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2. Définition du spectre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
3. Cas d’une application polynomiale f : C2 → C . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
4. Sur la conjecture de Hertling-Dimca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
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pace ambiant a des singularités non-isolées et, d’autre part, un Théorème de
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on considère f : C2 → C une fonction polynomiale et on montre comment
calculer les paires spectrales associées à la monodromie à l’infini à l’aide de la
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applications de ce résultat.

On the Picard group for non-complete algebraic varieties
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holonomes réguliers attachés à une classe algébrique de cohomologie locale en
dimension zéro. On développe une méthode nouvelle pour calculer les résidus
locaux de Grothendieck dans le cadre de l’algèbre de Weyl. Cette méthode per-
met de décrire un algorithme efficace, lequel utilise les annulateurs du premier
ordre.

2-dimensional versal S4-covers and rational elliptic surfaces

Hiro-o Tokunaga . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307

On introduit la notion de revêtement galoisien versel et on étudie explici-
tement les S4-revêtements galoisiens. Le but de cet article est de montrer que
deux S4-revêtements galoisiens obtenus à partir de certaines surfaces elliptiques
rationnelles sont versels.

On some classes of weakly Kodaira singularities

Tadashi Tomaru . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323

Dans cet article, nous montrons certaines relations entre les singularités de
surfaces et les pinceaux de courbes algébriques complexes compactes. Soit (X, o)
une singularité de surface complexe normale. Soit pf (X, o) le genre arithmétique
du cycle fondamental associé à (X, o). S’il existe un pinceau de courbes de genre
pf (X, o) (i.e., s’il existe une application holomorphe propre Φ: S → ∆, entre
une surface complexe non-singulière et un petit disque ouvert dans C1 autour
de l’origine {0} tels que la fibre St = Φ−1(t) soit une courbe algébrique lisse

compacte de genre pf (X, o) pour tout t 6= 0) et une résolution (X̃, E) → (X, o)

telle que (S, supp(So)) ⊃ (X̃, E), alors on dit que (X, o) est une singularité

faiblement Kodaira. Toute singularité Kodaira dans le sens de Karras est une
singularité faiblement Kodaira. Dans cet article, nous montrons certaines condi-
tions suffisantes pour que les singularités de surface de certaines classes soient
des singularités faiblement Kodaira.

ADE surface singularities, chambers and toric varieties

Meral Tosun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 341

Nous étudions le lien entre les diviseurs positifs à support sur le diviseur ex-
ceptionnel de la résolution minimale d’un point double rationnel et les systèmes
de racine des diagrammes de Dynkin. Puis, nous calculons la variété torique
correspondant à la chambre fondamentale de Weyl.
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xvi RÉSUMÉS DES ARTICLES

The Chern Numbers of the Normalization of an Algebraic Threefold with Ordinary

Singularities

Shoji Tsuboi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351

Par une formule classique due à Enriques, les nombres de Chern de la
normalisation non singulière X de la surface algébrique S avec singularités or-
dinaires dans P

3(C) sont donnés par
∫

X
c2
1 = n(n− 4)2 − (3n− 16)m + 3t− γ,∫

X
c2 = n(n2 − 4n + 6) − (3n − 8)m + 3t − 2γ, où n est le degré de S, m est

le degré de la courbe double (lieu singulier) DS de S, t est le nombre de points
triples de S, et γ est le nombre de points cuspidaux de S. Dans cet article nous
donnons des formules similaires pour une “threefold” algébrique X avec singu-
larités ordinaires dans P

4(C) (Théorème 1.15, Théorème 2.1, Théorème 3.2).
Comme application, nous obtenons une formule numérique pour la caractéris-
tique d’Euler-Poincaré χ(X, TX) à coefficients dans le faisceau TX de champs
de vecteurs holomorphes de la normalisation non singulière X de X (Théorème
4.1).

