Chapter 5

The Symmetric Group 5,

Definition 5.1. Let n be a positive integer. An invertible mapping & : {1,2, ... n} —
{1, 2,..., n} (such a mapping is invertible if, and only if, it is injective) is called a permu-
tation of degree n,

Remark 5.2. We may define a mapping & : {1, 2, ..., n} — {1, 2, ..., n} by listing its

effect on each element of the set {1, 2, ... n} in the form of an array
1 2 ... m
le 20 ... no J'
where for each i € {1, 2, ..., n}, ic denotes the action of & on i. Note that

the elements in the bottom row are a
rearrangement of those in the top row.
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Example 5.3 (n = 5). Consider the mapping o : {1, 2, 3, 4, 5} — {1, 2, 3, 4, 5} given by

2
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( _'i 2} : : B ) This mapping is clearly invertible and is thus a permutation of degree
b, Furthermore,

l— 4, 23, 3= 5, 41, 5= 2
Hence the inverse of the permutation & is given by the inverse mapping:
10— 4, 2 b, 3= 2 41, 5 3,

and thus is given by

123458\ (12345
43512 "\N45213)



