R(4,5):

A Test Case for Computer Mathematics

Brendan D. McKay

Computer Science Department Australian National University

The British mathematician Frank Ramsey proved about 1930 that there is a number n such that, no matter which n people you invite to a party, there will be four of them who have touched each other or five of them who have not touched. The least such n, called the Ramsey number R(4,5), was until recently only known to have one of the four values 25-28. Despite considerable effort by many mathematicians, there is no immediate likelihood that the exact value of R(4,5) can be found by traditional pen-and-paper methods.

In this talk we will discuss the computational method by which we have proved R(4,5)=25. Although there are several ways to tackle the problem using traditional backtracking techniques, they are far too inefficient. Instead, we developed an approach whereby many partial solutions can be processed simultaneously. This technique is apparently new, and can probably be applied to good effect in many other problem areas. Despite the improved method, the total computation took about 11 years of cpu time (Sparcstation 1) including duplication and checks. This raises questions about correctness, which will also be discussed.

Refreshments and cookies will be provided