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dall’Universita di Padova a commemorare I'ottavo centenario
della origine della Universita di Bologna” in 1888.

@ He developed it in the 1892 issue of the Bulletin des Sciences
Mathématiques;

@ Later, his joint article with his student Tullio LEVI-CIVITA
“Méthodes de calcul différentiel absolu et leurs applications”
published in 1900 in the Mathematische Annalen became a
reference on the subject.
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RESUME DE QUELQUES TRAVAUX SUR LES SYSTEMES VARIABLES DE FONG-
TIONS ASSOGIES A UNE FORME DIFFERENTIELLE QUADRATIQUE (*);
e Par M. G. RICCI, "
Professeur a la Faculté des Sciences de Padoue.

\ o : o

1. Notions et définitions générales sur les systémes variables.
— Dans I’Analyse purc aussi bien que dans scs applications a la
Géométrie, 3 la Mécanique et & la Physique, il y a souvent lieu de
considérer des systémes de fonctions de n variables ,, 22, « . ., g,
qui peuvent loutes étre représentées par un symbole général
Xs...1, dans lequel on a un cerlain nombre d’indices, qui peuvent
tons prendre les . valeurs 1, 2, ..., #. 5ile nombre des indices
est m, nous aurons li ce que nous appellerons un systéme de fonc-
tions & n variables m™® ou d’ordre m et les n™ fonctions, dis-
tinctes ou non, dont il résulte, seront les lémenis dua systéme.



RICCI’s Absolute Differential Calculus (cont.)

2. Les systémes variables associds & une Jorme différen-
tielle quadratique. Dérivations covariante et contrevariante
selon cette forme. . .

Dans ce qui va suivre nous allons associer les systémes variables
de fonctions de r variables indépendantes 4 une expression homo-
géne et da deuxiéme degré par rapport aux différentielles de ces

variables. Nous représenterons par . .,

= Zpsaps dzy dzg

. —~ te
AT : T

cette expression, qu'on pourra appeler une forme différentielle
quadratique & n variables, et nous supposerons qu’elle soit irré-
ductible, c’est-a-dire qu’il n ‘existe pas une forme différentielle
quadrathue amvariables ¥y, ¥a, ..., ¥m, m élant moindre que 7,
qlu devienne ldenthue a0, en snbsllluant AY 45 Y2y ++ey Ym CEI=
taines fonctions de z,, 2, ..., @,. Comme j je l'ai démontré (1),
pour que la forme ¢ soit irréductible, 1l est nécessaire et il suffit
que son discriminant, que nous indiquerons par a, ne soit pas

nul. . .
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Asking about the Ricci Flow

1979 Berlin Conference on Global Analysis

RICCI CURVATURE and ETNSTEIN METRICS
by

Jean Pierre BOURGUIGNON

+*
Centre de Mathématiques
Ecole Polytechnigue

91128 PALAISKAU CEDFX (France)

0.0 After some historical comments, this survey talk intends to summarize

what is known about the Ricei curvature of a Riemannian manifold and why it is
today especially interesting to consider problems connected with it. Emphasis
is put on the relation between the study of the Ricci curvature and the study
of Einstein metrics. Since presently we are far from a complete understanding
of the situation, we state some problems which, we think, could serve as use-

ful steps towards a better knowledge of this important geemetric quantity.

3.24 QUESTION .- Does the local flow theorem hold for the vector fields

g RicP -k Scal® g on the space of metrics ? What is the global behaviour

of

their integral curves if they exist ?
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@ This was done by Richard HAMILTON and Dennis DETURCK

in the early 1980s.

@ To show that global solutions exist requires that one makes
geometric assumptions, and this was done in a series of
remarkable papers by R. HAMILTON.

@ The rest is History: this has been pushed much further by
Grisha PERELMAN, who showed how to go beyond
singularities, opening the way to solving the Poincaré
Conjecture, a purely topological question.

@ Many other applications of the Ricci flow have been made.
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The purpose of the lecture was to highlight several instances where
the Theory of General Relativity
@ either triggered the study of new objects, which turned to lead
to important developments in Mathematics (bundle geometry,
Killing spinors),
@ or changed the point of view on others (Ricci curvature),
@ or else suggested new approaches (the Ricci flow),
@ or even led to missed opportunities.
More deeply, as a system of non-linear PDEs with an analytical
degeneracy due to its natural geometric nature, the Einstein
equations of General Relativity have posed tremendous challenges
as far as getting local, and later global solutions, and also for the
study of its singularities.
The presentations of recent outstanding results of this nature will
be the topic of several lectures during this conference.
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| thank you for your attention.
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