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Abstract

Let H and K be subgroups of a finite group G. The subgroups H and K are said to be permutable if
HK = KH, in other words, HK is a subgroup of G. We study different aspects about the structure of finite
groups by introducing some new ideas involving permutability combined with other notions from group
theory. Namely, we present the concept of complete Hall §-sets and Z-permutability as well as the concept
of SSH-subgroups.

Let G be a group. In the concept of complete Hall &-set and Z-permutability, we define Z to be a set that
is associated with the group G and & to be some suitable class of groups. More precisely, all the members
of the set Z are Hall subgroups of G which are contained in § with the additional property that for each
prime p € m(G), p divides the order of only one member of Z. We will say that a subgroup H of G is Z-
permutable in G if H permutes with every member of Z.

Let H be a subgroup of a group G. We say that H is s-permutable in G if H permutes with every Sylow
subgroup of G. Also, we say that H is an H-subgroup in G if HY N N;(H) < H, for all g € G. The notion of
S SH-subgroups provides a connection between the concepts of s-permutability and H-subgroups.

We will examine the structure of a finite group G under the assumption that some subgroups of prime
index of particular subgroups of G are Z-permutable in G. In addition, we will examine the factor group
H/H; when H is a subnormal Z-permutable subgroup of G. These investigations will be done by
considering complete Hall &-sets for various classes of groups. On the other hand, we will use the concept
of SSH-subgroups to analyze the structure of G under the assumption that certain subgroups of prime
power orders of G are SSH-subgroups in G.



