
Povzetek

V delu so podrobneje predstavljeni homomorfizmi grafov in uporaba le-teh pri barvanju

grafov ter osnovne lastnosti krožnega kromatičnega števila grafa. Obdelani so tudi krožni

pretoki in njihova povezava s krožnim barvanjem, predstavljena pa so tudi nekatera druga

grafovska barvanja. Ključni del diplomskega dela predstavlja izrek, ki pravi, da ima

ravninski graf z notranjim obsegom vsaj 20t−2
3

krožno kromatično število kvečjemu 2+ 1
t
,

kar je bolje od dosedanjih rezultatov. Dobljeni rezultat sledi iz splošneǰsega dognanja,

v katerem grafe homomorfno preslikujemo v posebne slike, pri čemer imamo dan no-

tranji obseg grafa in največjo povprečno stopnjo vozlǐsč. V ostalih primerih uporabe

se dotaknemo še deljenega, orientiranega in acikličnega barvanja ter homomorfizmov v

mešane grafe z obarvanimi povezavami.

Abstract

This paper shows in detail how graph homomorphisms can be used to present the colour-

ing of graphs. It also gives a close look at circular chromatic number of a graph and

its basic properties. Circular flows and their connection with circular colouring are also

mentioned, as well as some of the other variants of colouring. The main part of the

paper represents a theorem which says that a planar graph with girth at least 20t−2
3

has

circular chromatic number at most 2 + 1
t
, improving earlier result. This follows from

a general result establishing homomorphisms into special targets for graphs with given

girth and given maximum average degree. Other applications concern fractional, oriented

and acyclic colouring and homomorphisms into mixed graphs with colored edges.
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[34] J. Nešetřil, X. Zhu. On Sparse Graphs with Given Colorings and Homomorphisms.

Rokopis, 2000.

[35] Z. Pan, X. Zhu. Construction of graphs with given circular flow numbers. J. Graph

Theory 43(4) (2003), 304–318.



LITERATURA 79

[36] A. Raspaud, E. Sopena. Good and semi-strong colorings of oriented planar graphs.

Inform. Proc. Letters 51 (1994), 171–174.

[37] N. Robertson, D. Sanders, P. D. Seymour, R. Thomas. The four-colour theorem. J.

Combin. Theory Ser. B 70 (1997), 2–44.

[38] E. Sopena. There exist oriented planar graphs with oriented chromatic number at

least sixteen. Inform. Proc. Letters 81 (2002), 309–312.

[39] E. Steffen, X. Zhu. On the star chromatic number of graphs. Combinatorica 16

(1996), 439–448.

[40] W. T. Tutte. On the algebraic theory of graph colorings. J. Combin. Theory 1 (1966),

15–50.

[41] A. Vince. Star Chromatic Number. J. Graph Theory 12 (1988), 551–559.

[42] C. Q. Zhang. Circular flows of nearly Eulerian graphs and vertex-splitting. J. Graph

Theory 40(3) (2002), 147–161.

[43] C. Q. Zhang. Integer flows and cycle covers of graphs, volume 205 of Monographs and

Textbooks in Pure and Applied Mathematics. Marcel Dekker Inc., New York (1997).

[44] B. Zhou. Some theorems concerning the star chromatic number of a graph. J. Com-

bin. Theory Ser. B 70 (1997), 245–258.

[45] X. Zhu. Circular chromatic number: a survey. Discrete Math. 229 (2001), 371–410.

[46] X. Zhu. Circular colouring and orientation of graphs. J. Combin. Theory Ser. B,

86(1) (2002), 109–113.

[47] X. Zhu. On the bounds for the ultimate independence ratio of a graph. Discrete

Math. 156 (1996), 229–236.

[48] X. Zhu. Planar graphs with circular chromatic numbers between 3 and 4. J. Combin.

Theory Ser. B, 76(2) (1999), 170–200.

[49] X. Zhu. Star chromatic numbers and products of graphs. J. Graph Theory 16 (1992),

557–569.



LITERATURA 80
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