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1. Introduction. Recent years have seen an increasing focus on groups having trivial
homology with constant coefficients. Many examples of these acyclic groups are to be
found in [4] and [12]; some of their group-theoretic properties are examined in [5].At the
heart of many of the proofs of acyclicity is a structure called "binate" in [4] ("pseudo-mi-
totic" in [20], [21], [24]). Binate groups arise in a wide variety of areas of mathematics; for
example, combinatorial group theory [2],geometry [18], [21], topology [16], [10], algebraic
K-theory of rings [25] and of operator algebras [14], cohomology of groups [3], and
harmonic analysis [12].

Binate groups are those in which all finitely generated subgroups are arranged in pairs.
Each is embedded both by the natural inclusion and as a subgroup, commuting with this,
which satisfies a certain commutator property. This process leads to a binate tower
H = H0 ^ Hx ^ ... based on each finitely generated subgroup H. It is these binate towers
that determine the acyclicity of the group itself. Such towers have a rich structure, whose
study is the main purpose of this work.

In Section 2 it is shown that there exists an initial object fy(H) in the category of all
binate towers with a given base H. tft(H) is called an HNN binate tower, being obtained
by successive HNN-extensions on H = e%(H)0. The group ^{H)^^ has recently been
studied by [1] and [11] in connection with representations of automorphism groups. We
use ^(H) to investigate circumstances under which a given morphism of towers becomes
a binate tower morphism.

Section 3 studies the important topic of minimal binate towers with a given base. We
show that such objects always exist, and are precisely the images of HNN binate towers.
This reveals that the category of binate towers is more complex than claimed in [4](1.3).

4 Elucidation of this point was one of the main motivations for the present work. Our
results may be summarized as follows.

Theorem 1.1. Everybinate towerH = H0^H1^... admitsa unique smallest subbinate
tower H = H'0 g H\ ^ — Moreover, {HJ} is a quotient binate tower of<%{H) in a unique
way.

This theorem is vital to the study of representations of binate and other acyclic groups
in [1] and [6].
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