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10h30 MGM in commutative algebra
G.015 The Matlis-Greenlees-May equivalence is a fundamental relation between the derived torsion and

derived completion functors over a commutative ring. In the first part of this lecture we recall
the Matlis-Greenlees-May equivalence, the Greenlees-May duality, as well as its restriction to the
triangulated category of bounded complexes with finitely generated cohomology.

In the second part of the lecture, we discuss some new results in commutative algebra implied by the
MGM theory. We will explain relations between derived completion and derived torsion functors and
the Hochschild homology and cohomology of a commutative noetherian algebra, we explain some
implications of the theory to fiber products of formal schemes, and give a criterion for finiteness
of the cohomologies of RHomA(A/a, M) in terms of the derived a-adic completion of M for any
A-module over an arbitrary noetherian ring A.

February 1, 2016 Rishi Vyas (Ben Gurion University)

14h00 A noncommutative Matlis–Greenlees–May equivalence
G.006 In this talk, we will give a categorical characterization of weak proregularity: this characterization

then serves as the foundation for a noncommutative generalisation of this notion. As a consequence,
we will arrive at a noncommutative variant of the MGM equivalence. This work is joint with Amnon
Yekutieli.

Roughly speaking, an element s in a commutative ring A is said to be weakly proregular if every module
over A can be reconstructed from its localisation at s considered along with its local cohomology at
the ideal generated by s. This notion extends naturally to finite sequences of elements: a precise
definition will be given during the talk. An ideal in a commutative ring is called weakly proregular if
it has a weakly proregular generating set. In particular, every ideal in a commutative noetherian ring
is weakly proregular.

It turns out that weak proregularity is the appropriate context for the Matlis–Greenlees–May (MGM)
equivalence: given a weakly proregular ideal I in a commutative ring A, there is an equivalence of
triangulated categories (given in one direction by derived local cohomology and in the other by derived
completion at I) between cohomologically I -torsion (i.e. complexes with I -torsion cohomology) and
cohomologically I -complete complexes in the derived category of A.

February 2, 2016 Amnon Yekutieli (Ben Gurion University)

10h30 Derived categories of bimodules
G.015 In this talk I will explain, in broad strokes, what are DG rings, DG modules, and the associated

derived categories and derived functors. Also, I will try to go into the details of a few results and
examples, to give the flavor of this material.

In this talk I will propose a promising definition of the derived category of A-bimodules in the
noncommutative arithmetic setting. Here A is a (possibly) noncommutative ring, central over a
commutative base ring K (e.g. K = Z). The idea is to resolve A: we choose a DG (differential graded)
ring A′, central and flat over K, with a DG ring quasi-isomorphism A′ → A. Such resolutions exist.
The enveloping DG ring A′en is the tensor product over K of A′ and its opposite. Our candidate for the
“derived category of A-bimodules” is the category D(A′en), the derived category of DG A′en-modules. A
recent theorem says that the category D(A′en) is independent of the resolution A′, up to a canonical
equivalence. This justifies our definition.

Working within D(A′en), it is not hard to define dualizing complexes over A, and to prove all their
expected properties (like when K is a field). We can also talk about rigid dualizing complexes in the
noncommutative arithmetic setting. What is noticeably missing is a result about existence of rigid
dualizing complexes. When the ring K is a field, Van den Bergh had discovered a powerful existence
result for rigid dualizing complexes. We are now trying to extend Van den Bergh’s method to the
noncommutative arithmetic setting. This is work in progress, joint with Rishi Vyas.


