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Nazov projektu Eviden¢né ¢islo projektu APVWV-17-0428

Metrické a spektralne invarianty grafov a ich aplikacie pri modelovani sieti, molekul a
inych Struktar

Zodpovedny riesitel prof. RNDr. Jozef Siran, DrSc.
Priiemca Slovenska technicka univerzita v Bratislave - Stavebna fakulta

Nazov pracoviska, na ktorom bol projekt rieSeny

Slovenska Technicka Univerzita v Bratislave, Stavebna fakulta, Katedra matematiky a
deskriptivnej geometrie.

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

University of Auckland, Auckland, Novy Zéland

University of Southampton, Southampton, Velka Britania
Open University, Milton Keynes, Velka Britania

Universitat Politecnica de Catalunya, Barcelona, Spanielsko
University of Ljubljana, Ljubljana, Slovinsko

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

Ziadne

Najvyznamnejsie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujice
vysledky projektu — uvedte aj publikacie prijaté do tlace

M. Knor, R Skrekovski, A. Tepeh, Convexity result and trees with large Balaban index,
Applied Mathematics and Nonlinear Sciences 3 (2018), 433-446 (CC)

S. Pavlikova, J. Siran, Inverting non-invertible weighted trees, Australasian Journal of
Combinatorics 75 (2019) 2, 246-255.

M. Knor, J. Komornik, R Skrekovski, A. Tepeh, Unicyclic graphs with the maximal value of
Graovac-Pisanski index, Ars Math. Contemp. 17 (2019) 455-466. (CC)

M. Knor, R. Skrekovski, A. Tepeh, Chemical Graphs with the Minimum Value of Wiener
Index, MATCH 81 (2019) 1, 119-132.

M. Conder, J. Siran, Classification of regular maps of prime characteristic revisited: Avoiding
the Gorenstein-Walter theorem, Journal of Algebra 548 (2020), 120-133 (CC)
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S. Bessy, F. Dross, K. Hrifidkova, M. Knor, R. Skrekovski, The structure of graphs with
given number of blocks and the maximum Wiener index, J. Comb. Optim. 39 (2020) 1 170—
184 (CC)

T. S. Griggs, T. A. McCourt. J. Siran, On the upper embedding of Steiner triple systems and
Latin squares, Ars Mathematica Contemporanea 18 (2020), 127-135 (CC)

S. Gyurki, Small Directed Strongly Regular Graphs, Algebra Colloquium 27 (2020), 11-30.

G. Erskine, K. Hriifakova, J. Siran, Orientably-Regular Maps on Twisted Linear Fractional
Groups, in: Isomorphisms, Symmetry and Computations in Algebraic Graph Theory,
Springer Proceedings in Mathematics and Statistics, 2020, 1-35.

V. Andova, M. Knor, R. Skrekovski, Distance based indices in nanotubical graphs: part 3.
Journal of Mathematical Chemistry 59 (2021), 250-263 (CC)

C. Dalfé, M. A. Fiol, S. Pavlikova, J. Sirar, Spectra and eigenspaces of arbitrary lifts of
graphs, Journal of Algebraic Combinatorics 54 (2021), 651-672.

M. Knor, R. Skrekovski, A. Tepeh, Domination versus independent domination in regular
graphs, Journal of Graph Theory 98 (2021), 525-530 (CC)

G. Erskine, T. Griggs, J. Siran, Colouring problems for symmetric configurations with block
size 3, Journal of Combinatorial Designs 29 (2021), 397—423.

N. Basi¢, M. Knor, R. Skrekovski, On 12-regular nut graphs, Art Discrete Applied Math. 5
(2022) #P2.01, 7s (CC)

0. Reade, J. Siran, Classifying edge-biregular maps of negative prime Euler characteristic,
The Art of Discrete Applied Mathematics 5 (2022), #P3.08, 29s (CC)

M. Knor, R. Skrekovski, I. Yero, A note on the metric and edge metric dimensions of 2-
connected graphs, Discrete Applied Math. 319 (2022), 454—460 (CC)

S. Pavlikova, J. Siran, Characters of twisted fractional linear groups, Communications in
Algebra 50 (2022) 9, 3940 — 3959.

