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(T13.1) Permutations

(i) Let n > 1. Show that the set of even permutations,
A, ={0 €S, :0even} CS,,

forms a group with composition. It is called the alternating group (this is Exercise
4.1.1 on page 120 of the notes).
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Determine pictorially the number v(o) (see page 109 of the notes) and represent o
as a composition of nnts. (Hint: Use the proof of Proposition 4.1.6.)

(ii) Let o be the permutation

(T13.2) Determinants

Show that for any A € FG3):

ailz aig Aas
’A| = | Q21 Q22 Q23
azyp asz as3

= all(a22a33 - a32a23) - @21((112@33 - G32G13) + Cl31(a12623 - a22a13)

(this is Exercise 4.1.2 on page 123 of the notes).
(T13.3) Determinants

One can give an alternative proof of Proposition 4.1.16 in the notes, in case |A| # 0. Show
that for any such A, the function

[AB|

f:F» L F B
A

satisfies conditions (D1-3) for a determinant function (see page 118 of the notes).
Hence it must be the determinant function with value |B| on B.
(This is Exercise 4.1.4 on page 126 of the notes.)



