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

Band: 32 (1986)

Heft: 1-2: L'ENSEIGNEMENT MATHEMATIQUE

Artikel: TREES, TAIL WAGGING AND GROUP PRESENTATIONS
Autor: Armstrong, M. A.

Kapitel: 2. Lifting edges

DOI: https://doi.org/10.5169/seals-55090

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: 21.02.2026

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


https://doi.org/10.5169/seals-55090
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

262 M. A. ARMSTRONG

quotient graph X/G. When G acts on X we shall often say that G is a
group of automorphisms of X.

We adopt the usual notation whereby G, denotes the stabilizer of a
vertex x. If g e G happens to fix x we write g, for the element g thought
of as a member of G,. Of course G, denotes the stabilizer of the edge e.
If x is a vertex of e then G, is a subgroup of G,.

Suppose G acts on a tree X. If g € G fixes the vertices u, v then it must
fix the whole geodesic uv, since otherwise the image of wv under g would
be a second geodesic from u to v.

2. LIFTING EDGES

Let G be a group of automorphisms of a tree X. Choose a maximal
tree M in X/G and lift it [4, Proposition 1.14] to a subtree T of X.
The vertices of T form a set of representatives for the action of G on
the vertices of X. For each pair of edges f, f from X/G — M select
one, say f, and lift it to an edge e of X which has its initial vertex x
in T. Exactly one vertex z of T lies in the same orbit as #(e) and we
choose an element y, from G that maps z onto #(e). We can now lift f
to (y,)~'e This has its initial vertex z in T and y; = (y,)~' sends the
vertex x of T to its terminal vertex (Figure 1). Finally we extend the
correspondence f — 7y, over the edges of M by setting v, = 1 (the identity
‘element of G) whenever f € M.

The Bass-Serre theorem [4, Theorem 1.13] gives the following presenta-
tion for G.

(@) Generators. The elements of all the G, where w is a vertex of T
and the v, where f is an edge of X/G.

(b) Relations. The internal relations of each stabilizer G,, together with
v; = 11if f is an edge of M,
Y7 = (v;)~ " and
Y7 9xYs = (Y79 Ys). where e is the chosen lift of f and geG,. &

(If f is an edge of M then z = t(¢) and the final relation reduces to
dx = g, whenever g€ G,). . S




	2. Lifting edges

