
Zeitschrift: L'Enseignement Mathématique

Herausgeber: Commission Internationale de l'Enseignement Mathématique

Band: 48 (2002)

Heft: 3-4: L'ENSEIGNEMENT MATHÉMATIQUE

Artikel: PROJECTIVE MODULES OVER SOME PRÜFER RINGS

Autor: Feng, L. G. / Lam, T. Y.

Bibliographie

DOI: https://doi.org/10.5169/seals-66080

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: 06.08.2025

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

https://doi.org/10.5169/seals-66080
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


356 L. G. FENG AND T. Y. LAM

where, for each i' G A', P{i') := ©nGN P(n,v)- By Lemma 11, each P(i') is

free, so by (13), P is also free. This proves the first part of the theorem.

For the second part, let P be any non countably generated projective
R-module. By Kaplansky's theorem in [Ka3], we can express P in the form

®/A (for some indexing set A), where the Pi's are nonzero countably
generated projective A-modules. Since P itself is not countably generated, A
must be an infinite set. Thus, the first part of the theorem applies, showing
that P is free.

It seems plausible that, under the assumptions on R in Theorem 12, any
countably but not finitely generated projective A-module P is also free. This
would follow from Lemma 11 if we can decompose P as in that Lemma.

However, we are not able to prove the existence of such a decomposition.

We close by recalling that most results in this note required the small

0-divisor assumption on R. The study of projective modules over general
Prüfer rings (without the small 0-divisor assumption) awaits further effort.

REFERENCES

[AP] Anderson, D.D. and J. Pascual. Regular ideals in commutative rings,
sublattices of regular ideals, and Prüfer rings. J. Algebra 111 (1987),
404-426.

[Ba] BASS, H. Projective modules over free groups are free. J. Algebra 1 (1964),
367-373.

[BK] Brewer, J. and L. Klingler. Pole assignability and the invariant factor
theorem in Prüfer domains and Dedekind domains. J. Algebra 111

(1987), 536-545.

[CE] Cartan, H. and S. Eilenberg. Homological Algebra. Princeton Univ. Press,
1956.

[FHP] FONTANA, M., J. A. HUCKABA and I. J. PAPICK. Prüfer Domains. Monographs
in Pure and Applied Math., Vol. 203. Marcel Dekker, New York-Basel-
Hong Kong, 1997.

[FS] FUCHS, L. and L. SALCE. Modules over Non-Noetherian Domains. Math.
Surveys and Monographs, Vol. 84. Amer. Math. Soc., Providence (R.I.),
2001.

[GH] Gilmer, R. and W. Heinzer. On the number of generators of an invertible
ideal. J. Algebra 14 (1970), 139-151.

[Gr] GRIFFIN, M. Prüfer rings with zero divisors. J. reine angew. Math. 239-240
(1970), 55-67.

[HL] Heitmann, R.C. and L.S. Levy. and 2 generator ideals in Prüfer
domains. Rocky Mountain J. Math. 5 (1975), 361-373.



PROJECTIVE MODULES OVER SOME. PRÜFER RINGS 357

[Kai] KAPLANSKY, I. Elementary divisors and modules. Trans. Amer. Math. Soc.

66 (1949), 464-491.

[Ka2] Modules over Dedekind rings and valuation rings. Trans. Amer. Math.
Soc. 72 (1952), 327-340.

[Ka3] Projective modules. Ann. of Math. (2) 68 (1958), 372-377.

[Ka4] Commutative Rings. Revised edition. Univ. of Chicago Press, Chicago
and London, 1974.

[Lai] Lam, T.Y. A First Course in Noncommutative Rings. Second edition,
Graduate Texts in Math., Vol. 131. Springer-Verlag, Berlin-Heidelberg-
New York, 2001.

[La2] Lectures on Modules and Rings. Graduate Texts in Math., Vol.189.
Springer-Verlag, Berlin-Heidelberg-New York, 1998.

[LM] Larsen, M. D. and P.J. McCarthy. Multiplicative Theory of Ideals. Mono¬
graphs in Pure and Applied Math., Vol. 43. Academic Press, New York,
1971.

[Sch] SCHÜLTING, H.-W. Über die Erzeugendenanzahl invertierbarer Ideale in
Prüferringen. Comm. Algebra 7 (1979), 1331-1349.

(Reçu le 18 avril 2002)

L. G. Leng

National University of Defense Technology
Changsha 410073
PR. China
e-mail: flg@math.berkeley.edu

T. Y. Lam

University of California
Berkeley, CA 94720
U.S.A.
e-mail : lam @ math.berkeley.edu




	...

