of specific papers and issues on structure semiotics 

 
1. Tevet, J.-T., R. Krasnoštšokova. Struktuursusprintsiip – hüpotees või modelleerimismoodus? – Raku 

teooria. IX teoreetilise bioloogia kevadkool, Tartu, 1983, 106-117. 

2. Tevet, J.-T.. Struktuuritraktaat. Levitatud käsikiri. Tallinn, 1984, 75 lk. 

3. Tevet, J.-T.. Orgaanilise vormi sümmeetriafenomenust struktuursusprintsiibi valguses. – Orgaanilise 

vormi teooria. X teoreetilise bioloogia kevadkool, Tartu, 1984, 84-93. 

4. Tevet, J.-T.. On Combinatorial Determining of Symmetric Attributes, Isomorphism and 
Reconstructions of Graphs. Deposed Paper, Эс N 7, Tallinn, 1987, pp. 35. 

5. Тевет,  Дж.-Т.  О полном комбинаторно-топологическом инварианте для графов. – Проблемы 

теоретической кибернетики. Тезисы докладов 8го Всесоюзной конференций, 

Горький, 1988, 131-132. 

6. Tevet, J.-T.. Surma nähtus ühe ontogeneesihüpoteesi valguses. – Surma teooria. Schola 

Biotheoretica XVI, Tartu, 1990, 54-61. 

7. Tevet, J.-T.. On discrete simulation of stochastic processes. – Proc. of 11
th
 Prague Conference on 

Information Theory, Statistical Decision Functions and Random Processes, Prague, 

1990. 

8. Tevet, J.-T.. Interpretations on some Graph Theoretical Problems. Edition of Estonian Acad. Sci., 

Tallinn, 1990, 92 pp. 

9. Tevet, J.-T.. GOIA – Graafi orbiitstruktuuri identifitseerimise algoritm. Käsikiri. Tallinn, 1991. 

10. Tevet, J.-T.. On a discrete model of ecological processes. – Proc. Estonian Acad. Sci., Ecol., 1 

(1991), N 3, 105-108. 

11. Tevet, J.-T.. Warum und wie muss man die Graphen kanonisch darstellen? Manuskript. Tallinn, 

1993, 21 Seiten. 

12. Tevet, J.-T.. A Constructive Treatment of Graphs. Manuscript. Tallinn, 1995, 65 pp. 

13. Tevet, J.-T.. Pilguheit heuristikaloosse. HERR, Tallinn, 1996, 7 lk. 

14. Tevet, J.-T.. CONCEPTUS: Synergetic Intellect Concentrat. – HERR, Tallinn, 1996, 10 lk. 

15. Tevet, J.-T.. Memorandum on the representation of the Structure and Structural Changes on Graphs – 
as seen by John Tevet. Manuscript. Tallinn, 1997, 10 pp. 

16. Tevet, J.-T.. Struktuurisemiootika: struktuursuse kujutamine graafidel. SERR, Tallinn, 1999, 127 lk. 

17. Tevet, J.-T.. Appendix to Structure Semiotics: A System of Graphs, their Characteristics and 
Changes. SERR, Tallinn, 1999, 95 pp. 

18. Tevet, J.-T.. Aabits graafide struktuurist, süsteemsusest ja märgilisusest. SERR, Tallinn, 2000, 92 lk. 

19. Tevet, J.-T., M. Lambing. Visions about skeletions of artworks. – Frontiers of Interstanding, 

Stickholm, 2000, 69-73. 

20. Tevet, J.-T., M. Lambing. Stockholmis eesti tekstiilikunsti mõõtmas. “Koiliblikas”, 2000, 17. 

21. Tevet, J.-T.. Graafid ja semiootika. Graafide struktuurikäsitluse keele alused. SERR, Tallinn, 2001, 

97 lk. 

22. Тевет,  Дж.-Т. Графы структуры и структура графов. SERR, Tallinn, 2001, 17 lk. 

23. Tevet, J.-T.. Semiotic Testing of the Graphs. Principles, Using, Developments. SERR, Tallinn, 2001, 

76 pp. 

24. Tevet, J.-T.. Isomorphism and Reconstructions of the graphs. A Constructive Approach and 
Development. SERR, Tallinn, 2002, 78 pp. 

25. Tevet, J.-T. Ühe pürgimise ja ponnistuste kroonika. SERR, Tallinn, 2003, 117 lk., online: 

http://tallinn.ester.ee/record=b1741379~S1*est   

26. Tevet, J.-T. Graphs of the Structure and Structure of the Graphs. S.E.R.R., Tallinn, 2003, pp.76., 

online: http://tallinn.ester.ee/record=b1740816~S1*est  

27. Tevet, J.-T. Graafide struktuuritöötluse heuristilised algoritmid. S.E.R.R., Tallinn, 2004, 18 lk 

28. Tevet, J.-T. Heuristic Algorithms for Structure Processing of the Graphs. S.E.R.R., Tallinn, 2004, pp. 

18. 

