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

Band: 44 (1998)

Heft: 3-4: L'ENSEIGNEMENT MATHEMATIQUE

Artikel: RECENT DEVELOPMENTS ON SERRE'S MULTIPLICITY
CONJECTURES: GABBER'S PROOF OF THE NONNEGATIVITY
CONJECTURE

Autor: ROBERTS, Paul C.

Bibliographie

DOI: https://doi.org/10.5169/seals-63907

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: 12.01.2026

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


https://doi.org/10.5169/seals-63907
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

SERRE’S MULTIPLICITY CONJECTURES 323

We remark that the construction we have presented is quite computa-
tional in the sense that it is possible to compute the embedding ¢ ex-
plicitly in special cases. We give two simple examples. First, let R have
dimension 2 with maximal ideal generated by t,u, let A = R[X,Y],
and let I be generated by uX — r¥Y. Then Ay = k[X,Y]. The map f
to Ag[Si,S>, Ty, T1] induced by the partial derivatives sends uX — 1Y to
—YS, + XS, + uTy — T, which, after dividing by m, is —YS; + XS,. Let
p = (t.u). Then uX — Y is zero modulo p, so the kernel on the map of
graded rings is generated by the image of uX — Y in I/I>. Hence M is
mapped to the sheaf associated to Ag[S;,S2, To. T1]1/(—YS; + XS,). It can
be verified that this quotient satisfies the condition on Hilbert polynomials;
the positivity condition also follows from the fact that —YS; + XS, has
degree (1,1).

Finally, we consider the example from section 3 in which 7 is generated
by # —u?,uX — tY,X?> — uY?. Then I/I*> has rank 2. Taking derivatives,
we see that the map ¢ (after dividing by m) satisfies &> — u?) = 0,
dwX — 1Y) = XS; — TSy, and ¢(X? — u¥Y?) = —Y2S, + 2XT,. To compute
the result of intersecting with Y’, where Y’ is generated by an ideal p,
it suffices to compute the kernel of the map from the symmetric alge-
bra on I/I* to the associated graded ring of I on R/p[X,Y] tensored
with k, and then find the image of this kernel in Ag[S;,S2,7o,7;]. On
the other hand, in this case Proj(A¢) = Proj(k[X, Y]/(X?)) has dimension
zero, so that the locally free sheaf defined by (I/I?) ®g k is actually posi-
tive.

Similar examples can be computed from the other examples in section 3.
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