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Riesitel: Prof. RNDr. Jozef Siran, DrSc.

Evidenéné €islo projektu: LPP 0203-06

Nazov projektu:

Symetrie grafov a map

Na ktorych pracoviskach
bol projekt rieSeny:

STU Stavebna fakulta, katedra matematiky a deskriptivnej geometrie

Ktoré zahrani¢né
pracoviska
spolupracovali pri rieSeni
(nazov, stat):

Open University, Department of mathematics and statistics, Anglicko

University of Auckland, Department of Mathematics, Novy Zéland,
University of Ljubljana, Department of Mathematics, Slovinsko,

Colgate University ,Department of Mathematics, Hamilton, NY,USA,
University of Necastle, School of Engineering, Australia.

Udelené patenty alebo
podané patentové
prihlasky, vynalezy alebo
uzitkové vzory
vychadzajuce z vysledkov
projektu:

Publikacie (knihy, €lanky,
prednéasky, spravy a pod.)
zhrinujuce vysledky
projektu

(uvedte i publikacie prijaté
do tlace):

Uvadzajte maximalne pét
najvyznamnejsich
publikacii.

M. Maéaj, J. Siran, M. Ipolyiova, Injectivity radius of triangle group representations, with

application to regular embeddings of hypermaps, in: *Applications of Group Theory to
Combinatorics’, 2008 Taylor & Francis Group, London, ISBN 978-0-415-47184-8, pp. 147-154

J. Siran, J. Siagiova, M. Olejar: Graph coverings and graph labellings, AKCE Journal of

Combinatorics 6, No. 1 (2009), pp. 127-133

E. Loz, M. Macaj, M. Miller, J. Siagiové, T. Siraf, J. Tomanova: Small vertex-transitive and

Cayley graphs of girth six and given degree: An algebraic approach, zadané na publikovanie do

Journal of Graph Theory (CC).

M. Zdimalova, M. Olejar: Large Cayley digraphs of given degree and diameter from sharply t-
transitive groups, zadané na publikovanie, Australasian Journal of Combinatorics.

J. Siran, I. Stanekové, M. Olejar: Reflexible regular maps with no non-trivial exponents from
residual finiteness, zadané na publikovanie, Glasgow Mathematical Journal.

V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky projektu sa uplatnia vo vedeckej vychove d’alsich doktorandov, vo vygenerovani novych
nadvizujucich grantovych tloh a v d’alSom rozvoji skiimania vysoko symetrickych grafov a map.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Cielom projektu v rovine podpory ludskéo potencialu bolo vytvorit doktorandské miesto na obdobie 3 rokov
a vytvorit kvalitné podmienky pre vedecku vychovu doktoranda. Vedeckym ciefom projektu bolo Studium
vrcholovo tranzitivnych a cayleyovskych grafov a map, ktoré tvoria suc€ast velmi délezitého smeru vyskumu
grafov a map vysokého stupria symetrie s predpisanymi extremalnymi vlastnostami.

Z hlavnych vedeckych vysledkov projektu vyberame:

- rozpracovanie algebraickej teérie polomeru injektivity regularnych map

- zjednotenie teoretickych postupov v konstrukciach extremalnych vrcholovo tranzitivnych grafov daného
stupria a priemeru, resp. obvodu

- nové konstrukcie extremalnych grafov daného stupria a priemeru pomocou teérie permutacnych grup

- nové metddy konstrukcii reflexibilnych regularnych cayleyovskych map bez netrivialnych exponentov
zalozené na rezidualnej konec¢nosti trojuholnikovych grup.

Vysledky projektu su zhrnuté v 5 pévodnych vedeckych €lankoch a v prvej verzii dizertacnej prace
doktoranda, ktora presla internou obhajobou na Katedre matematiky a deskr. geometrie SvF STU.

MozZno konStatovat, Ze ciele projektu v oboch rovinach boli uspokojivo spinené.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

At the level of support of young scientists the goal of the project was to secure a 3-year PhD study position
and create environment for quality supervision of the PhD student. The research goal of the project was
investigation of vertex-transitive and Cayley graphs and maps, which are part of a very important direction of
the study of graphs and maps of high level of symmetry with prescribed extremal properties.

The main research results of the project include:

- development of an algebraic theory of injectivity radius of regular maps

- unification of methods of construction of extremal vertex transitive graphs of given degree and diameter, or
given degree and girth

- new constructions of extremal vertex transitive graphs of given degree and diameter by permutation groups
- methods of construction of reflexible regular Cayley maps without non-trivial exponents, based on residual
finiteness of triangle groups.

Results of the project have been written up in a total of 5 original research articles and in the first version of
the doctoral dissertation which has successfully passed the stage of an internal defense at the Department
of Mathematics and Descriptive Geometry, Faculty of Civil Engineering, Slovak University of Technology.

One can conclude that the goals of the project have been met satisfactorily.

Podpisom zaverecnej karty riesitel vyjadruje svoj suhlas so zverejnenim udajov v nej uvedenych.
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