CHAPTER 2
PRELIMINARIES

_ | - The aims of this chapter is to give some deﬁnitions notations and dealing
| w1th some preliminaries and give some useful results that will be used taroughout

this thesis.

2.1 Elementary Properties

.7 ~Let Z be the set of all integers.
Definition 2.1.1 Let Y be a nonempty subset of Z. An element d € Z* is a least
common multiple of Y (abbreviated by lcm(Y’)) provided:
(1) ald for all a € Y;
(2) alcforalla €Y = dlc.

~ Definition 2.1.2 Let ¥ be a nonempty subset of Z and Y # {0}. An element
d € Z' is a greatest common divisor of Y (abbreviated by ged(Y)) provided: -
(1) dlaforalla € Y; |
(2) claforalla €Y = cld.

Remark 2.1.3 Let A, B be nonempty subsets of Z. If A C B then lem(A) divides
lem(B). :

Proof. Assume that A C B. Let lem(A) = z and lemn(B) = y for some z,y € Z.
" Leta€ AC B. Thena € B, 56a|yforallaeAsincelém(B) = y. Thus y is
a common multiple of A. Since lcm(A) = #, z|y. That is lem(A) divides lem(B). O

2.2 Semigroilps of Transformations

- Let X be a set, we denote the set of all total transformations of X by T'(X)
_ and it is casy to see that this is a semigroup under composition of mappmgs if

a,fB € T'(X) then cu0ﬁ € T(X) is defined by
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z(aof) = (za)8, z€X.

_ Before we study the main iesult, let us fix some notations which will be useful

when working with permutations.

Definition 2.2.1 Let X be a nonempty set. A permutation o of X is a one-to-one

: ftinctic_m from X onto X.

Definition 2.2.2 The group of all permutations of X under composition of map-
pings is called the symmetric group on X and is denoted by Syx.

In this thesis, our study of permutation groups will focus on permutation
groups on finite sets, i.e., X is a finite set. If |X| = n say that X = {a1,az, ..., 0.},
Sx is denoted by S,. A permutation ¢ € S, can be exhibited in the form

ay Qg ... Qn
*
Q0 QT ... QpT

- consisting of two rows of elements in X; the top row has elements a4, a, ..., Gn
usually (but not necessarily) in their natural order, and the bottom row has a;o

below a; for each 7 =1, 2, ..., n.