S. Gyiirki, P. Jano$, On the automorphisms of a family of small g-regular graphs of girth 8,
prijaty do tlace v Art Discr. Applied Math (CC), https://adam-
journal.eu/index.php/ADAM article/view/1425/13070

Uplatnenie vysledkov projektu

Vysledky projektu sa uplatnia v medzinarodnom meradle v dalSom zvySeni prestize
slovenskej matematiky vo svete, kde najma v oblasti algebraickych metdd v diskrétnej
matematike maju ako slovenska, tak aj koSicka Skola dobru reputaciu. V domacom meradle
sa vysledky uplatnia najma vo vychove novej silnej generacie PhD Studentov.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Hlavné ciele projektu vytyCené v jeho navrhu (v stru¢nej verzii) boli dosiahnutie novych
vplyvnych vysledkov v skimani topologickych indexov grafov ako modelov molekul, v
skumani spektier grafov a ich invertovani, a v konstrukciach extremalnych vysoko
symetrickych grafov; tieto ciele sa postupne v roénych spravach spresriovali o skimania
vysoko symetrickych vnoreni grafov, konfiguracii a dizajnov. Splnenie tychto cielov
dokumentujeme nasledujucim vyberom vyznamnych vysledkov:

- vplyvné vysledky M. Knora a spoluautorov dosiahnuté v skimani nanotrubiciek
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- klasifikaciu symetrickych map J. Sirafia a M. Condera bez Gorenstein-Walterovej vety,

- vysledky v mnohych pracach M. Knora a spol. o Wienerovom a Graovac-Pisanského
indexe,

- enumeracia vysoko symetrickych map zovéeobecnenych Mathieu grup (Siran, Hrifakova),
- zdvih spektier grafov pomocou fubovolnych nakryti (Pavlikova, Siran a spoluautori),
- kon$trukcie grafov danej metrickej dimenzie a nut-grafov daného stupna (M. Knor a dals$i),

- odvodenie tabulky charakterov twistovanych linearnych zlomkovych grup (Pavlikova,
Siran),

- klasifikacia hranovo-biregularnych map na plochach charakteristiky p (Siraf, Reade), a
- novy pristup ku klasifikacii vysoko symetrickych map rodu p+1 (Bachraty, Siagiova, Sirar).

Clenovia riesitelského kolektivu v ramcirieSenia projektu publikovali celkom 34 publikacii, z
¢oho je 17 v tzv. CC €asopisoch, 14 v recenzovanych vedeckych ¢asopisoch v zahrani€ia 3
su v recenzovanych zbornikoch, resp. odbornych ¢asopisoch v zahranici.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The main aims of the project at the time of submission (in an abbreviated form) were new
and influential results in the investigation of topological indices of graphs as molecule
models, investigation of spectra and graph inverses, and constructions of extremal highly
symmetric graphs; these goals were made more precise in yearly reports and later
comprised also investigation of highly symmetric embeddings of graphs, and study of
configurations and designs. We document meeting of these targets by a selection of most
important results:

- influential results of M. Knor and his co-authors on the investigation of models of
nanotubes

- classification of symmetric maps by J. Sirai and M. Conder, without the Gorenstein-Walter
result

- results in a number of papers by M. Knor et al on the Wiener and the Graovac-Pisanski
index

- enumeration of highly symmetric maps of twisted linear fractional groups (Siran,
Hrinakova)

- liting graph spectra by arbitrary covers (Pavlikova, Siraf and co-authors)

- constructions of graphs of given metric dimension and nut-graphs of given valency (M.
Knor et al)

- derivation of the character table of twisted linear fractional groups (Pavlikova, Sirar)
- classification of edge-biregular maps on surfaces of characteristic -p (Siran, Reade)

- a new approach to classification of highly symmetric maps of genus p+1 (Bachraty,
Siagiova, Siran).

Working on the project, members of the team published altogether 34 research papers, out
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of which 17 are in the co-called CC journals, 14 are in internationally peer-reviewed journals,
and 3 are in reviewed books or conference proceedings.
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