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The chromatic polynomial P(G;k) is the function which gives the number of
ways of colouring a graph G when k colours are available. The fact that it is
a polynomial function of k is essentially a consequence of the fact that, when k
exceeds the number of vertices of G, not all the colours can be used. Another
quite trivial property of the construction is that the names of the k colours are
immaterial; in other words, if we are given a colouring, then any permutation of
the colours produces another colouring. In this talk I shall outline some theoretical
developments, based on these simple facts and some experimental observations
about the complex roots of chromatic polynomials of ‘bracelets’.

A ‘bracelet’ G,, = G,(B, L) is formed by taking n copies of a graph B and
joining each copy to the next by a set of links L (with n +1 = 1 by convention).
The chromatic polynomial of GG,, can be expressed in the form

P(Guik) = > mp (k) tr(N])".

The sum is taken over all partitions 7 such that 0 < |r| < b, where b is the
number of vertices of B. The terms mp (k) are polynomials in k, and they are
independent of L. When B is the complete graph K} the relevant polynomials
my(k) are given by a remarkably simple formula, and when B is incomplete they
can be expressed in terms of the m,(k) with |7| < b. The entries of the matrices
NT are also polynomials in k, but they do depend on L. In order to calculate these
entries we construct explicit bases for certain irreducible modules, corresponding
to the Specht modules of representation theory.
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