THE COMPLEXITY

OF RESTRICTED COLORINGS

OF GRAPHS

MAREKE. KUBALE

Foundations of Computer Science Department Technical University of Gdańsk, Poland

The classical problem of coloring the vertices of a graph so that no two adjacent vertices are colored the same is too limited to be useful in many practical applications. However, some extensions and slight variants of the problem appear very often in a large number of diverse application areas. In the talk we consider the complexity of two related coloring problems: restricted coloring of vertices and restricted coloring of edges of a graph in which each vertex (edge) receives one color from a list of permissible colors associated with that vertex (edge). A good illustration of this generalization is the well known school timetabling problem.

The restricted coloring problem is clearly NP-hard, since it is strongly NP-complete to decide the chromatic number of a graph. However, this extension is a nontrivial generalization of the classical problem in the sense that there are graphs with polynomially computable chromatic numbers for which the restricted chromatic number becomes NP-complete.

In the talk we consider various restrictions imposed on the number and form of permissible colors and the structure of the graph. In this way we obtain some evidence for comparing the complexity of restricted vertex coloring problem versus that of edge coloring problem and arrive at a number of results about special cases that are either positive (polynomial algorithms) or negative (NP-completeness proofs).

Coffee and cookies will be provided