Ann. Funct. Anal. 7 (2016), no. 1, 24–32
http://dx.doi.org/10.1215/20088752-3163391
ISSN: 2008-8752 (electronic)
http://projecteuclid.org/afa

ON A NOTION OF CLOSENESS OF GROUPS
CHI-WAI LEUNG,1 CHI-KEUNG NG,2* and NGAI-CHING WONG3
Dedicated to Professor Anthony To-Ming Lau
Communicated by K. F. Taylor
Abstract. Enlightened by the notion of perturbation of C ∗ -algebras, we introduce, and study briefly in this article, a notion of closeness of groups. We
show that if two groups are “close enough” to each other, and one of them
has the property that the orders of its elements have a uniform finite upper
bound, then these two groups are isomorphic (but in general they are not). We
also study groups that are close to abelian groups, as well as an equivalence
relation induced by closeness.

1. Introduction
In 1972, Kadison and Kastler introduced in [2] the notion of “perturbation of
C ∗ -algebras,” and they asked what kinds of properties will be preserved if A is
close enough to B in this sense. Many people followed this question and produced
interesting results in C ∗ -algebras (see [1] and the references therein).
Using this idea, one can define a notion of closeness among (discrete) groups.
We will give a brief study of this notion in this article. More precisely, we say
that a group G is δ-contained in another group H if there are injective unitary
representations of them on the same Hilbert space such that the image of G is
contained in the image of H up to a distance of δ.
We obtained several results in this direction. In particular, let H be a
“k-bounded” group for some k ≥ 2 (i.e., the orders of all elements in H are
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