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Uplne normalne distributivne zvazy sa objavili v stvislosti so spektralnymi priestormi abelovskych zvazovych grip
a pribuznych Struktur. Preto boli doteraz skimané hlavne z hladiska ich topologickej reprezentacie. Cielom prace
bude skimat tieto objekty z pohladu univerzalnej algebry. Typické problémy sa napriklad tykaju popisu
subdirektne ireducibilnych algebier, volnych algebier, alebo zvdzu podvariet.

Completely normal distributive lattices have been discovered in connection with spectral spaces of abelian lattice-
ordered groups and related structures. Up to now, they have been studied mainly with respect to their
topological representation. The aim of the proposed thesis is to investigate these objects from the point of view
of universal algebra. Typical problems are connected, for instance, with the description of subdirectly irreducible
algebras, free algebras, or the subvarieties lattice.
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Kongruencne kompatibilné operacie (operacie zachovéavajlce kongruencie) su v univerzalnej algebre
zovieobecnenim polynémov. Boli skimané na réznych druhoch algebraickych Struktar, predovsetkym v suvislosti
s otazkou afinnej Uplnosti. Cielom prace bude klasifikacia tychto operacii pomocou pojmu klon (mnoZina operacii
uzavreta na skladanie). Tento problém bude Studovany pre rozne typy algebraickych struktur, napriklad
komutativne grupy, okruhy, distributivne zvazy a ich zovSeobecnenia.

Congruence compatible (congruence-preserving) operations in universal algebra are a generalization of
polynomials. They have been investigated for various kinds of algebraic structures, especially in connection with
the question of affine completeness. The aim of the thesis is a classification of these operations by means of the
concept of clone (a set of operations closed under composition). This problems will be investigated for various
types of algebraic structures, for instance abelian groups, rings, distributive lattices and their generalizations.
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Cielom je skimat vrcholové zafarbenia grafov (nie nutne regularne) s obmedzenim na Struktdru podgrafov
indukovanych jednotlivymi farbami. Prikladom obmedzeni je ohrani¢eny maximalny stuper danou konstantou,
ohraniceny pocet vrcholov v komponente a pod. Odhadnut prislusné invarianty pre rozne triedy grafov
definovanych napr. zakdzanymi podgrafmi.

The aim is to investigate the vertex colorings of graphs (not necessarily proper) with a restriction on the structure
of subgraphs induced by particular colors. An example of such restrictions is maximum degree bounded by a given
constant, bounded number of vertices in a monochromatic component, etc. Estimate the relevant invariants for
different classes of graphs defined by e.g. forbidden subgraph:s.
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Studovat rdzne farebné charakteristiky grafov, okrem iného DP-chromatické &islo a Alonovo-Tarsiho &islo. Skiimat
ich zovseobecnenia v zmysle zoznamovej verzie, resp. jej analdgii. Zamerat sa na nové techniky dokazovania v
tejto oblasti ako su Nullstellensatz, pripadne entropy compression.

To study different chromatic characteristics of graphs, among other things DP-chromatic number and Alon-Tarsi
number. To investigate their generalisations corresponding to the list version or its analogies, respectively. To
focus on new proof techniques in this area as are Nullstellensatz or else entropy compression.
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Skumat hranové zafarbenia grafov, ktoré su silnejSie nez reguldrne. Silné hranové zafarbenie vyzaduje, aby
vrcholy hran kazdej farebnej triedy indukovali sparenie. Je zname, Ze A(G)+1 farieb postacuje pre regularne

zafarbenie hran grafu G. Predpoklada sa, Ze najlepsi horny odhad postacujliceho poctu farieb pre silné zafarbenie
grafu G je 1,25.A(G).A(G), ale znamy je zatial len horny odhad 1,772.A(G).A(G). V suvislosti s tym sa pokusit zlepsit

horny odhad postacujiceho poctu farieb v silnom zafarbeni pre niektoré triedy grafov (napr. reguldrne grafy,

bipartitné grafy, rovinné grafy atd").

To study edge colourings of graphs that are stronger than proper ones. A strong edge colouring requires that

vertices of edges of each colour class induce a matching. It is known that A(G)+1 colours are sufficient for a proper
colouring of edges of a graph G. It is conjectured that the best upper bound of a sufficient number of colours for a
strong colouring of a graph G is 1,25.A(G).A(G), but the currently known upper bound is only 1,772.A(G).A(G). In
connection with that to try to improve the upper bound for the number of colours in a strong colouring for some

classes of graphs (regular graphs, bipartite graphs, plane graphs etc.).
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Studovat lokdlne a globalne vlastnosti vnorenych grafov. Analdgie niektorych vlastnosti rovinnych grafov (napr.
existencia vrcholu stupria najviac 5 alebo hrany so suétom stupriov jej vrcholov najviac 13) mozno dokazat aj pre
grafy vnorené do roznych ploch. Zamerat sa na Strukturalne vlastnosti vnorenych grafov, ktoré suvisia s
jednoduchymi grafovymi invariantmi (minimalny stupen grafu, obvod grafu atd'). SnaZit sa vyuZzit ziskané vysledky
pri rieSeni niektorych problémov chromatickej tedrie grafov.

To study local and global properties of embedded graphs. Analogies of some properties of plane graphs (e.g.
existence of a vertex of degree at most 5 or of an edge with the sum of degrees of its vertices at most 13) can be
proved for graphs embedded into various surfaces. To focus on structural properties of embedded graphs
connected with simple graph invariants (minimum graph degree, girth of a graph etc.). To try to use obtained
results in solving some problems of chromatic graph theory.
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