and
Jo(za, 22, oy 2) = (=1 f(21, 22, ..oy 20) = =f (20, 72, ..., 7).
It follows that

(@ T2, ey ) = fo (21, T2, ey 20) = =f (21, 22, .., 20)

= flz, T9,..., Ta) =0,
a contradiction. Hence
fﬂ {Il'l Es TR Ih}l . {'_llkf(r'lz TPy aany In} . {-'1]0;{1'1. Ly iaay 'r'l'l]'|

piving that
fos (21, T2, ..., 20) = (=)™ f (22, 22, ..., 24).

Furthermore,

fm& {Ii! LRy iauy In} - [,lrgja {I]! LRy aaay I“l_i
= (=1)° fa (21, 23, ..., 2a)

(=1)"(=1)" f(x1, T2, ..., Ta).

Henes

(-I}I’#!{Il: Ly 10ay Ih} o f-ﬂ'ﬂ'{II~ L TR T"n} o [-]}l‘{-l]af{rlg Lgy auay Ip]
= (-1)"=(-1)°(-1)".

O

Corollary 5.26. For any positive integer n > 2, the subset A, of the group S, of per-

mutations af degree n which consists of the even such permutations is a subgroup of S, of
order
o0(S,) n!

2 2
Proof Pick a positive integer n > 2. The identity permutation of order n can be expressed
ns a product of zero transpositions. Hence it is even and thus belongs to A,,.

By Proposition 3.4, we now only need to show that A,, satisfies the closure axiom. Indeed,
suppose that o, @ € A,. Suppose that o and & are expressed as products of k and &
transpositions respectively. Then & and & are even,

It follows that of can expressed as o product of k + K transpositions. Clearly, k + K is
even, Hence o is even.

So A, satisfies the closure axiom.

It remains to show that there are % even permutations and % odd permutations in S,,.
To do this, we find a bijection from the subgroup A, of even permutations to the set of odd
permutations of degree n.

0(Aq) =
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