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Exercise 1. Compute the sign of each permutation in Exercise 8.3.1.

Exercise 2. For iy,is,...,4, € {1,2,...,n}, use induction on r > 2 to prove that

(7:1 ig R ZT) == (Zl ZT)(’Ll ir—l) ce (21 Zg)(’tl Zg)

Exercise 3. Since every permutation in 5, can be written as a product of transpositions,
it follows that .5, is generated by the set of all transpositions:

Su={((ij)|1<i<j<n)

There are (;) = % transpositions total. It turns out this is roughly n/2 times more than
we need.

a. Show that S, is generated by the n — 1 transpositions (12),(13),(14),...,(1n). [Sug-
gestion. If i # j, conjugate (17) by (14).]

b. Show that S, is generated by the n — 1 transpositions (12),(23),(34),...,(n — 1 n).
[Suggestion. Starting with j = 2, conjugate (j — 1 7) by (1 j —1).]

Exercise 4. Show that S, = ((12),(123 --- n)). [Suggestion. Let ¢ = (123 --- n) and
7 = (12). Let 7y = 7 and recursively define 7., = 07,0~ for k > 1. Apply exercises 9.1.3
and part b above.]



