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

Band: 36 (1990)

Heft: 1-2: L'ENSEIGNEMENT MATHEMATIQUE

Artikel: EXTERIOR ALGEBRAS AND THE QUADRATIC RECIPROCITY LAW
Autor: Rousseau, G.

Kurzfassung

DOI: https://doi.org/10.5169/seals-57910

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: 16.10.2025

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


https://doi.org/10.5169/seals-57910
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

L’Enseignement Mathématique, . 36 (1990), p. 303-308

EXTERIOR ALGEBRAS
AND THE QUADRATIC RECIPROCITY LAW

by G. ROUSSEAU

ABSTRACT. As is known, the theory of exterior algebras can be used to
derive the properties of determinants and of the signature of permutations
(cf. Chevalley, ‘‘Fundamental Concepts of Algebra’, N.Y., 1956). We show
that the properties of the Jacobi symbol, including reciprocity, can also be
derived easily from this source.

In this note we consider the connection between a certain identity for
exterior algebras and the quadratic reciprocity law.
It is easily shown that if M is a module then, in the exterior algebra of M,
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for all @, ;€ M. However it is also easily shown that this identity is
equivalent, in case m and n are odd and relatively prime, to the reciprocity
law for the Jacobi symbol
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This provides a very simple and transparent treatment of quadratic
reciprocity. Apart from the formulation in terms of exterior algebras, which
though convenient is not essential, this approach is substantially that of
Zolotarev (cf. [9], [1], [7]). It is curious that it is so little known considering
the attention given in the literature to Zolotarev’s Theorem (which appears in
[9] as a preliminary to the proof of the reciprocity law).

After definitions and preliminaries in 1, we prove (1), and the equivalence
of (1) and (2), in 2. Other formulas such as the two supplementary laws and
the second multiplicativity formula are considered briefly in 3, together with
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