Algorithms for Constructing

Combinatorial Configurations

Geoffrey Exoo

Department of Mathematics and Computer Science Indiana State University, Terre Haute, IN

Many problems in Discrete Mathematics require the production of some Discrete Structure to prove a theorem. Examples abound in most branches on Combinatorics, including in Ramsey Theory, where an edge coloring of a graph is required; in Coding Theory, where the construction of codes is called for; in Combinatorial Set Theory, where set systems with certain intersection properties are sought; as well as in many areas of Graph Theory. For a large number of such problems, the corresponding theory is not strong enough to aid in the construction. In many such cases, the best results had previously been obtained by using a few well-known techniques borrowed from Number Theory (e.g., those based on quadratic residues) and Algebra (e.g., constructions based on Finite Lie Groups).

In recent years, I have looked at such areas and attempted to devise algorithms which are able to produce the necessary constructions in cases where there was little or no supporting theory. In the talk, I will report on results which involve the construction of codes, graphs, Ramsey colorings, hypergraphs and set systems of various types. The underlying techniques are very simple, some involve a simple combination of the methods which are popularly known as simulated annealing and genetic algorithms. In several of the problem areas discussed, the techniques described have produced the best results known.

Refreshments and cookies will be provided