Povzetek

To diplomsko delo obravnava konveksne podgrafe v grafovskih produktih. V prvem po-
glavju tega dela definiramo osnovne pojme teorije grafov (razdelek 1.1). V razdelku 1.2
obravnavamo nekatere posebne druzine grafov (kot so npr. drevesa, dvodelni grafi, ravnin-
ski grafi, ...). Razdelek 1.3 je namenjen homomorfizmom v grafih. Se posebej pomemben
je razdelek 1.4, ki obravnava temeljne pojme metri¢ne teorije grafov (izometricen pod-
graf, interval in konveksen podgraf). V razdelku 1.5 predstavimo k-konveskne podgrafe.
Dokazemo tudi nekaj trditev (kot je npr. lema 1.55), ki odigrajo pomembno vlogo v na-
daljevanju dela.

V drugem poglavju se seznanimo s stirimi osnovnimi grafovskimi produkti. Vsakemu
produktu je namenjen svoj razdelek. Poleg osnovnih definicij spoznamo tudi nekatere
njihove lastnosti. Za nadaljevanje sta najpomembnejsa izreka 2.15 in 2.37.

Tretje poglavje je osrednje poglavje tega dela. Najprej spoznamo izrek 3.5, ki karak-
terizira konveksne podgrafe v kartezi¢nih produktih. Nato z uporabo te karakterizacije
in vlozitve v tri drevesa karakteriziramo Se konveksne podgrafe v heksagonalnih grafih.
V naslednjem razdeleku je predstavljena domneva, ki karakterizira konveksne podgrafe v
krepkih produktih. Zadnji razdelek pa je namenjen obravnavi konveksnosti v leksikograf-
skih produktih.
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Abstract

This thesis deals with convex subgraphs in product graphs. First chapter is an intro-
duction to graph theory (section 1.1). Section 1.2 treats some special classes of graphs
(such as trees, bipartite graphs, planar graphs, ...). Section 1.3 is devoted to graph
homomorphisms. Section 1.4 is of the greatest importance since it investigates the most
fundamental concepts (isometric subgraph, interval, and convex subgraph). Section 1.5
introduces the idea of a k-convex subgraph. Proofs of certain propositions (such as lemma
1.55) which play an important role in the following chapters are also given.

Chapter 2 introduces the four fundamental graph products. A seperate section is
devoted to each of them. Along with definitions, some nontrivial properties are also
examined. The two theorems of the greatest importance for the following chapter are
2.15 and 2.37.

Chapter 3 is the primary chapter of this thesis. We first explain theorem 3.5, which
characterizes convex subgraphs in Cartesian products. Then we show how the isometric
embedding into three trees can be used to characterize convex subgraphs of hexagonal
systems. The next section presents a conjecture, which classifies convex subgraphs of
strong products. The final section is devoted to convexity in lexicographic products.
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