On semi-stable, singular cubic surfaces

Nguyen Chanh Tu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373

Cet article concerne les surfaces cubiques semi-stables et stables du point
de vue de la théorie géométrique des invariants. Nous nous sommes intéressé
aux propriétés des sous-ensembles iA1jA2 correspondant à toutes les surfaces
cubiques singulières semi-stables avec exactement i points singuliers de type
A1 et j points singuliers de type A2. Nous considérons les surfaces cubiques
semi-stables comme « c-surfaces » d’ensembles de 6 points en position presque
générale avec certaines conditions de configurations. Ceci est une généralisation
de l’éclatement de P2 en 6 points en position générale. À partir de configurations
adaptées d’ensembles de 6 points, nous pouvons déterminer le nombre de points
« étoile », la configuration des points singuliers, des droites et des plans « tri-
tangents » avec multiplicités sur les surfaces singulières cubiques semi-stables.

Famille admise associée à une valuation de K[x]
Michel Vaquié . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391

Toute valuation µ de K[x] prolongeant une valuation ν donnée de K permet
de construire une famille admise de valuations de K[x], essentiellement unique,
qui converge vers µ. L’étude de l’ensemble E(K[x], ν) des valuations ou pseudo-
valuations prolongeant ν à K[x] peut alors se ramener à l’étude de l’ensemble
F(K[x], ν) des familles admissibles, ce qui permet en particulier de définir une
relation d’ordre sur l’ensemble E(K[x], ν).

Generalized Ginzburg-Chern classes

Shoji Yokura . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 429

Pour un morphisme algébrique f : X → Y où la variété Y est non singu-
lière, la classe de Ginzburg-Chern de la fonction constructible α sur la variété
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source X est définie comme la classe de Chern-Schwartz-MacPherson de la fonc-
tion constructible α suivi du cap-produit par l’image réciproque de la classe de
Segre de la variété but Y . Dans cet article nous donnons quelques généralisa-
tions de la classe de Ginzburg-Chern y compris lorsque la variété but Y est
singulière et nous en discutons quelques propriétés.

Isolated Critical Points and Adiabatic Limits of Chern Forms

Atsuko Yamada Yoshikawa & Ken-Ichi Yoshikawa . . . . . . . . . . . . . . . . . . . . . . 443

Dans cet article, nous calculons la limite adiabatique des formes de Chern
pour les fibrations holomorphes sur des coubes complexes. Nous supposons que
le projection de la fibration n’a que des points critiques isolés.
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Normal quasi-ordinary singularities

Fuensanta Aroca & Jawad Snoussi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

We prove that any normal quasi-ordinary singularity is isomorphic to the
normalization of a complete intersection that we get from the group of the
quasi-ordinary projection. We give a new proof of the fact that any normal
quasi-ordinary singularity is a germ of a toric variety. We also study some par-
ticular aspects of these singularities such as minimality, rationality and “cyclic
quotient”.

General elements of an m-primary ideal on a normal surface singularity

Romain Bondil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

In this paper, we show how to apply a theorem by Lê D.T. and the author
about linear families of curves on normal surface singularities to get new results
in this area. The main concept used is a precise definition of general elements

of an ideal in the local ring of the surface. We make explicit the connection bet-
ween this notion and the more elementary notion of general element of a linear
pencil, through the use of integral closure of ideals. This allows us to prove the
invariance of the generic Milnor number (resp. of the multiplicity of the dis-
criminant), between two pencils generating two ideals with the same integral
closure (resp. the projections associated). We also show that our theorem, ap-
plied in two special cases, on the one hand completes, removing an unnecessary
hypothesis, a theorem by J. Snoussi on the limits of tangent hyperplanes, and
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on the other hand gives an algebraic µ-constant theorem in linear families of
planes curves.

