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1. DIFFERENTIAL GRADED ALGEBRA STRUCTURES ON FREE RESOLUTIONS

Free resolutions are fundamental in homological studies of modules, and whenever
a free resolution can be endowed with additional structures of, say, algebraic or
combinatorial nature, new tools can be brought to bear on their study. In this talk
I will survey the possibilities and limitations to endowing free resolutions in local
algebra with differential graded algebra structures.

Primary references [1, 2, 5, 6, 15, 16, 17, 19]

2. FREE RESOLUTIONS OF LENGTH 3

Every free resolution of length 3 over a local ring has a differential graded algebra
structure. This structure on the resolution induces a graded-commutative algebra
structure in homology, which can be used to classify cyclic modules of projective
dimension 3 and, via Cohen’s structure theorem, local rings of codepth 3. This
classification project was started in the late 1980s. I will explain it and discuss the
current status of affairs.

Primary references [3, 4, 6, 7, 9, 11, 10, 12, 14, 21]

3. GENERIC ARTINIAN QUOTIENTS OF THE TRIVARIATE POLYNOMIAL ALGEBRA

There is empirical evidence that artinian quotients of the polynomial ring in 3
variables over a field fall on a spectrum between Gorenstein and Golod. I will
show how differential graded algebra structures on free resolutions play a key role
in explaining this observed behavior.

Primary references [3, 8, 11, 13, 18, 20]
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