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Let V be a vector space of dimension n over a field F of characteristic p > 0. Let G be a subgroup of GI(V') of order a
power of p.

We are interested in the structure of the ring of invariants of F[V]%: when is this ring Cohen-Macaulay? Gorenstein?
a complete intersection algebra? a hyper-surface? a polynomial ring?

The decomposition series conjecture is as follows: F[V]¢ has one of the five structures just listed if and only if there
exists a decomposition series for G, Gy = {e} C G; = C, C --- C G, = G, with the property that F[V]9 has the same
property for each ¢. (Received September 28, 2005)