An explicit cycle representing the Fulton-Johnson class, I

Jean-Paul Brasselet, Jose Seade & Tatsuo Suwa . . . . . . . . . . . . . . . . . . . . . . . 21

For a singular hypersurface X in a complex manifold we prove, under cer-
tain conditions, an explicit formula for the Fulton-Johnson classes in terms of
obstruction theory. In this setting, our formula is similar to the expression for
the Schwartz-MacPherson classes provided by Brasselet and Schwartz. We use,
on the one hand, a generalization of the virtual (or GSV) index of a vector field
to the case when the ambient space has non-isolated singularities, and on the
other hand a Proportionality Theorem for this index, similar to the one due to
Brasselet and Schwartz.

Sur les paires spectrales de polynômes à deux variables

Thomas Brélivet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Steenbrink, Schrauwen and Stevens have computed the spectral pairs of an
analytic germ in terms of the resolution of the singularity. Here we consider
f : C2 → C a polynomial function and we show how we can compute the
spectral pairs associated to the monodromy at infinity to f from the resolution
at infinity. After we prove the conjecture of Hertling and Dimca on the variance
of the spectrum for polynomial with knot at infinity.

On the connection between affine and projective fundamental groups of line arrangements

and curves

David Garber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

In this note we prove a decomposition related to the affine fundamental
group and the projective fundamental group of a line arrangement and a redu-
cible curve with a line component. We give some applications to this result.

On the Picard group for non-complete algebraic varieties

Helmut A. Hamm & Lê Dũng Tráng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

In this paper we show some relations between the topology of a complex
algebraic variety and its algebraic or analytic Picard group. Some of our results
involve the subgroup of the Picard group whose elements have a trivial Chern
class and the Néron-Severi group, quotient of the Picard group by this subgroup.
We are also led to give results concerning their relations with the topology of
the complex algebraic variety.

Three key theorems on infinitely near singularities

Heisuke Hironaka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

The notion of infinitely near singular points is classical and well understood
for plane curves. We generalize the notion to higher dimensions and to develop
a general theory, in terms of idealistic exponents and certain graded algebras
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associated with them. We then gain a refined generalization of the classical
notion of first characteristic exponents. On the level of technical base in the
higher dimensional theory, there are some powerful tools, referred to as Three

Key Theorems, which are namely Differentiation Theorem, Numerical Exponent

Theorem and Ambient Reduction Theorem.

Determination of Lipschitz Stratifications for the surfaces ya = zbxc + xd

Dwi Juniati & David Trotman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127

We determine Lipschitz stratifications for the family of surfaces ya = zbxc+
xd, where a, b, c, d are positive integers.

On arrangements of the roots of a hyperbolic polynomial and of one of its

derivatives

Vladimir Petrov Kostov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

We consider real monic hyperbolic polynomials in one real variable, i.e.

polynomials having only real roots. Call hyperbolicity domain Π of the fa-
mily of polynomials P (x, a) = xn + a1x

n−1 + · · · + an, ai, x ∈ R, the set
{a ∈ Rn | P is hyperbolic}. The paper studies a stratification of Π defined by
the arrangement of the roots of P and P (k), where 2 6 k 6 n − 1. We prove
that the strata are smooth contractible semi-algebraic sets.

Arc-analyticity is an open property

Krzysztof Kurdyka & Laurentiu Paunescu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

We prove that the locus of the points where a bounded continuous subana-
lytic function is not arc-analytic, is a closed nowhere dense subanalytic set. This
shows that the property of being arc-analytic at a point, is an open property.

Lê’s conjecture for cyclic covers

Ignacio Luengo & Anne Pichon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

We describe the link of the cyclic cover over a singularity of complex sur-
face (S, p) totally branched over the zero locus of a germ of analytic function
(S, p) → (C, 0). As an application, we prove Lê’s conjecture for this family
of singularities i.e. that if the link is homeomorphic to the 3-sphere then the
singularity is an equisingular family of unibranch curves.

