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

Band: 35 (1989)

Heft: 1-2: L'ENSEIGNEMENT MATHEMATIQUE

Artikel: ON CHERN CLASSES OF FINITE GROUP REPRESENTATIONS
Autor: Kroll, Ove

Kapitel: Section 4. Chern classes for locally finite groups

DOI: https://doi.org/10.5169/seals-57380

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: 12.03.2026

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


https://doi.org/10.5169/seals-57380
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

372 : 0. KROLL

is commutative and as both &’s are isomorphisms it suffices to show that
8~ 1o c¢;: Hom (G, C¥) - HY(G, Q/Z) ~ Hom (G, Q/Z)

1S an isomorphism.
But by inspection 8 ! oc (@) = 8 *(u)o @, and as u is a Z = End,(u.)
generator for H*(u,,, Z) ~ Z, 8 '(u) is an isomorphism

0 w):pn, > Q/Z.

SECTION 4. CHERN CLASSES FOR LOCALLY FINITE GROUPS

The definition will be based on the following two observations. In the
following, let G = lim G, be a locally finite group where {G,} is a family

of finite subgroups.

LEMMA. Let
¢: G- GI(O)
be a representation of G. Then ¢ is uniquely determined by its restrictions
0, G, — GL(O).

Conversely given a family of compatible representations ¢,: G, — Gl (C),
there exists a unique ¢@:G — GL(C) which restricts to ¢, for all k.

Proof. From the universal property of the direct limit, we have

Hom (G, GI,(C)) = lim Hom (G, GI,(C)).

PROPOSITION. For all i > 0, the natural map

HY(G, Z) = lim H(G,, Z).

is an isomorphism.
Proof. Obvious fori = 0, 1. For i > 1, the homology groups
Hi(Ga Z) = lim Hi(Gk> Z)

are all abelian torsion groups.
Now by the universal coefficient theorem (i>1)
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Hi(Ga Z) = Ext ; (Hi— 1(Gn Z)> Z)

and as observed above, for i > 2, H;_ (G, Z) is torsion. Thus

Ext 7 (H;—4(G, Z), Z) = Homy (H;- (G, Z), Q/Z)
= Homy (h_{n H; (G, Z), Q/Z) = liin Homg (Hi— 1(Gy» Z), Q/Z)

=~ hm EXt % (Hi—"l(GkJ Z), Z) = 11}:11 Hi(Gk, Z) .

Combining these two results, there exists for a representation

¢: G — GI(C)

of a locally finite group G = lim G, a unique cohomology class

¢.(p) € H**(G, Z) such that for all k

res & (c.(9)) = c. (k)

Using this uniqueness result, it is easy to see that these classes satisfy
the properties CH1, CH2 and CH3 and that they are uniquely determined
by these properties.
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