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Abstract:
What are the possible Hilbert functions of graded Artinian Gorenstein algebras?  Many authors have studied
this question.  When the algebras have the Weak Lefschetz Property (WLP), the Hilbert functions are the so-
called Stanley-Iarrobino (SI) sequences.  This implies, in particular, that they are unimodal.  In codimension
3, the possible Hilbert functions are again precisely the SI-sequences, even though it is still an open 
question whether all such algebras have WLP.  In codimension five or more, it is known that non-unimodal 
examples exist.  We will present some asymptotic results describing "how non-unimodal" they can be, and in
the process answer an old conjecture of Richard Stanley.  This leaves codimension 4 hanging in the 
balance.  It is not known whether non-unimodal, or even non-SI, examples exist, although it is known that 
not all such algebras have WLP.  We will present recent work showing that at least for low initial degree, all
occurring Hilbert functions are SI sequences (hence unimodal).  All new work described is joint with Uwe 
Nagel and Fabrizio Zanello.


