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A standard graded algebra R over a field k is said to be short if R3 = 0. When
R is Gorenstein and R2 6= 0, the Hilbert series of R is equal to 1+es+s2. The talk
will present very detailed recent results about minimal free resolutions of graded
R-modules. One motivation for studying such algebras is to explore possible exten-
sions of Boij-Søderberg theory to algebras that share certain homological properties
with polynomial rings; for instance, R is Gorenstein and is Koszul if e ≥ 2.

When e = 2 (and k is algebraically closed of characteristic not 2) R is isomorphic
to k[x, y]/(x2, y2). This is the classical example of algebra of tame representation
type, and Kronecker’s description of the indecomposable R-modules leads to well-
known explicit constructions of their minimal resolutions. From here a description
of all the Betti tables over R follows easily.

For e ≥ 3 a classification of the indecomposable R-modules up to isomorphism is
equivalent to the description of all triples of commuting matrices up to conjugacy.
This is a standard example of wild representation type; nonetheless, all the Betti
tables of R-modules are now known. The results include an algorithm for identifying
those column-finite matrices that are Betti tables of modules, a description of the
atoms of the semigroup of Betti tables, and one of the extremal rays of the rational
cone of Betti tables. There are surprises, such as the following facts: Betti tables are
closed under division by the g.c.d. of their entries. Betti tables of linear modules are
not positive rational combinations of tables lying on extremal rays. The multiplicity
of the non-linear indecomposables in the Krull-Remak-Schmidt decomposition of a
module can be read off its Betti table.

This is joint work with Courtney Gibbons and Roger Wiegand.
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