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AN ASYMPTOTIC FREIHEITSSATZ
FOR FINITELY GENERATED GROUPS

by Pierre-Alain CHERIX *) and Gilles SCHAEFFER

ABSTRACT. Given two fixed integers kK > 2 and [ > 3, let T’ = (X |R) be
a presentation of the group. I' with k& = #X generators and [/ = #R relations. We
show that the following property of presentations of groups is generic in the sense
of Gromov: for any y € X, the subgroup of I' generated by X — {y} is free of
rank k — 1. This gives some generic estimates for the spectral radius of the adjacency
operator in the Cayley graph of I" relative to the generating system S = XUX ',

1. INTRODUCTION

The existence of free subgroups in some finitely generated group I gives
some information about the structure of I'. For example, it implies that T’
is non-amenable, and in particular that I" has exponential growth. There are
several results which ensure that various groups do have non-abelian free
subgroups. For example :

THEOREM (Tits’s alternative [15]). Let I' be a finitely generated linear

group. Then either U is almost solvable or T' contains a free subgroup on
two generators.
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