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à Georges REEB 





Les organisateurs de cette troisième semaine de Géométrie du 

Schnepfenried remercient les organismes qui leur ont à nouveau apporté leur 

soutien : Société Mathématique de France, Université de Haute-Alsace (Mulhouse) 

et Université Louis Pasteur (Strasbourg), 

Ils remercient les conférenciers et les quelques quatre vingt parti­

cipants, représentant 18 nationalités différentes, qui ont apporté au chalet 

leur enthousiasme et leur bonne humeur. Ils remercient également Mademoiselle 

Marianne STEPHAN et Madame Fabienne GARUZ tant pour l'organisation matérielle 

des journées que pour la préparation du manuscrit. 

L'objet de ces journées était de "faire le point, par une large 

revue, sur la position et les développements actuels de certains problèmes où 

la géométrie apporte des vues nouvelles". Il s'agissait à la fois de présenter 

des Mathématiques en train de se faire et d'en donner une vue assez large pour 

ne pas intéresser les seuls spécialistes pointus de questions plus ou moins 

étroites : chacun devait parler pour les autres. C'est le contrat que nous 

avions proposé aux conférenciers, tous invités. A la fin de ces six journées, 

d'une extrême densité, le but semblait bien prêt d'avoir été atteint..... 

Au lecteur d'en juger avec un an de recul. 

Daniel BERNARD Théodor HANGAN Robert LUTZ 
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T £ 2g + 6 , and the infimum T = 2g + 6 is attained for g£3, 
and not for g <2 . 

215 

T.J. WILLMORE - Commutative and related metrics . 

Commutative spaces are defined as Riemannian spaces in which the 
members of a sequence of globally defined differential operators 
commute. D'Atri spaces are those in which the geodesic symmetries 
are volume preserving maps. The paper examines relations between 
commutative spaces, d'Atri spaces and naturally reductive homo­
geneous spaces. 

219 

P. MOLINO - Connexions adaptées à un système différentiel extérieur 
et prolongements d 1 Estabrook-Wahlquist. 
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Let (M,F) be a codimension one foliation of class C on a com­
pact manifold M . We show that for any leaf L e F , there is a very 
strong correlation between : 

i) the endset of "L (i.e. its topological type) ; 
ii) the growth of L (i.e. its quasi-isometry type) ; 
iii) the level of L (which describes the embedding j : L+M). 
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M. CHAPERON - Quelques outils de la théorie des actions differen­
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This paper is meant as an introduction to some basic ideas 
in the theory of differenti able actions. It consists in an ex­
position of more or less classical results in the field, with 
proofs. 
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L. MARKUS - Lie Dynamical Systems. 

A Lie Dynamical System is a smooth action of a Lie group G=Kx IR , 
where K is a connected compact Lie group, on a differentiable 
n-manifold M . In the special case where K reduces to a sin­
gle point, the flow of R on M yields a classical dynamical 
system. 
The author generalizes the classical theorems of Poincaré-

2 2 Bendison on S , and Denjoy on T , to Lie Dynamical Systems 
with a non-stationary orbit of codimension 1 in M . 

E.M. de JAGER - Introduction to the theory of singular perturbations. 

A review of the theory of singular perturbations is presented. 
Although it is not well possible to cover in a self contained 
text the whole theory - including the latest important develop­
ments - , essential aspects are emphasized, some methods descri­
bed in detail and proofs have been given. In particular initial 
and boundary value problems for second order linear and semi-
linear ordinary differential equations have been treated ; the 
generalization to partial differential equations have been indi­
cated. 

R. LUTZ - L'intrusion de l'Analyse non Standard dans l'étude 
des perturbations singulières. 

We consider the problem of singular perturbations of differential 
equations from the point of view of Non Standard Analysis ; it 
appears as the search for external properties of non-standard 
flows. Some very simple ideas, following the initial intentions 
of G. Reeb, prove to yield efficient tools that we apply in much 

particular cases. We study first pure fast fields of type \ Y 
( einfinitésimal, Y standard), whose integral curves admit free 
layers that may be located in non-degenerate cases (or degenerate 
cases with a prime integral) ; then we discuss the general fast 

fields of type -^Y+Z (Y and Z nearly standard), using a very 
powerful "stroboscopy technic" which, in particular, allows an 
easy description of fast oscillations the shape of which evolves 
slowly. A lot of differential equations may easily be studied 
within this frame ; the paper ends with some general examples. 
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T. SARI - Sur la théorie asymptotique des oscillations non sta-
tionnaires. 

This paper is a contribution to the foundations of the asympto­
tic method for non linear differential equations. A new ap­
proach of the well-known theory of Krylov-Bogolioukov-Mitropolski 
is given, using the Nonstandard Analysis. 
Furthermore, a construction procedure for the higher approxi­
mation is presented and applications to other problems show 
that the new approach can be of valuable help in the study of 
many problems of non linear oscillations. 

3 
E. BENOIT - Systèmes lents-rapides dans R et leurs canards. 

3 
Let (E) be a slow-fast vector field in R . We obtain the 
"reduced" vector field (E) when the parameter of the corres­
ponding singular perturbation takes the value zero. We show, 
with non standard methods, hoŵ the collection of trajectories 
of (E) converge to that of (E) , in many generic cases. 

I . VAN DEN BERG - Un principe de permanence general. 

We present a permanence principle in nonstandard analysis 
containing Robinson's lemma and the Fehrele principle as 
special cases. The principle makes it possible to distin­
guish several classes of external sets and to classify ex­
ternal Dedekind cuts of ordered groups. 

I . VAN DEN BERG - Un point de vue nonstandard sur les déve­
loppements en série de Taylor. 

We describe the convergence behaviour of the sequence of Taylor 
polynomials for some analytic functions by means of local ap­
proximation of the remainders. An important tool in our calcu­
lations is a nonstandard version of Lebesgue's dominated con­
vergence theorem. 

J.L. CALLOT - Groupes vus au macroscope. 

I give a non standard presentation of Gromov's proof that every 
finitely generated group of polynomial growth has a nilpotent 
subgroup of finite index. 
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croscopic view of a discrete group is, in good cases, a conti­
nuous metric space. 

J. HARTHONG - Eléments pour une théorie du continu. 

We propose a theory of real numbers which has no recourse 
to undenumerable cardinalities and requires only classical 
combinatorics, this means the formal theory of finite sets. 
Such a theory needs an external intuitionnistic point of 
view upon the formal theory of finite sets. We give a clas­
sical example of integration which illustrates first, how 
classical formulas can be interpreted in our framework, and 
second, how methods of combinatorics can be underlying well-
known classical techniques. 

M. GOZE - Etude locale des courbes algébriques planes. 

In order to describe the branches of an algebraic curve of 
2 

C , with center M q , we apply a sequence of quadratic trans­

formations enterely determined by a point M , infinitely close 
to M (M standard and M ± M ) . The important fact is that o o o 
this sequence of blowing-up is completely fixed when the point 
M is given. The process gives us the desingularization of the 
curve (after a standard number of steps ; i.e. after a standard 
number of transformations associated to M) , and all the bran­
ches (with their multiplicity) with center . 
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