
Math 6200: Abstract Algebra 2 Practice Quiz 6 Name: Prince - KEY

1. Let σ be the permutation 548293671.

(a) Write σ as a product of disjoint cycles.

(159)(24)(3876).

(b) What is the order of σ? Explain.

12.
The order of a k-cycle is k, so the order of any permutation is the least common multiple of the
lengths of its cycles. In this case, the order is gcd(2, 3, 4) = 12.

(c) Compute σ5.

(195)(24)(3876).
We can compute the fifth power of each cycle separately: (159)5 = (159)2 = (195), (24)5 = (24)1 =
(24), and (3876)5 = (3876)1 = (3876). Multiplying the fifth powers of each factor gives σ5.

(d) Write σ as a product of transpositions.

(19)(15)(24)(36)(37)(38).
We write each factor cycle as a product of transpositions and then multiply the results: (159) =
(19)(15), (24) = (24), and (3876) = (36)(37)(38).

(e) Is σ ∈ A9? Explain.

Yes.
It is an even permutation since it can be written as a product of 6 transpositions.

2. Find the maximum order of an element in:

(a) S5

6.
A permutation in S5 is either a 5-cycle (order 5), a 4-cycle (order 4), a 3-cycle (order 3), a 3-cycle
and a transposition (order 6), a transposition (order 2), or two disjoint transpositions (order 2).
Of these, the 3-cycle with a transposition has the largest order.

(b) A5

5.
A permutation in S5 is either a 5-cycle (order 5), a 3-cycle (order 3), or two disjoint transpositions
(order 2). Of these, the 5-cycle has the largest order.
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3. Let n ≥ 3. Prove that no subgroup of Sn of order 2 is normal.

A subgroup of Sn or order 2 consists of the identity and a transposition. Let σ = (cd) be a
transposition in Sn. Let H = {e, σ}. If a be a symbol not equal to c or d, then

(ac)H = {(ac), (cda)} 6= {(ac)(adc)} = H(ac),

so H is not normal.
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