Unimodal singularities and differential operators

Yayoi Nakamura & Shinichi Tajima . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191

An algebraic local cohomology class attached to a hypersurface isolated
singularity is considered from the view point of algebraic analysis. A holonomic
system derived from first order differential equations associated to a cohomo-
logy class and its solutions are studied. For the unimodal singularities case, it
is shown that the multiplicity of the holonomic system associated to the co-
homology class, which generates the dual space of Milnor algebra, is equal to
two.
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A survey on Alexander polynomials of plane curves

Mutsuo Oka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209

In this paper, we give a brief survey on the fundamental group of the com-
plement of a plane curve and its Alexander polynomial. We also introduce the
notion of θ-Alexander polynomials and discuss their basic properties.

Symplectic 4-manifolds containing singular rational curves with (2, 3)-cusp

Hiroshi Ohta & Kaoru Ono . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233

If a symplectic 4-manifold contains a pseudo-holomorphic rational curve
with a (2, 3)-cusp of positive self-intersection number, then it must be rational.

Integrability of some functions on semi-analytic sets

Adam Parusiński . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243

Using the properties of Lipschitz stratification we show that some functions
on a semi-analytic sets, in particular the invariant polynomials of curvature
form, are locally integrable. The result holds as well for subanalytic sets.

Construction d’hypersurfaces affines à cohomologie d’intersection prescrite

Patrick Polo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255

Let ρ(q) = a1q + · · ·+ adq
d be a polynomial of degree d, with non-negative

integral coefficients and without constant term. Let a = ρ(1) and N = 2d + a.
We exhibit a quasi-homogeneous hypersurface Vρ ⊂ CN+1 such that the m-th
intersection cohomology Betti number of Vρ is ai for m = 2i, and 0 otherwise.
Explicitly, let x1, y1, . . . , xd, yd, z0, z1, . . . , za be indeterminates and, for s =
1, . . . , d, let πs denote the product of the zi, for 1 6 i 6 a1 + · · ·+ as. Then Vρ

is defined by the polynomial Fρ = x1y1 + π1x2y2 + · · ·+ πd−1xdyd + πdz0. This
is a consequence of earlier work of the author about Schubert varieties.

Residues of Chern classes on singular varieties

Tatsuo Suwa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265

For a collection of sections of a holomorphic vector bundle over a complete
intersection variety, we give three expressions for its residues at an isolated
singular point. They consist of an analytic expression in terms of a Grothendieck
residue on the variety, an algebraic one as the dimension of a certain complex
vector space and a topological one as a mapping degree. Some examples are
also given.

Computational aspects of Grothendieck local residues

Shinichi Tajima & Yayoi Nakamura . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287

Grothendieck local residues are studied from a view point of algebraic ana-
lysis. The main idea in this approach is the use of regular holonomic D-modules
attached to a zero-dimensional algebraic local cohomology class. A new method
for computing Grothendieck local residues is developed in the context of Weyl
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algebra. An effective computing algorithm that exploits first order annihilators
is also described.

2-dimensional versal S4-covers and rational elliptic surfaces

Hiro-o Tokunaga . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307

We introduce the notion of a versal Galois cover, and study versal S4-covers
explicitly. Our goal of this article is to show that two S4-covers arising from
certain rational elliptic surfaces are versal.

On some classes of weakly Kodaira singularities

Tadashi Tomaru . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323

In this paper, we prove some relations between surface singularities and
pencils of compact complex algebraic curves. Let (X, o) be a complex normal
surface singularity. Let pf (X, o) be the arithmetic genus of the fundamental
cycle associated to (X, o). If there is a pencil of curves of genus pf (X, o) (i.e.,
Φ: S → ∆, where Φ is a proper holomorphic map between a non-singular
complex surface and a small open disc in C1 around the origin {0} and the
fiber St = Φ−1(t) is a smooth compact algebraic curve of genus pf (X, o) for

any t 6= 0) and a resolution (X̃, E) → (X, o) such that (S, supp(So)) ⊃ (X̃, E),
then we call (X, o) a weakly Kodaira singularity. Any Kodaira singularity in
the sense of Karras is a weakly Kodaira singularity. In this paper we show
some sufficient conditions for surface singularities of some classes to be weakly
Kodaira singularities.

