COMPUTING RAMSEY NUMBERS

STANISLAWP. RADZISZOWSKI

Department of Computer Science, RIT

How many people are required at a gathering so that we can be sure of having either k mutual acquaintances or l mutual strangers? The answer is the classical two-color Ramsey number R(k,l). Despite the high profile of this problem in combinatorics, very few exact values of R(k,l) are known. In the last decade however considerable progress has been obtained in this area by employing computers.

In this talk we will overview the most successful algorithmic techniques for computing Ramsey numbers. These naturally split into constructive approaches for improving lower bounds, and more difficult methods for proving the nonexistence of certain Ramsey graphs to improve upper bounds. We obtain the value of a new Ramsey number in the unlikely event when the two bounds meet. These techniques will be illustrated by examples of computations in several parameter situations, focusing on the two most important recent results: R(4,5)≤ 26 and R(4,4;3)=13, which were obtained jointly with Brendan McKay from the Australian National University in Canberra. (R(4,4;3) is the least order of a set such that every partitioning of the 3-subsets into two colors yields a tetrahedron with equallycolored faces)

Coffee and cookies will be provided