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1. Introduction

The plus-construction functor on topological spaces was introduced
primarily for its application to the classifying spaces of general linear
groups of rings, in order to determine their higher algebraic K-theory
[18]. It has subsequently been given a bordism-theoretic interpretation
[9] as well as proving useful in the study of stable homotopy theory [17]
and of knot complements [15]. Because it preserves homology groups, the
key issue is its effect on homotopy groups. Here the main tool is of course
the long exact sequence of homotopy groups of a fibre sequence F —>
E-^> B. In order to apply this to gain information on the plus-
construction, we need to know under what conditions F+ —> E+ ?-* B+ is
also a fibre sequence. This is the question we address below.

Most theorems to date deal only with F, E, B as classifying spaces of
discrete groups [7], [19]. The literature also contains one or two unproved
assertions. So far as I can tell, all published results, whether proved or
not, are (strict, but easy) consequences of the following. (We denote by &>it
the perfect radical of a discrete group it [2]. All homology groups are to
have trivial integer coefficients, and all spaces to be of the homotopy type
of connected CW-complexes.)

Theorem 1.1. If F-*E^*B is a fibre sequence, then F+-* E+-^B+
is also, provided that either

(a) &>rri(B) = l, or
(b) <3>ttx{B) acts trivially ( = nilpotently) on H*(F) and F+ is nilpotent.

One particular application of Theorem 1.1(a) is to shorten considerably
the proof of [20] Theorem 4.

I ought to explain the parenthetical assertion in 1.1(b).

Proposition 1.2. A perfect group P acts trivially on a group H if and
only if it acts nilpotently on H.

Proof. The action is equivalent to a homomorphism »//: P^> Aut (H). A
theorem of P. Hall [16] says that if Im t/> acts nilpotently on H then Im i(/
must be nilpotent. In particular Im »// is soluble and its derived series
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