ADE surface singularities, chambers and toric varieties

Meral Tosun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 341

We study the link between the positive divisors supported on the exceptio-
nal divisor of the minimal resolution of a rational double point and the root
systems of Dynkin diagrams. Then, we calculate the toric variety corresponding
to the fundamental Weyl chamber.

The Chern Numbers of the Normalization of an Algebraic Threefold with Ordinary

Singularities

Shoji Tsuboi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351

By a classical formula due to Enriques, the Chern numbers of the non-
singular normalization X of an algebraic surface S with ordinary singularities
in P3(C) are given by

∫
X

c2
1 = n(n − 4)2 − (3n − 16)m + 3t − γ,

∫
X

c2 =

n(n2 − 4n + 6) − (3n − 8)m + 3t − 2γ, where n = the degree of S, m = the
degree of the double curve (singular locus) DS of S, t = the cardinal number
of the triple points of S, and γ=the cardinal number of the cuspidal points
of S. In this article we shall give similar formulas for an algebraic threefold
X with ordinary singularities in P4(C) (Theorem 1.15, Theorem 2.1, Theorem
3.2). As a by-product, we obtain a numerical formula for the Euler-Poincaré
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characteristic χ(X, TX) with coefficient in the sheaf TX of holomorphic vector
fields on the non-singular normalization X of X (Theorem 4.1).
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Nguyen Chanh Tu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373

This paper deals with semi-stable and stable singular cubic surfaces from
the point of view of the geometric invariant theory. We are interested in pro-
perties of the subsets iA1jA2 corresponding to all semi-stable, singular cubic
surfaces with exactly i singular points of type A1 and j singular points of type
A2. We consider semi-stable cubic surfaces as “csurfaces” of 6-point schemes
in almost general position with some conditions of configurations. This is a
generalization of the blowing-up of P2 at 6 points in general position. From
relevant configurations of 6-point schemes, we can determine number of star
points, the configuration of singular points, of lines and tritangent planes with
multiplicities on semi-stable, singular cubic surfaces.

Famille admise associée à une valuation de K[x]
Michel Vaquié . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391

Any valuation µ of K[x] extending a given valuation ν of K gives a
construction of an almost unique admissible family of valuations of K[x],
which converges to µ. The study of the set E(K[x], ν) of the valuations or
pseudo-valuations extending ν to K[x] is then reduced to the study of the set
F(K[x], ν) of admissible families. By this way we can define an order on the
set E(K[x], ν).

Generalized Ginzburg-Chern classes

Shoji Yokura . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 429

For a morphism f : X → Y with Y being nonsingular, the Ginzburg-Chern
class of a constructible function α on the source variety X is defined to be the
Chern-Schwartz-MacPherson class of the constructible function α followed by
capping with the pull-back of the Segre class of the target variety Y . In this
paper we give some generalizations of the Ginzburg-Chern class even when the
target variety Y is singular and discuss some properties of them.

Isolated Critical Points and Adiabatic Limits of Chern Forms

Atsuko Yamada Yoshikawa & Ken-Ichi Yoshikawa . . . . . . . . . . . . . . . . . . . . . . 443

In this note, we compute the adiabatic limit of Chern forms for holomorphic
fibrations over complex curves. We assume that the projection of the fibration
has only isolated critical points.
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PRÉFACE

Ce volume de la Série Séminaires et Congrès de la Société Mathématique de France

constitue les Actes du Colloque Franco-Japonais de Singularités, tenu au CIRM

(Marseille-Luminy) du 9 au 13 Septembre 2002. Il s’agit du second colloque de ce

nom : le premier colloque Franco-Japonais de Singularités s’est tenu à Sapporo du 6

au 10 Juillet 1998 et a été publié comme volume de la Série Advanced Studies in Pure

Mathematics de la Société Mathématique Japonaise, Volume 29, 2000.