29. Tevet, J.-T. Põgusat teavet struktuurisemiootikast. S.E.R.R., Tallinn, 2004, 18 lk., online: 

http://tallinn.ester.ee/record=b1919807~S1*est  
30. Tevet, J.-T. Struktuurisemiootika ’04: Aksioomist Otsustuseni. SERR, Tallinn, 2004, 40 lk. 

31. Tevet, J.-T. Sümmeetria graafides. S.E.R.R., Tallinn, 2004, 20 lk., online: 
http://tallinn.ester.ee/record=b1985873~S1*est  



 67 

32. Tevet, J.-T. Klikid. kaas- ja naabergraafid: Tunnusmaatriksit lugedes. S.E.R.R., Tallinn, 2005, 26 lk., 

online: http://tallinn.ester.ee/record=b2009953~S1*est  
33. Tevet, J.-T. Graafide süsteemanalüüs: Algoritm ja rakendus. S.E.R.R., Tallinn, 2005, 94 lk. 

34. Tevet, J.-T. 270 aastat graafe: Struktuurisemiootika vaatevinklist. S.E.R.R., Tallinn, 2005, 35 lk. 

35. Tevet, J.-T. Struktuurisemiootika ’06: Alused, arendus ja rakendus. S.E.R.R., Tallinn 2006, 42 lk. 

36. Tevet, J.-T. Graafide struktuurisemiootiline käsitlus. S.E.R.R., Tallinn, 2006, 47 lk., online: 

http://tallinn.ester.ee/record=b2266686~S1*est  

37. Tevet, J.-T. Structure-semiotic approach to the graphs. S.E.R.R., Tallinn, 2006, pp. 48., online: 

http://tallinn.ester.ee/record=b2161461~S1*est  
38. Tevet, J.-T. Bisümmeetrilise struktuuri semiootika. S.E.R.R., Tallinn, 2007, 18 lk, online 

http://tallinn.ester.ee/record=b2324713~S1*est  

39. Tevet, J.-T. Systematic analysis of the graphs. /võrguteavik/ S.E.R.R., Tallinn, 2007, online: 
http://tallinn.ester.ee/record=b2297694~S1*est  

40. Tevet, J.-T. Valik graafide struktuure. ISBN: 9789949153763. S.E.R.R., Tallinn, 2007, 44 lk, online: 

http://tallinn.ester.ee/record=b2287285~S1*est  
41. J. Martin, Tevet, J.-T. The Second Estonian Conference on Graphs and Applications. – Baltic 

Horizons, No 8 (107) 5-8, December 2007. 

42. Tevet, J.-T. 270 years graphs and 70 years graph theory. – Baltic Horizons, No 8 (107) 9-16, 

December 2007. 

43. Tevet, J.-T. Recognition the structure, symmetry and systems of graphs. – Baltic Horizons, No 8 

(107) 33-75, December 2007. 

44. Tevet, J.-T. Constructive presentation of the graphs: a selection of examples. S.E.R.R., Tallinn, 2008, 

pp. 32 lk, online http://tallinn.ester.ee/record=b2367627~S1*est  
45. Tevet, J.-T. Mis on struktuur? ISBN: 9789949180912, S.E.R.R., Tallinn, 2008, 32 lk, online: 

http://tallinn.ester.ee/record=b2417603~S1*est  
46. Tevet, J.-T. Päevamärkmeid 2003-2008. S.E.R.R., Tallinn, 2008, 106 lk, online: 

http://tallinn.ester.ee/record=b2450845~S1*est  
47. Dharwadker, A, Tevet, J.-T. The Graph Isomorphism Algorithm. /võrguteavik/ ISBN: 

9789949185108. S.E.R.R., Tallinn, 2009, online: 

http://tallinn.ester.ee/record=b2463363~S1*est  
48. Tevet, J.-T. Graafi semiootiliste invariantide müsteerium. ISBN: 9789949185108, S.E.R.R., Tallinn, 

2009, 50 lk, online: http://tallinn.ester.ee/record=b2490321~S1*est  
49. Tevet, J.-T. Graafide varjatud külgi. ISBN 9789949213108. S.E.R.R., Tallinn, 2010, 79 lk, online: 

http://tallinn.ester.ee/record=b2614130~S1*est  

50. Tevet, J.-T. Hidden sides of the graphs. S.E.R.R., Tallinn, 2010, pp. 80, online: 

http://tallinn.ester.ee/record=b2659938~S1*est  

 
 
 


