Zeitschrift: L'Enseignement Mathématique
Herausgeber: Commission Internationale de I'Enseignement Mathématique

Band: 54 (2008)

Heft: 1-2

Artikel: A realization problem

Autor: Varadarajan, Kalathoor

DOl: https://doi.org/10.5169/seals-109932

Nutzungsbedingungen

Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich fur deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veroffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanalen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation

L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En regle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
gu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use

The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 15.01.2026

ETH-Bibliothek Zurich, E-Periodica, https://www.e-periodica.ch


https://doi.org/10.5169/seals-109932
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en

L’Enseignement Mathématique (2) 54 (2008), 182-183

63

A REALIZATION PROBLEM

by Kalathoor VARADARAJAN

In his groundbreaking papers ([7], [8]) C.T.C. Wall associated with each
(always assumed O-connected) finitely dominated space X an element w(X)
in f(B(Zw) where 7« = m1(X) and proved that X is of the homotopy type of
a finite CW-complex if and only if w(X) = 0. Also w(X) is an invariant
of the homotopy type of X. In subsequent literature w(X) is referred to as
the finiteness obstruction (alternatively as the Wall obstruction) of X. Another
major result proved by Wall asserts that given any finitely presented group =
and any element x in E(/)(ZTF), there exists a finitely dominated CW-complex X
with 7(X) isomorphic to 7 and w(X) = x. Using Dock Sang Rim’s result [5]
that E(pr) for any prime p is isomorphic to the ideal class group Cl(Z[w]),
where 7, denotes a cyclic group of order p and w = exp(%) and the fact
that Cl(Z[w]) is not zero when p = 23, Wall shows that there exist finitely
dominated CW-complexes which are not of the homotopy type of a finite
CW-complex. This settled a famous problem of J. H. C. Whitehead [9] in the
negative.

Guido is the first person who started studying the Wall obstruction of
finitely dominated nilpotent spaces [2] and [3]. In his 1976 work he proved
that w(X) =0 for any finitely dominated nilpotent space with 71(X) infinite,
In his 1975 work he showed that if X is a finitely dominated nilpotent space
with 71(X) finite cyclic, then w(X) has to satisfy certain restrictions, Inspired
by his results, I extended his 1975 results to finitely dominated nilpotent spaces
with finite abelian fundamental groups. My result [6] appeared in 1978. For
any nilpotent group 7, let Z7 denote a maximal order in Qn containing Zm
and D(Zm) denote the kernel of

ot Ko(Z7) = Ko(Z70) .

In the joint paper [4] in 1979, Guido and myself showed that for any finitely
dominated nilpotent space X with a finite (necessarily nilpotent) fundamental
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group 7, the Wall obstruction w(X) satisfies the restriction that w(X) is in
D(Zm). This considerably strengthened the result in [6].

As stated earlier in this article, for any finitely presented group = and any
element x in EB(ZW), there exists a finitely dominated CW-complex X with
m(X) =7 and w(X) = x (Wall’s work in 1965, 1966). In [1], Ewing, Loffler
and Pedersen showed that for a finite nilpotent group of composite order, the
set of elements of f{B(Zn) that can be realized as the finiteness obstruction of
a nilpotent space with fundamental group 7 is not in general equal to ID(Zx).
This suggests the following.

QUESTION 63.1. Given a finite nilpotent group m characterize completely
the elements in D(Lm) which occur as the finiteness obstruction of a finitely
dominated nilpotent space and for such an element x give an explicit
construction of a finitely dominated nilpotent space X with w(X) = x.

In this article, I have concentrated on just one aspect of Guido’s work.
His work is very profound and has influenced the development of topology
in many ways.
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