
Zeitschrift: L'Enseignement Mathématique

Herausgeber: Commission Internationale de l'Enseignement Mathématique

Band: 43 (1997)

Heft: 3-4: L'ENSEIGNEMENT MATHÉMATIQUE

Artikel: AN ALGORITHM FOR CELLULAR MAPS OF CLOSED SURFACES

Autor: DICKS, Warren / Glover, H. H.

Kurzfassung

DOI: https://doi.org/10.5169/seals-63277

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: 16.07.2025

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

https://doi.org/10.5169/seals-63277
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


UEnseignement Mathématique, t. 43 (1997), p. 207-252

ETH-ZÜR1CH

\ g, Jan. 1998

BIBLIOTHEK
AN ALGORITHM FOR CELLULAR MAPS OF CLOSED SURFACES

by Warren Dicks and H. H. Glover

Abstract. The purpose of this article is to use diagrammatic methods to give
proofs, accessible to algebraists, of some important topological results of H. Kneser,
A.L. Edmonds, and R. Skora; we then describe some consequences for homomorphisms
between surface groups. Cellular maps between two-dimensional CW-complexes can
be represented by diagrams which, in turn, can be interpreted algebraically in terms
of fundamental groupoids. For diagrams representing cellular maps between closed
surfaces, we show how to apply certain homotopy equivalences algorithmically to
obtain a normal-form map, which is a branched covering, or a pinching followed by a

covering, or a map which collapses a graph of punctured spheres to a graph immersed
in the one-skeleton of the target surface. We then indicate how the algorithm can
be expressed entirely in terms of formal manipulations with presentations of surface
groupoids, yielding algebraic proofs of results about homomorphisms between surface

groups.

1. Introduction

We begin by recalling some basic concepts.

1.1. Definitions. Let ß be a map between closed surfaces (without
boundary).

Then ß is a branched covering if deleting finitely many points from the
source and from the target yields a covering.

We say that ß is a (possibly trivial) pinching if it is obtained by collapsing,
to a point, a compact subsurface with a single boundary component.

The (geometric) degree of ß, denoted Giß), is the least non-negative integer
d such that there is a map ß' homotopic to ß, such that the inverse image
under ß' of some 2-disk consists of d 2-discs, each mapped homeomorphically
by ß' to the chosen disk.
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