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The notion of classification of structure arises in many areas of 
mathematics, and a common classification is "up to homotopy," or 
in terms of "deformation." For this reason, techniques of homo­
topy theory, and in particular the fundamental group and higher 
homotopy groups, are important and have been applied across a 
range of mathematical disciplines. 

Algebraic Homotopy, which we refer to as AH, has in the In­
troduction the following quotation from J. H. C. Whitehead's ad­
dress to the International Congress of Mathematicians at Harvard 
in 1950 [W 7]: 

In homotopy theory, spaces are classified in terms 
of homotopy classes of maps, rather than indi­
vidual maps of one space in another. Thus, us­
ing the word category in the sense of S. Eilen-
berg and Saunders Mac Lane, a homotopy cate­
gory of spaces is one in which the objects are topo­
logical spaces and the 'mappings' are not individ­
ual maps but homotopy classes of ordinary maps. 
The equivalences are the classes with two-sided 
inverses, and two spaces are of the same homo­
topy type if and only if they are related by such 
an equivalence. The ultimate object of algebraic 
homotopy is to construct a purely algebraic the­
ory, which is equivalent to homotopy theory in 
the same sort of way that 'analytic' is equivalent 
to 'pure' projective geometry. 
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One reason for attempting such a problem is of course sim­
ply to understand the homotopy theory of polyhedra. Much of 
Baues's work, in AH and elsewhere, is guided by the overall aim 
of developing algebraic machinery which would, in principle and 
in low-dimensional cases, allow for the translation into algebraic 
problems all of the basic geometric questions in the area, and allow 
for many calculations. Many of these problems occur in geometric 
situations which are of interest in other areas of mathematics. For 
example, a new calculation given on p. 291 of AH, of the group of 
homotopy classes of homotopy equivalences of a connected sum 
(Sl x S3)#(S2 x S2), is relevant to smoothing theory. 

Mathematics of this kind is likely to be interesting not only for 
its own sake or for its immediate applications, but also for the 
insights and techniques which can become appropriate to other 
areas of mathematics. For example, the relation found by Hopf in 
1941 between the second homology group of an aspherical space 
and its fundamental group, the so-called Hopf formula H2G = 
(R n [F, F])/[R, F], was one of the starting points of homologi-
cal algebra, without which the solutions of a number of important 
problems, for example the Weil conjectures, would not have been 
conceivable. Whitehead's study of the algebra underlying geomet­
ric collapsings led to his formulation of the Kx -group of a ring 
[W 5]. Thus the study of the formalities underlying homotopy 
theory has revealed a range of new techniques which were found 
suggestive of development and capable of wide applicability. 

The features of AH which make it an original and important 
contribution to the literature on homotopy theory are as follows: 
(i) the generality of the methods; (ii) the global approach to the 
study of homotopy categories and of approximations to homotopy 
theory; and (iii) the extension of a range of ideas developed by 
Whitehead about 1950, and not previously available in texts. 

(i) Generality of the methods. Experience has shown that to study 
a homotopy category, it is important to study the original category 
and the homotopies, and also higher homotopies. The notion of 
a category with a notion of homotopy arises in so many examples 
and guises that a number of axiomatizations have been introduced 
with a view to yielding one theory covering all cases (Quillen, K. 
S. Brown, Kamps,... ). Baues uses a modification of Quillen's 
methods, which he calls a cofibration category. This is a category 
with a notion of weak equivalence and of cofibration, satisfying 


