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In 1910 Max Dehn introduced three decision problems while he was
studying the fundamental group of closed surfaces of genius greater or equal
to two. These decision problems give a first test of how difficult is to under-
stand a group. One of these problems is the Conjugacy Problem: If a group
G is defined by a finite generating set X and finite set of relations R, is it
possible to decide whether or not, given two words w1 and w2 in the alphabet
X, they are conjugate as elements of G?

The goal of this project is to study decision and classification problems
arising in group theory. In particular, we study the Lodha-Moore group,
recently introduced in [4] by Yash Lodha and Justin Moore, as a more re-
cent counterexample for the von Neumann-Day conjecture for the class of
non-amenable groups. This group shares several properties with Thomp-
son’s group F , for instance, both being finitely presented torsion-free group
without non-abelian free subgroups. Historically, Thompson’s group F was
the first potential counterexample for the von Neumann-Day conjecture, but
the amenability of F is still an open question.

The Lodha-Moore group can be defined by

G := 〈a(t), b(t), c(t)〉 ,

where a(t) := t + 1 and b(t) and c(t) are the following homeomorphisms of
R:
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t, if t ≤ 0,

t

1− t
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2
,
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t
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t+ 1, if t ≥ 1.

and c(t) :=


2t

1 + t
, if 0 ≤ t ≤ 1,

t, otherwise.
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Its elements can be interpreted as maps on binaries sequences and, there-
fore, they can be represented as tree diagrams [4] or as strand diagrams [7].
The group G is a subgroup of a group recently introduced by Monod H(R)
[6] (itself a counterexample of the von Neumann-Day conjecture) and it is
a finitely presented non-amenable torsion-free group which does not con-
tain any nonabelian free subgroup. We intend to understand the conjugacy
problem and to calculate centralizers in G and subgroups of H(R) using
techniques developed in [1, 2, 3, 5].
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