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A graph property P is any nonempty isomorphism-closed class of simple (finite
or infinite) graphs. We will consider additive and hereditary graph properties i.e.
classes closed under disjoint union and subgraphs.
Let ω(G); χf (G); χc(G); χ(G); ch(G); col(G); ∆(G) be the clique number; fractional
chromatic number; circular chromatic number; chromatic number, choice number,
colouring number and maximum degree of a graph G, respectively .It is well known,
that for any graph G we have

ω(G) ≤ χf (G) ≤ χc(G) ≤ χ(G) ≤ ch(G) ≤ col(G) ≤ ∆(G) + 1.

In our talk we will introduce the generalized versions of above mentioned chain of
invariants and present some basic results on this topic.

In 1999 (see [1]) we considered with Zsolt Tuza and Margit Voigt the generalized
fractional chromatic number of graph. This concept leads to the following notion.
Let a, b be positive integers, a > b and P1,P2, . . .Pa be additive and hereditary
graph properties. A fractional (P1,P2, . . .Pa; b)-colouring of a graph G is a map-
ping φ of V (G) to the set of b-element subsets of {1, 2, . . . , a} such that for each
”‘colour”’ i, 1 ≤ i ≤ a the subgraph G[i] induced by the vertices where i ∈ φ(v)
has the property Pi. We will describe the structure of the classes of fractionally
(P1,P2, . . .Pa; b)-colourable graphs and we will show e.g. that planar graphs are
fractionally (P1,P2, . . .P5; 2)-colourable for Pi ”‘to be acyclic”’.


