6. Sketch of the proof of the main theorem and
applications

Objekttyp:  Chapter

Zeitschrift:  L'Enseignement Mathématique

Band (Jahr): 24 (1978)

Heft 1-2: L'ENSEIGNEMENT MATHEMATIQUE

PDF erstellt am: 28.04.2024

Nutzungsbedingungen

Die ETH-Bibliothek ist Anbieterin der digitalisierten Zeitschriften. Sie besitzt keine Urheberrechte an
den Inhalten der Zeitschriften. Die Rechte liegen in der Regel bei den Herausgebern.

Die auf der Plattform e-periodica vero6ffentlichten Dokumente stehen fir nicht-kommerzielle Zwecke in
Lehre und Forschung sowie fiir die private Nutzung frei zur Verfiigung. Einzelne Dateien oder
Ausdrucke aus diesem Angebot kbnnen zusammen mit diesen Nutzungsbedingungen und den
korrekten Herkunftsbezeichnungen weitergegeben werden.

Das Veroffentlichen von Bildern in Print- und Online-Publikationen ist nur mit vorheriger Genehmigung
der Rechteinhaber erlaubt. Die systematische Speicherung von Teilen des elektronischen Angebots
auf anderen Servern bedarf ebenfalls des schriftlichen Einverstandnisses der Rechteinhaber.

Haftungsausschluss

Alle Angaben erfolgen ohne Gewabhr fir Vollstandigkeit oder Richtigkeit. Es wird keine Haftung
Ubernommen fiir Schaden durch die Verwendung von Informationen aus diesem Online-Angebot oder
durch das Fehlen von Informationen. Dies gilt auch fur Inhalte Dritter, die tUber dieses Angebot
zuganglich sind.

Ein Dienst der ETH-Bibliothek
ETH Zirich, Ramistrasse 101, 8092 Zirich, Schweiz, www.library.ethz.ch

http://www.e-periodica.ch



— 152 —

is the free commutative algebra A (s, e), where deg s = 1 and ds = e.
As a B-module, it is free with basis 1 and 5. A model for E; is just 4 ® 4 (x,).
As model for I';, we take R [¢] ® 4 (x,, X,), where deg X, = deg x, — 1,
the image of x, by € being 1 ® x, + s ® X,. The differential d is described
as follows (compare with Sullivan [18] or [19]). Let /4 be the derivation of
degree —1 of 4 (x,, X,) given by hx, = X, and kX, = 0. Then if d, denotes
the differential in A (x,) identified to a subalgebra of 4 (x,, X,), we have

de = 0,dx, = dyx, — eX,,dX, = — hdyx,

Remark. In the case where E is the bundle described in § 4, its minimal
model 4 ® A (x,) over M, is complicated, because there is an infinite
number of generators x, (except for n=1) labelled by a basis of the rational
homotopy of a wedge of spheres, so by a basis of the free graded Lie algebra
L (n) generated by the spheres of this wedge (cf. [13]).

6. SKETCH OF THE PROOF OF THE MAIN THEOREM AND APPLICATIONS

‘We represent the universal principal G-bundle as a limit of finite dimen-
sional bundles P, and we denote by Q, the inverse limit of algebras of
forms Qp,.

First note that we can replace C* (L,,; G) by the DG-algebra C* (L,,, Qp)¢
of G-basic elements in C* (L, Qp) (compare with Cartan [5], exposé 20).

A model for E; will be the algebra C, (Ly, Quyp)e = [CA (La Qg
(;j Qple and a model for the evaluation map will be the inclusion of this
DG-algebra in C* (L, Qur, p)g-

In the construction of § 5, we choose B = Qp; as model for BG and,
instead of taking for 4 a finite dimensional module over B, we take the
DG-algebra Q. & [Qy, ple a5 model for M;. We have to build the model

for I'; along the same lines as in § 5, but in more intrinsic terms like in [13].
The minimal model (or Postnikov decomposition of E;) will be of the form
A ® S*(V), where S* (V) denotes the algebra of symmetric multilinear
forms on a graded vector space V (cf. [13]).

As an algebra, the model for I'; will be the algebra S; (4 ® V, B)
of continuous symmetric B-multilinear forms on the graded B-module
'A ® V. One can construct a map of this model in C* (L,;, Qyxp)g and
prove that it induces an isomorphism in cohomology.
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Similarly, one can prove that S (A®V, B) is effectively a model for
the space of sections I'; (cf. [14]).

Eventually for computations, one proves that one gets also a model
for I'; by using instead of Q) . a DG-algebra 4 as in § 5 which is a finite

dimensional free B-module.

7. EXAMPLE OF A COMPUTATION

Let us consider the case where M is the n-sphere S”, G the rotation
group SO, ; and E the bundle described in § 3. A model for Mg is the
DG-algebra A defined by

A =R[pi,. i8]/ (s*=p) d=0 for n =2k
or A =R[py,.,Ph-1,x] ®E(s) ds =y for n = 2k-1

where deg p; = 4/ and deg s = n.

A model for E;; is obtained by taking the tensor product of 4 with WU,
the differential being defined by

dhi = Cl- - pi/Z and dCi = 0 .

By the way, WSO, is also a model for E;.

We now consider the case n = 2. The minimal model of E; is the DG-
algebra which begins as

A A(xy, x5, X3,X4, X5, X125,X13, X33, «..)
where

degx; = degx, = 5,degx; = 7,degx, = degxs = 8,
degxy, = 9,degx;; = degx,; = 11,
etc.

(there is an infinite number of generators).
The differential is defined by

dx,, = XXy, dXy3 = X1X3 — P1X4,dXy3 = X2X3 — P1Xs5,
etc.

According to the construction of § 5, a minimal model for the bundle
I'c = Bg; begins as |

R [p1] ® A(J—Cp X2y X1, X9, X3, Xy, Xs, X3,X19, X4, X5, ...)
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