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Al ; f 1‘ ,1; f; ) is defined to be the mapping resulting from perforning the first map-

ping then the second one:
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I'he identity permutation is taken to be the identity mapping ( 1 2 3 4

Y

)

Proposition 5.4. Lei n be a positive integer. The permutations of degree n form a group
S, of arder nl,

=]

Proof The closure axiom is satisfied sinee the composition
o 1 {1,2,....n}—{1,2 ..., n}

of two permutations &, & € S, (i.e. invertible mappings from {1, 2, ..., n}to {1, 2, ..., n})
is indeed a permutation.

The associativity axiom is satisfied because the composition of mappings is associative,
" . , G . ' 1 2 3 n
The identity axiom is satisfied by the permutation ( 1 2 3 - af degree n.
For a permuitation o, M 5 [ degree n it oL is
or a pe atio o 22 3¢ . nog ) COREEET, 1 2 3 v n
a permutation of degree n which satisfies the inverse axiom,
Henee S, is a group. By Example 1.6, it las n! elements. |

Given any permutation o of degree nogiven by

1. @ en B
la 20 ... ne J'
we may look at the effect of repeatedly applying the permutation to any particular @ €

(1,2, ..., )

i i = io? - fet -

Since the set {1, 2, ..., n} is finite, there must come a point when 1 is mapped back to itself.
So there must exist k € N with fe* = i,
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