
Zeitschrift: L'Enseignement Mathématique

Herausgeber: Commission Internationale de l'Enseignement Mathématique

Band: 14 (1968)

Heft: 1: L'ENSEIGNEMENT MATHÉMATIQUE

Artikel: COMPACT ANALYTICAL VARIETIES

Autor: Narasimhan, Raghavan

Kapitel: 5. Meromorphic forms

DOI: https://doi.org/10.5169/seals-42344

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: 02.11.2025

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

https://doi.org/10.5169/seals-42344
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


— 85 —

on A. Since fe H" (P", F'"), this gives the desired homogeneous poly-

nomial.
To prove the theorem, it now suffices to consider all homogeneous

polynomials which vanish on A without being identically zero and apply
the Hilbert basis theorem.

5. Meromorphic forms

Let X be a complex manifold. A holomorphic differential form is a form
which in local coordinates can be written as a finite sum

co latl iJidzil a a dzik (5.1)

with holomorphic coefficients aiy.. ik.

A form is called meromorphic if it has locally the form (5.1) with
coefficients that are meromorphic functions. Every meromorphic function
can be written locally as /co where / is a meromorphic function and co

a holomorphic form. The exterior differentiation d, satisfying d2 0,

extends naturally to meromorphic forms.
Let D be a divisor of X and let Qp (k, D) Qp (X, k, D) be the sheaf

of germs of meromorphic /»-forms on X with poles only on D and of order

< k, and let Qp Qp (X) be the sheaf of germs of holomorphic /»-forms
on X.

Lemma 5.1. There is a natural isomorphism

Qp (fe, D) ~ Qp®F_k

Proof. A germ in Qp (fc, D) at a e X is represented by a form /co,
where / is a meromorphic function in a neighbourhood U of a, with poles
only on D and of order < k, and co is a holomorphic form on U. Now tof
corresponds biuniquely a section s e T (U, Fk) (see Sect. 4), which gives a

germ sa e Fk. Also co defines a germ œa e Qp.

The desired mapping Qp (K, D) -» Qp <g) fk is now uniquely defined by

/co -> cofl (x) Sa

To see that it is an isomorphism, it is sufficient to observe that the inverse
mapping of Qp ® Fk into Qp (k, D) is induced by the bilinear mapping
Qp © Fk -> Qp (k, D), which is given by

(ro«> sa) (fco)a, (a eX)
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where / is the meromorphic function determined by sa by the procedure
described just before Th. 4.1.

Now let X be a compact submanifold of P" and consider hyperplanes
Hc in Pn, given in homogeneous coordinates z0, zn by equations

n

E Cj Zj 0 where c (c0,... c„) # 0.
0

Theorem 5.2. There is an open dense set Q in C"+1 suchthat if
c — (c0, cn) e £2, the hyperplane section Dc Hc n X is a non-singular
analytic subset of X.

The proof is omitted here.

Let D H n X be a non-singular hyperplane section of I. To D is

then associated a positive line bundle F on X (see Sect. 4). By Kodaira's
vanishing theorem there is a k0 such that

Hq CX, Qp® Fk) 0 (V4 > 1, ^ feo) •

Using the isomorphism in Lemma 5.1, we have therefore proved.

Lemma 5.3. If D is a non-singular hyperplane section of a compact
submanifold X of Pn, then there exists k0 such that

Hq (X, QP (fc, D)) 0 (y« > 1, S feo) •

6. The Atiyah-Hodge theorem

We first recall two well-known theorems.

Let X be a paracompact Cœ manifold and let êv be the sheaf of germs
of C00 />-forms on X (p=0, 1,

Then the sequence

o _> c S0 \ S1 ^ S2 X (6.1)

is exact (Poincaré's lemma), and

H*(X, O 0 (y« > 1, S 0), (6.2)

because the are fine sheaves, i.e. they have partitions of unity. From
(6.1) we get the sequence

o r(x,«f°) -> rix.i1) ->...,
which need not be exact. Put
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