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logical group and H is a closed subgroup of G.
In this paper, we will define the notion of rela-
tive commutativity degree for the subgroup H,
which will be a generalization of the concept
of relative commutativity degree in the case of
finite groups. Then we will prove some proper-
ties of relative commutativity degree, that hold
for finite groups, for these groups. In particu-
lar, we will derive an upper bound for the rela-
tive commutativity degree and state and prove a
structural theorem for groups that have this up-
per bound. Additionally, we will provide some
examples of compact infinite groups for which
the mentioned bounds hold.
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Extended Abstract

Introduction

Let G be a locally compact topological group, then by [6], there exists a Haar measure 1 on the Borel
o-algebra. Suppose that H is a closed subgroup with non-zero measure, i.e., u(H) # 0. Define the

measure p g7 on Borel subsets by
uwDNH)
pr (D) = ————=
n(H)

In this paper, we define the relative commutativity degree of subgroup H as follows:

Pr(H, G) = jus % p(C) = /G el () (o)

where C' = {(z,y) € G x G | xy = yx} and p is the normalized Haar measure on G. We will show that
1 / 1
—— | p(C yd,uy—/uC’Ga: du(z).

Using the above result, we will prove that

Pr(H,G) =

Pr(G) < Pr(H,G) < Pr(H),

and if H is a non-normal subgroup, then both of the above inequalities are strict. Also we will state some
necessary and sufficient conditions such that the equality holds in the above inequalities.
In Section 4, we will find upper bounds for the relative commutativity degree of a subgroup. In fact,

it will be shown that
u(H) + u(Z 0 H)

2u(H)
We will show that Pr(H, G) < 2 and if H is non-abelian, then Pr(H, G) <
examples of groups for which these upper bounds occur.

Pr(H,G) <

g and we will provide some
Finally, we state a theorem about the groups that reach these upper bounds, in particular, we will show

that if Pr(H, G) = 2, then
H

Z(G)nH
and if Pr(H, G) = £ and H is non-abelian, then
H
Z(G)NH

~ 7,

> 7o X L.

Conclusion

In this article, we defined the notion of relative permutation degree for a subgroup in a compact topologi-
cal group and examined some properties of this concept for these groups. We observed that the properties
that hold for finite groups also hold for compact topological groups. In fact, since finite groups have the
discrete topology, the definition in the finite case can be considered as a special case of the above defi-
nition for compact topological groups, and the results obtained for finite groups can be seen as a special

case of the results obtained for compact groups.
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