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Nazov pracoviska, na ktorom bol projekt rieSeny

Ustav matematickych vied, Univerzita Pavla Jozefa Safarika v Kosiciach, Prirodovedecka
fakulta

Katedra aplikovanej matematiky a informatiky, Strojnicka fakulta, Technicka univerzita v
Kosiciach

Katedra aplikovanej matematiky a hospodarskej informatiky, Ekonomicka fakulta, Technicka
univerzita v KoSiciach

Nazov a stat zahrani¢éného pracoviska, ktoré spolupracovalo pri rieSeni

- Technische Universitat IImenau, Nemecko

- University of Ljubljana, Slovinsko

- Univerzita Karlova, Praha, Ceska republika

- Zapadogeska univerzita v Plzni, Ceska republika
- Akademia Gorniczo-Hutnicza, Krakow, Pol'sko
- TU Bergakademie Freiberg, Nemecko

- Ghent University, Belgicko

- University of Bordeaux, Francuzsko

- V8B, Ostrava, Ceska Republika

- Tunghai University, Taichung, Taiwan

- VIT Chennai, India

- University of Indonesia, Depok, Indonesia

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

Nie su vysledkom projektu

Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

- F. Ashraf, M. Baca, M. Lascsakova, A. Semaniova-Fenovc&ikova: On H-irregularity
strength of graphs, Discussiones Mathematicae Graph Theory 37(4) (2017) 1067-1078;
https://doi.org/10.7151/dmgt.1980

- M. Baca, M. Irfan, J. Ryan, A. Semanicova-Ferfovc¢ikova, D. Tanna: On edge irregular
reflexive labellings for the generalized friendship graphs, Mathematics 5(4) (2017) 67,
https://doi.org/10.3390/math5040067

- J. Czap, S. Jendrol: Facially-constrained colorings of plane graphs: A survey, Discrete
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Math. 340 (2017), 2691-2703, https://doi.org/10.1016/j.disc.2016.07.026

- J. Czap, S. Jendrol, J. Valiska: Conflict-free connections of graphs, Discussiones
Mathematicae Graph Theory 38 (2018) 911-920, https://doi.org/10.7151/dmgt.2036

- J. Czap, S. Jendrol, J. Valiska: Facial L(2,1)-edge-labelings of trees, Discrete Applied
Mathematics 247 (2018) 357-366, https://doi.org/10.1016/j.dam.2018.03.081

- P. Holub, B. Luzar, E. Mihalikova, M. Mockovc€iakova, R. Sotak: Star edge-coloring of
square grids, Applied Mathematics and Computation (2021) 392,
https://doi.org/10.1016/j.amc.2020.125741

- |. Fabrici, J. Harant, T. Madaras, S. Mohr, R. Sotak, C.T. Zamfirescu: Long cycles and
spanning subgraphs of locally maximal 1-planar graphs, Journal of Graph Theory 95(1)
(2020) 125-137, https://doi.org/10.1002/jgt.22542

- |. Fabrici, J. Harant, S. Mohr, J.M. Schmidt: Longer cycles in essentially 4-connected
planar graphs, Discussiones Mathematicae — Graph Theory 40(1) (2020) 269-277,
https://doi.org/10.7151/dmgt.2133

- M. Janicova, T. Madaras, R. Sotak, B. Luzar: From NMNR-coloring of hypergraphs to
homogenous coloring of graphs, Ars Mathematica Contemporanea 12 (2017) 351-360,
https://doi.org/10.26493/1855-3974.1083.54f

- B. Luzar, M. Mockovéiakova, R. Sotak: Note on list star edge-coloring of subcubic graphs,
Journal of Graph Theory 90(3) (2019) 304-310, https://doi.org/10.1002/jgt.22402

- T. Madaras, P. Siroczki: Minimal graphs with respect to geometric distance realizability.
Discussiones Mathematicae Graph Theory 41 (2021) 65-73,
https://doi.org/10.7151/dmgt.2176

