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1. Introduction

In the past few decades the groups acting on trees have found many applications, espe-
cially in group theory, harmonic analysis, geometry, dynamics and representation theory.
For instance, in group theory the groups acting on trees provide constructions of groups
with specific properties. These constructions usually employ the group of automorphisms
of an infinite homogeneous rooted tree.

Let (T,vg) denote the rooted tree with root vg. The set V(T') of all vertices of T is
partitioned into subsets of vertices lying at the same distance to the root vg. The set L;
of vertices on distance ¢ to the root is called the i-th level of the tree. The tree is called
spherically homogeneous, if for every i there exists a number k; such that for every vertex
v € L; the number of elements of L;; which are adjacent to v is equal to k;. In this
case the vector k,, = (k1,ks,...,k,_1) is called the spherical index of T, and the tree is
denoted by (T3, ,vo). If kn = (k, k, ..., k), then (T3 ,vo) is called k-adic and denoted by
(Tk,na ’Uo). _

The infinite homogeneous rooted tree (T3, vp) with root vy and spherical index k =
(k1,ka,...) is the direct limit

(TE7 UO) = lll} ((Tk 7”0) @n) ,
n
of finite homogeneous rooted trees (7% ,vo) with root wvg, spherical index kn =
(k1, k2, ... kn—1) and embeddings ¢, : (T ,v0) — (Tznﬂ,vo) shown in Fig. la.

The group Aut (Tj,vo) of automorphisms of an infinite k-adic (k > 2) rooted tree
(Tk,vo) is an object of particular interest and has been widely investigated. For instance,
it contains subgroups which are just infinite groups, groups of intermediate growth or
Burnside type groups. A lot of interesting results have been obtained in this direction by
L. Bartholdi, R. Grigorchuk, S. Sidki, V. Nekrashevych and others (see e.g. [2,18]). More-
over, certain groups acting on infinite rooted trees initialized the studies of self-similar
group actions on spaces [3,15]. Another interesting result concerns the distribution of
orders of random elements and their Hausdorff dimension of automorphism groups of
the infinite homogeneous rooted tree [1].

The group Aut (T, vg) is profinite and hence the Sylow theorems are valid: for every
prime p there exists a Sylow p-subgroup of Aut (T, vp) (in a topological sense) and
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(a) Embedding ¢, (b) Embedding ¢y,

Fig. 1. Embeddings of homogeneous rooted trees.
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