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Report on Workpackage MVI:

Model theory of groups and modules

In the following, members of Network are identified by an asterisk (*) when
first mentioned; external experts and collaborators who were identified as
having a close involvement with the project in the original proposal are iden-
tified by a double asterisk (**).

Results of Task VI.3.b

Task VI.3b Show that pseudofinite stable groups are nilpotent-by-finite or
construct counterexample.

It has been shown by Macpherson∗ (Leeds) and Tent∗∗ (Bielefeld) ([2],
work completed in 2005) that any pseudofinite stable group is soluble-by-
finite. The proof uses delicate chain condition arguments, the instability
of pseudofinite simple groups, and technical facts about automorphisms of
finite nilpotent groups. Zilber∗ (Oxford), and independently Khélif∗ (Paris
7), produced in 2005 a construction of a pseudofinite stable group which is
metabelian but not nilpotent-by-finite, completing work on this task.

Intermediate report on Tasks VI.2, VI.3.c, VI.4.c

Task VI.2: Find the asymptotic cone of SL(n,Z) and other non-uniform
arithmetic lattices, and of Grigorchuk groups. Extend the Kramer-Tent proof
of Margulis conjecture to affine Lambda-buildings.

No significant progress has been made here; but progress is expected
within the duration of the contract.

Task VI.3c: Develop pseudofinite groups as model for black-box recogni-
tion of structural properties of finite groups by probabilistic methods.

Further evidence was accumulated of a remarkable parallelism between
the theory of black box groups and model-theoretic group theory, and, re-
markably, not only in the context of pseudofinite groups, but also in a seem-
ingly more remote area of groups of finite Morley rank.
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1. Methods of black box group theory have been used to prove in [1] that
if a connected group of finite Morley rank has a finite Sylow 2-subgroups then
it is trivial - a result which leads to a number of remarkable consequences for
the structural theory of groups of finite Morley rank (Borovik∗ (Manchester),
Burdges∗ (Manchester), Cherlin).

2. Works of Sukru Yalcinkaya (a PhD student of Berkman∗ (METU) and
Borovik) on Curtis-Tits type theorems for recognition of simple groups over
”large” finite fields of odd characteristic merge with Curtis-Tits theorems for
identification of ‘generic’ simple groups of finite Morley rank (old results by
Berkman, with recent enhancements by Berkman-Borovik-Burdges-Cherlin).

Task VI.4c. Prove that interpretations between categories of structures
can be characterised as functors between their categories of imaginaries.

Ravi Rajani (a MATHLOGAPS-funded postgraduate student of Prest∗

in Manchester) extended the connection between positively defined sorts and
functors on finitely presented objects from the additive case to the context
of locally finitely presented categories. Furthermore, much of the connection
between localisation of the functor category/the category of imaginaries and
definable subcategories was also extended from the additive case. This work
has been written up, and will eventually be submitted for publication. The
next stage will be to clarify the relationship with the topos approach (as in,
for instance, Makkai and Reyes).

In the additive context Prest showed that interpretation functors are ex-
actly those which commute with direct products and direct limits and also
that they correspond to the exact functors between the categories of imag-
inaries. This work will appear in a book currently being written by Prest.
The next stage here is to develop applications of this result.
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