- D. Tanna, J. Ryan, A. Semani¢ova-Fenovc¢ikova: Edge irregular reflexive labeling of prisms
and wheels, Australasian Journal of Combinatorics 69(3) (2017) 394-401,
https://ajc.maths.uq.edu.au/pdf/69/ajc_v69 p394.pdf

Uplatnenie vysledkov projektu

Témy Studované v ramci projektu spadaju do oblasti zakladného vyskumu v diskrétne;j
matematike a vysledky ziskané v priebehu rieSenia projektu su zvacsa teoretickej povahy.
Na druhej strane, vzhfadom na pribuznost niektorych tém (napr. bezkonfliktové zafarbenia,
Struktura riedkych grafov) s existujucim vyskumom vo svete je vysoky predpoklad
potencialnej aplikovatelnosti vybranych vysledkov pri analyze nachylnosti komplexnych
sietovych systémov voci zlyhaniu resp. vonkajSim utokom a pri dizajne sieti, ktoré su voci
tymto neziaducim vplyvom dostatoCne robustné.

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

V oblasti vyskumu grafovych zafarbeni ziskali rieSitelia projektu cenné nové vysledky o
chromatickych charakteristikach vztahujucich sa k zafarbeniam determinovanym
podmienkami na farebnu Strukturu predpisanych podgrafov (sledov, okoli vrcholov resp.
stien v pripade rovinnych grafov); boli stanovené nutné resp. postacujuce podmienky pre
existenciu $pecifikovanych zafarbeni spolu s dolnymi resp. hornymi odhadmi (vo viacerych
pripadoch najlepSimi moznymi) s nimi suvisiacich invariantov.

Vyznamnu €ast vysledkov projektu tvoria nové poznatky o ohodnoteniach grafov, ktoré su
analégiami magickych, supermagickych ¢i iregularnych grafovych ohodnoteni: rieSitelia
popisali nové spdsoby konstrukcii takychto ohodnoteni pre Siroké triedy grafov, a taktiez
definovali vSeobecny rdmec pokryvajuci mnohé doteraz zname koncepty
magicky/antimagicky/iregularne orientovanych ohodnoteni, ktory umoZznuje - oproti
partikularnym pristupom k danej problematike - Studovat’ tieto ohodnotenia z globalneho
hladiska.

Vyskum Struktary rovinnych resp. riedkych grafov priniesol zasa nové poznatky tak o
lokalnej Struktare danych grafov (v zmysle existencie klastrov zloZzenych z kratkych kruznic
¢i vrcholov malych stupriov), ako aj o velkych podgrafoch (hamiltonovské kruznice resp.
kruZnice s linearnou dizkou vzhladom na pod&et vrcholov grafu).

Pocletnost a kvalita realizovanych vystupov a pridruzené vedecko-organizacné aktivity
projektu zakladaju robustnu a solidnu bazu pre buduce pokracovanie vyskumu v oblastiach
diskrétnej matematiky, ktoré boli Specifikované v danom projekte.

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

In the area of graph colourings research, the team members obtained valuable new results
on chromatic characteristics related to colourings determined by conditions on the color
structure of prescribed subgraphs (walks, vertex neighbourhoods or faces in the case of
planar graphs); there were determined necessary resp. sufficient conditions for the
existence of specified colourings together with the lower resp. upper bounds (in some
cases, the best possible) of the related invariants.

A significant part of the project results comprises new knowledge on graph labellings, which
are analogues of magic, supermagic or irregular labellings: the researchers described new
ways of constructing such labellings for wide families of graphs, and also defined a general
framework covering many hitherto known concepts of magic/antimagic/irregular-oriented
labellings, which allows - in contrast to particular approaches to the issue - to study these
labellings from a global perspective.

Research of the structure of planar resp. sparse graphs brought new knowledge on the local
structure of these graphs (in terms of the existence of clusters composed of short circles or
vertices of small degrees), as well as large subgraphs (Hamiltonian cycles or cycles of linear
length in terms of the number of vertices).

The number and quality of the project publications and the associated scientific and
organizational activities of the project provide a robust and solid basis for the future
continuation of research in the areas of discrete mathematics that were specified in the
project.
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