La coopération franco-japonaise dans le domaine des singularités est ancienne et

s’est concrétisée à l’occasion des séjours en France de Heisuke Hironaka dans les années

1970. Un accord bilatéral CNRS/JSPS puis un PICS (Programme International de

Coopération Scientifique) ont permis de réaliser des missions de travail, des rencontres

et ont servi de support à des postes de post-docs au Japon et en France.

Le colloque de Luminy a été organisé comme l’une des activités du PICS franco-

japonais. Il a rassemblé 51 participants, essentiellement du Japon et de France, mais

aussi d’autres pays tels que Allemagne, Brésil, Pays-Bas, Italie, Iran, Mexique, USA.

Les conférences, au nombre de 24 ont eu comme thèmes principaux les classes carac-

téristiques, les résidus, les stratifications, les singularités de courbes et de surfaces, les

valuations, la résolution des singularités, les variétés toriques. Une brève présentation

de ces thèmes est donnée en introduction.

Nous tenons à remercier ceux qui nous ont permis de réaliser ce colloque, en par-

ticulier le CNRS, la JSPS, l’Université de la Méditerranée, le Conseil Général des

Bouches-du-Rhône, la Communauté des Communes Marseille Provence Métropole. La

représentation du CNRS à Tokyo et les services de l’Ambassade de France à Tokyo

nous ont apporté leur soutien. Nos remerciements vont spécialement au personnel du

CIRM qui, par sa compétence, sa disponibilité et sa gentillesse, a permis de faire de

ce colloque un réel succès.

J.-P. Brasselet & T. Suwa
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Bouches-du-Rhône , Marseille Provence Métropole . CNRS

, . , ,

CIRM

.

Jean-Paul Brasselet,
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INTRODUCTION

The present volume of the Series“Séminaires et Congrès”of the SMF constitutes the

Proceedings of the Franco-Japanese meeting held in the CIRM (Marseille-Luminy),

September 9th to 13th, 2002. The general theme is that of Singularities. These last

years, singularitiy theory has been developed from different complementary points of

view. The lectures given during the meeting provide an overview of recent progress

in Singularity theory.

Many results have been obtained in the last few years concerning characteristic

classes of singular varieties and related residues. The Chern numbers of the non-

singular normalization of an algebraic surface with ordinary singularities in P3(C)

are well known, by a classical formula due to Enriques. S.Tsuboi generalizes this

formula for an algebraic threefold with ordinary singularities in P4(C). In a partially

expository article, T.Suwa gives various expressions for the residues of Chern classes

of vector bundles, in particular when the base space is a complete intersection variety.

These expressions involve in particular the Grothendieck residue relative to a variety.

A new method for computing the local Grothendieck residues is given, by S.Tajima

and Y.Nakamura, in the context of algebraic analysis using regular holonomic D-

modules. In another article, the same authors consider algebraic local cohomology

classes attached to hypersurface singularities and clarify the difference between quasi-

homogeneity and non-quasihomogeneity from the viewpoint of D-module theory.

The definitions of Schwartz-MacPherson and Fulton-Johnson for Chern classes of

singular varieties are well-known. In particular, there is an explicit expression of

Schwartz-MacPherson classes in terms of obstruction theory (in fact the original M.-

H.Schwartz definition). J.-P.Brasselet, J. Seade and T.Suwa provide a similar ex-

pression for the Fulton-Johnson classes. The relative case is studied by S.Yokura,

extending to the singular case the notion of Ginzburg-Chern class: for a morphism

with nonsingular target variety, the so-called Ginzburg-Chern class of a constructible

function α on the source variety is defined in terms of the Schwartz-MacPherson
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class of α. Chern classes can be also defined by differential forms, relative to specific

metrics. The paper by A.Y.Yoshikawa and K.-I.Yoshikawa deals with the so-called

adiabatic limit corresponding to adapted families of differential forms.

H.Hamm and Lê D.T. show some relations between the topology of a complex

algebraic variety and its algebraic or analytic Picard group. P.Polo exhibits a quasi-

homogeneous hypersurface whose intersection homology is prescribed, using earlier

results about Schubert varieties.

