
Zeitschrift: L'Enseignement Mathématique

Herausgeber: Commission Internationale de l'Enseignement Mathématique

Band: 25 (1979)

Heft: 1-2: L'ENSEIGNEMENT MATHÉMATIQUE

Artikel: FIFTEEN CHARACTERIZATIONS OF RATIONAL DOUBLE POINTS
AND SIMPLE CRITICAL POINTS

Autor: Durfee, Alan H.

Kapitel: 4. Absolutely isolated double points

DOI: https://doi.org/10.5169/seals-50375

Nutzungsbedingungen
Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich für deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veröffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanälen 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 règle 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
qu'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: 07.03.2026

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

https://doi.org/10.5169/seals-50375
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


— 137 —

functions / listed in column 1 of Table 1 have minimal resolutions as in

column 3. (I believe that this first appeared in [Hirzebruch l].j The converse

follows since the singularities listed are taut [Brieskorn 2; Tjurina 3;

Laufer 4]. (Two resolutions n: M -» V and n': M' -> V are topologically

equivalent if their exceptional sets are homeomorphic by a homeomorphism

preserving the self-intersection numbers. A singularity V is taut if any other

singularity with a good resolution topologically equivalent to a good

resolution of V is then isomorphic to V.)

The classification of rational double points has been generalized in
several ways: to rational triple points [Artin, p. 135], to elliptic singularities

[Wagreich 1], and to minimally elliptic singularities [Laufer 5], The Dynkin
diagrams Bn, C„, F4 and G2 occur when resolving singularities over non-

algebraically closed fields [Lipman 1]. There is also a relation with simple

complex Lie groups [Brieskorn 3],

4. Absolutely isolated double points

There are at least three methods of resolving the singularity of the germ
of a normal two-dimensional complex space V. The first method is one of
local uniformization; this is originally due to Jung, and is described in
detail in [Laufer 1], The second method, due to Zariski, is to alternately
blow up points and normalize. The third method (which generalizes to
higher dimensions), is to blow up points and non-singular curves.

The singularity of V is absolutely isolated if it may be resolved by blowing

up points alone, that is, it is not necessary to normalize or blow up curves.
For example, the singularity of the zero locus of/ (x, y, z) xk + yk + zk

is absolutely isolated, since it may be resolved by blowing up the origin once.
The singularity of V is a double point if its local ring is of multiplicity

two. If V is/ -1 (0), this is equivalent to the lowest non-zero homogeneous
term in the power series expansion of/being quadratic.

Characterization A4. The singularity of /_1(0) is an absolutely
isolated double point.

The equivalence of Characterizations Al and A4 was proved directly
in [Kirby]. Later, it was shown [Tjurina 2; Lipman 1] that all rational
singularities are absolutely isolated (thus showing Characterization A2
implies A4), and in [Brieskorn 1, Satz 1] that A4 implies A3.
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