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Charakteristika vysledkov

[Eviden¢né Sislo: APVT-51-027604 |

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

V ramci projektu sme Studovali hranové a vrcholové farbenie grafov, nikde nulové toky na grafoch,
chromatické a tokové polynémy, a ich suvislosti s topologickou tedériou grafov.

Jeden z najdolezitejSich prinosov projektu je rozpracovanie techniky predfarbovania. Tuto techniku sme
rozvijali pre nikde nulové toky v grafoch, konkrétne pre nikde nulové 5-toky. Jeden z konkrétnych prinosov je
dosiahnutie novych odhadov pre obvod najmensieho hypotetického kontraprikladu pre hypotézu o 5-toku. Tieto
pristupy sme d’alej rozvijali §tidiom nikde nulovych tokov na kolesach.

Zaviedli sme linearny algoritmus pre 3-farbenie lokalne suvislych grafov a dokazali, Ze problém k-farbenia je

v triede lokalne siivislych grafov NP-iipIny ak k& je aspoii 4. Studovali sme invarianty aproximujiice hranové
farbenie grafov a vylepsili existujuce algoritmy pre hranové farbenie grafov. Zaviedli sme v§eobecné formuly
pre rozklady tokového polynému na grafoch. V suvislosti s farbenim sme $tudovali aj rozklady rovinnych grafov
na lesy.

V suvislosti s niektorymi hypotézami v teorii grafov, ako napr. Fulkersonova hypotéza, sme Studovali farbenia
kubickych grafov Steinerovskymi systémami trojic a charakterizovali sme afinné a Hallove Steinerovské
systémy trojic. Pomocou tejto charakterizacie sme dokazali, Ze kaZzdy neprojektivny, neafinny bodovo
tranzitivny Steinerovsky systém trojic farbi kazdy kubicky graf. Okrem toho sme dokazali, Ze kazdy bezmostovy
kubicky graf ma farbenie Siestimi priamkami Fanovej roviny. Vyslovili sme hypotézu o tom, Ze $tyri priamky
stadia a dokazali jej siivislost’ s Fulkersonovou hypotézou. Dalej sme sa zaoberali problémom klasifikacie
regularnych map na orientovatel’nych plochach. Z nasho pohl’adu st zaujimavé aj preto, Ze kazdy Cayleho
snark, pokial’ existuje, sa ziska z nejakej reguliarnej mapy “osekanim” jej vrcholov. Vo v§eobecnosti vSak
regulirne mapy maju sivislosti aj s inymi disciplinami, osobitne s topologiou, teériou griup a komplexnou
analyzou. V ramci projektu sme dosiahli definitivne klasifika¢né vysledky tykajuce sa kompletnych
bipartitnych map a t-balansovanych Caleyho map.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

In framework of the project we have studied vertex and edge colorings of graphs, nowhere-zero flows,
chromatic and flow polynomials, and their connections with topological graph theory.

One of the most important topic was study of precoloring techniques. We have developed these techniques in
framework of nowhere-zero group valued flows, in particular nowhere-zero 5-flows. One of important results is
a new bound for the smallest hypothetical counterexample for the 5-flow conjecture. We have further developed
this approach studying nowhere-zero flows on wheels.

We have introduced a linead algorithm for 3-coloring of locally connected graphs and proved that the problem
of k-coloring is NP-complete in the class of locally connected graphs if & is at least 4. We have studied invariants
approximating 3-edge-coloring of graphs. We study invariants approximating edge-coloring of graphs and
improved algorithms for edge-colorings of graphs. We have introduced general formulas for decomposition of
graph polynomials. In framework of coloring we studied also decomposition of planar graphs into forests.

In connection with several conjectures in graph theory, such as the Fulkerson conjecture, we have studied
colorings of cubic graphs with Steiner triple systems and characterized affine and Hall triple systems. With the
help of this characterization we have proved that every Steiner triple system colors every cubic graph unless it is
projective, affine or non-point-transitive. Moreover, we have showed that every bridgeless cubic graph has a
Fano coloring with at most six lines. We have conjectured that four lines suffice and showed that this follows
from the Fulkerson conjecture. We have been also dealing with the classification problem for regular maps on
orientable surfaces. From our point of view, they are interesting because every Cayley snark, if it exists, arises
by the truncation of some regular map. In general, regular maps are closely related to topology, group theory
and complex analysis. In the framework of this project we have achieved definitive classification results
concerning complete bipartite maps and t-balanced Cayley maps.
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