The use of stratifications in the understanding of singularities is a common tool,

after R.Thom and H.Whitney laid the foundations of the theory. Depending on

the conditions imposed on the stratification, the geometry of the singular set can

be better understood. The paper by D.Juniati and D.Trotman checks Mostowski’s

conditions for (almost all of) the family of surfaces ya = zbxc + xd. From another

point of view, using the properties of Lipschitz stratifications, A.Parusiński shows

suitable integrability of some functions on semi-analytic sets, in particular invariant

polynomials of curvature form. K.Kurdyka and L.Paunescu prove that the property

of a function on an open subset of Rn to be arc-analytic at a point is an open property.

R.Bondil uses a previous result that he obtained with Lê D.T., about linear families

of curves on normal surface singularities, and relates the notion of a general element

of a linear pencil to that of a general element of an ideal in the local ring of the surface.

The description of the link of the cyclic cover over a complex surface singularity, totally

branched over the zero locus of a germ of an analytic function allows I.Luengo-Velasco

and A.Pichon to prove a conjecture of Lê for this family of singularities. T.Brélivet

shows how to compute the spectral pairs associated to the monodromy at infinity of

a polynomial function of two variables. As a consequence, he proves the conjecture

of Hertling and Dimca on the variance of the spectrum for polynomials with knotting

at infinity. The paper by H.Ohta and K.Ono concerns the topology of symplectic

fillings of the links of simple singularities in complex dimension two, they prove that

for smoothly embedded pseudo-holomorphic curves, the self-intersection number can

be arbitrary large. The paper by Nguyen C.T. deals with semi-stable and stable

singular cubic surfaces from the point of view of geometric invariant theory. The

paper by T.Tomaru concerns Kodaira singularities, in particular the so-called Kulikov

singularities and considers normal surface singularities associated to pencils of curves,

in the context of deformation theory of singularities. The link between the positive

divisors supported on the exceptional divisor of the minimal resolution of a rational

double point and the root systems of Dynkin diagrams is given by M.Tosun. She

calculates also the toric variety corresponding to the fundamental Weyl chamber.

M.Vaquié recalls the notions of augmented valuations and limit augmented valu-

ations, necessary to define admitted families of valuations. Using these families, one

can define a partial order relation on the set of of all extensions of a given valuation

to K[x].
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V.P.Kostov defines a stratification of the hyperbolicity domain of a family of real

monic hyperbolic polynomials in one real variable. He shows that the strata are

smooth contractible semi-algebraic sets.

The paper by M.Oka is a survey for the study of the fundamental group of the

complement of plane curves and the Alexander polynomials of plane curves. The

Libgober characteristic variety and the Alexander polynomial sets are defined and

their properties are studied. D.Garber proves a decomposition related to the affine

fundamental group and the projective fundamental group of (the complement of) a

line arrangement and of a reducible curve with a line component. H.Tokunaga inves-

tigates G-covers, in particular the problem of construction of G-covers from geometric

data of the base variety. This point of view is strongly related to the inverse Galois

problem: to construct a field extension of Q having a prescribed group as its Galois

group over Q.

The paper by F.Aroca and J. Snoussi provides simple models for normal quasi-

ordinary singularities. These models are linked with toric varieties: they prove that

a normal quasi-ordinary singularity is a germ of an affine toric variety.

The notion of infinitely near singular points is classical and well understood for

plane curves. H.Hironaka introduced the notion of idealistic exponents in order

to generalize the notion of first characteristic exponents to higher dimensions. The

Three Key Theorems are powerful tools used in the theory: the Differentiation Theo-

rem, Numerical Exponent Theorem and Ambient Reduction Theorem. In his paper,

H.Hironaka proves these three key theorems for singular data on an ambient regular

scheme of finite type over a perfect field of arbitrary characteristic.

J.-P. Brasselet & T. Suwa
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