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

Band: 24 (1978)

Heft: 1-2: L'ENSEIGNEMENT MATHEMATIQUE
Artikel: ON THE GELFAND-FUKS COHOMOLOGY
Autor: Haefliger, André

Kapitel: 4. Main theorem

DOI: https://doi.org/10.5169/seals-49696

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: 19.08.2025

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


https://doi.org/10.5169/seals-49696
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

[romee

— 148 —

THEOREM 3. (Guillemin [10], Losik [17]). C& (Ly, 25) is a model
for a bundle E with fiber F,, base space M, associated to the tangent
bundle of M. .

More precisely, a model for C Z; (Lar, Qp) is the DG-algebra Q,; ® WU,
over ., where

d(l@cl)ZO d(1®h1)=1®cl—pl/2®1
where p;,, is zero if i is odd and is a form representing the Pontrjagin class
of M of degree 2i if i is even.
Note that if a foliation F on X X M transverse to the fibers { x } x M
is given, one has a characteristic homomorphism
C*(La, @y) = Lxyom
One has also a morphism
WO, — Cx (Ly, Q)

(or WU, —» C* (Ly, 2, in case M has trivial Pontrjagin classes) whose
composition with the previous one is the usual characteristic homomor-
phism for the foliation F (cf. [3], [12]).

4, MAIN THEOREM

THEOREM 1. C* (L,,) is a model for the space I' of continuous sections
of the bundle E described in the theorem above.

This result, first conjectured by Bott (and also Fuks), has been proved by
several people (Bott-Segal'), Fuks-Segal, Haefliger [13], Ph. Trauber, and

others).
Suppose that G is a compact connected Lie group acting on M. Then it

also acts on the bundle £ and on its space of sections. Let us denote by I';
the total space of the bundle with fiber I' associated to the universal G-
bundle with base space BG.

THEOREM 1'. C* (Ly; G) is a model for the space TI';.

The way I proved theorem 1 was to construct first a tentative algebraic

model A for I following ideas of R. Thom [20] and D. Sullivan [18], and

1) Added on proof: Topology 16 (1977), pp. 285-298.
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a morphism of 4 in C* (L,,). Then one proves directly that it induces an
isomorphism in cohomology. The fact that A is also a model for I' was
proved in a similar way (cf. [14]).

When M has a finite dimensional model, one can construct a model for I’
which is finite dimensional in each degree, and with it one can make explicit
calculations.

Note that the inclusion Cj (Ly, Q) = C* (Lyy, Qy) is a model for
the evaluation map I' X M — E associating to a section s and a point
x of M the element s (x) of E.

For computations along the lines of the spectral sequence of Gelfand-
Fuks, see Cohen and Taylor [22].

The proof of theorem 1’ is very similar to the proof of theorem 1. In
the next paragraph, we explain the construction of an algebraic model for
I'; suitable for computations. In § 6, we indicate briefly why this is a model
for I';.

5. CONSTRUCTION OF AN ALGEBRAIC MODEL FOR THE SPACE
OF SECTIONS OF A FIBER BUNDLE ([20], [18], [13]).

As a guide, consider first the geometric situation. Let p: E —» M be a
fiber bundle with base space M, fiber F and let I be the space of continuous
sections of E.

We have the commutative diagramm

e
M x I -~ E
1) \\» ¢/p
¥ M
o
N

‘ where e is the evaluation map associating to the point x of M and the sec-
}1 tion s the point s (x) of E. The other maps are natural projections (* is a
i point).
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