(4) Let n be a positive integer. The set S, of permutations of {1, 2, ..., n} together with
operations of product, inverse and identity given by multiplication of permutations,
inversion of permutations and the identity permutation respectively is o set, In fact, S,
is the group of permutations of degree n.

Example (n = 4) Consider the permutations ( 11 f ; : ) ( :. f ; : )
1 2 3 4 1 2 3 4
W‘“"“(-: 1 2 :i)(z 143

T 3 1 ) i Hhien the second one ( ,JI? T _: :1!. )

to b the result of applying the first permuta-

1= 43 2112 d= 21, 4= 34,

we have that

Note nlso
1 2 3 4 1 234y (1234 4123 (12314
4 1 2 3 2143) V4123 3 214) 3 214)

We define the identity permutation to be ( i i : l )

We define the inverse of a permutation to be the permutation obtained by swapping
the rows of that permutation, ie.

12:{4“‘4123’12.:4
4123 123 4 2341)
12:;4"12143_12&4
21 4 3 123 4 2143)

Definition 1.5. A group (7 is said to be finite if it has only finitely many elements, In this
case, the order o ((7) of 7 is defined to be the number of elements in G, Otherwise, G is said
to be infinite,

Examples 1.6. (1) For each positive integer n, the groups C, and S, introduced in Ex-
ample 1.4 are finite, The orders of these groups are given by

o(C,)=n, of5,)=nl
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