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In 1997, Campbell and Hughes proved the First Main Theorem for the two dimensional modular representation of C),. In
other words, consider the cyclic group of order p and its indecomposable two dimensional representation V5 over a field
of characteristic p. The action of C}, on m V; := Vo @ ... @ V5 naturally induces an action of C, on the symmetric algebra
S*(mV3). Campbell and Hughes gave generators for the ring of invariants of this representation. Their proof confirmed
the conjecture David Richman had made concerning what the generators would be. The proof itself is somewhat difficult
and relies upon a deep result of Wilson concerning the rank of 0-1 matrices in characteristic p.

I will describe a new proof of this result. This new proof, which enjoys a number of advantages, yields an explicit
and easily computable description of the Cj-module structure of S*(mV3), and provides a SAGBI basis for the ring of
invariants, which promises a number of useful applications. Furthermore the new proof is simpler and in particular avoids
the use of Wilson’s theorem. The proof introduces and uses a connection between certain lattice paths (Dyck paths) and
the Green ring of C),. (Received September 10, 2007)



