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Uplatnenie vysledkov projektu

Dosiahnuté vysledky maju charakter zakladného vyskumu na pomedzi matematiky a
informatiky, kde sa priame aplikacie v kratkodobom horizonte nepredpokladaju. Vysledky
vSak mézu byt bezprostredne pouZité vo vyucbe na druhom a tretom stupni
vysokoskolského $tudia, osobitne pri vedeckej vychove doktorandov

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
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(max. 20 riadkov)

Zamerali sme sa na Studium rozli€nych diskrétnych Struktur pomocou algebraickych,
kombinatorickych aj geometrickych metdd. Opublikovali sme 73 vedeckych prac. Vysledky
predstavuju vyrazny pokrok v oblasti zamerania projektu, prifom neraz ide o vysledky
prelomové.

Praca [1] hovori, ze vSetky nilpotentné regularne mapy triedy c su kvocientmi jednej
univerzalnej mapy. Vysledok stavia na starej praci o vlastnostiach dolného centralneho
retazca volného sucinu grup. Na regularne mapy sa zameriava aj praca [3] a rieSi dlhSiu
dobu otvoreny problém existencie map lubovolnej neparnej valencie invariantnych na
dualitu a Petrie-dualitu.

Cielom prace [2] je dokaz signovenej verzie faktu, Ze kazdy eulerovsky graf ma nikde nulovy
2-tok. Na charakterizaciu signovanych eulerovskych grafov podla ich tokového Cisla pouziva
vysledok o rozkladoch nesignovanych eulerovskych grafov, na ¢o v§ak paradoxne opat
vyuziva signované grafy.

Clanok [4] predstavuje prelomovy vysledok v klasickom probléme stupiia a priemeru.
Dokazuje, ze pre dany stupen D a lubovolnu konstantu ¢ su rady grafov stupna D a
priemeru K menSie ako moorovska hranica minus ¢ pre mnozinu priemerov asymptotickej
hustoty 1.

V €lanku [5] sa dokazuje, Ze najmensi rad netrividlneho snarku s neparnostou 4 je 44 a Ze
takychto snarkov je presne 31. D6kaz je nezvy€ajnou kombinaciou metdd tedrie farbeni,
tokov, cyklickej suvislosti a rozsiahlych vypocétov.

V [6] je dokazana redukcia slavnej Fulkersonovej hypotézy na cyklicky 5-suvislé grafy.
Vysledok predstavuje dosial najvyznamnejsi pokrok v rieSeni tejto hypotézy od r. 1971, ked
bola vyslovena.

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

We have studied various discrete structures by means of algebraic, combinatorial and
geometric methods, and produced 73 scientific papers. Our results constitute a significant
progress in the areas of our project; some of the results are even ground-breaking.

The article [1] asserts that all nilpotent regular maps of class ¢ are quotients of one specific
universal map. The results build upon old results concerning the properties of the lower
central series of the free product of groups. Regular maps are also the focus of the paper [3]
which contains a solution of a long-standing problem of the existence of maps of arbitrary
odd valency invariant under the operations of duality and Petrie duality.

The aim of the article [2] is to prove the signed version of the fact that every eulerian graph
has a nowhere-zero 2-flow. To characterise the signed eulerian graphs with respect to their
flow number, it relies on a result about the decomposition of unsigned eulerian graphs, for
which it surprisingly uses the signed graphs again.

The article [4] represents a ground-breaking result with respect to the classical Degree/
Diameter Problem. It shows that for a given degree D and any constant c the set of
diameters K for which vertex-transitive graphs of degree D and diameter K are smaller than
the Moore bound minus c is of asymptotic density 1.

In [5] it is proven that the order of the smallest nontrivial snark with the oddness 4 is 44 and
the number of such snarks is 31. The proof is based on an unusual combination of the
methods of the theory of colourings, flows, cyclic connectivity and an extensive computer
search.

The article [6] contains a reduction of the famous Fulkerson conjecture to cyclically 5-
connected cubic graphs. This result represents the most significant progress toward the
solution of this conjecture since 1971, when it was stated.
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