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Exercise 1

σ = (123456)

=

(
1 2 3 4 5 6
2 3 4 5 6 1

)

σ2 = σσ

=

(
1 2 3 4 5 6
2 3 4 5 6 1

)(
1 2 3 4 5 6
2 3 4 5 6 1

)
=

(
1 2 3 4 5 6
3 4 5 6 1 2

)
σ2 = (135)(246)

σ3 = σσ2

=

(
1 2 3 4 5 6
2 3 4 5 6 1

)(
1 2 3 4 5 6
3 4 5 6 1 2

)
=

(
1 2 3 4 5 6
4 5 6 1 2 3

)
σ3 = (14)(25)(36)
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Exercise 2

τ−1(τ(iq)) = iq, 1 ≤ q ≤ n
=⇒ στ−1(τ(iq)) = σ(iq)

=

 iq+1 1 ≤ q < j
i1 q = j
iq j < q ≤ n

=⇒ τστ−1(τ(iq)) =

 τ(iq+1) 1 ≤ q < j
τ(i1) q = j
τ(iq) j < q ≤ n

τστ−1 cycles through τ(i1), τ(i2), . . . , τ(ij) and fixes τ(ij+1), τ(ij+2), . . . , τ(in)

=⇒ τστ−1 = (τ(i1) . . . τ(ij))(τ(ij+1)) . . . (τ(in))

= (τ(i1) . . . τ(ij))
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Exercise 3

Cycle Decompositions Permutations

(1)(2)(3)(4)

(
1 2 3 4
1 2 3 4

)
(1)(2)(34)

(
1 2 3 4
1 2 4 3

)
(1)(3)(24)

(
1 2 3 4
1 4 3 2

)
(1)(4)(23)

(
1 2 3 4
1 3 2 4

)
(2)(3)(14)

(
1 2 3 4
4 2 3 1

)
(2)(4)(13)

(
1 2 3 4
3 2 1 4

)
(3)(4)(12)

(
1 2 3 4
2 1 3 4

)
(1)(234)

(
1 2 3 4
1 3 4 2

)
(1)(243)

(
1 2 3 4
1 4 2 3

)
(2)(134)

(
1 2 3 4
3 2 4 1

)
(2)(143)

(
1 2 3 4
4 2 1 3

)
(3)(124)

(
1 2 3 4
2 4 3 1

)
(3)(142)

(
1 2 3 4
4 1 3 2

)
(4)(123)

(
1 2 3 4
2 3 1 4

)
(4)(132)

(
1 2 3 4
3 1 2 4

)
(12)(34)

(
1 2 3 4
2 1 4 3

)
(13)(24)

(
1 2 3 4
3 4 1 2

)
(14)(23)

(
1 2 3 4
4 3 2 1

)
(1234)

(
1 2 3 4
2 3 4 1

)
(1243)

(
1 2 3 4
2 4 1 3

)
(1324)

(
1 2 3 4
3 4 2 1

)
(1342)

(
1 2 3 4
3 1 4 2

)
(1423)

(
1 2 3 4
4 3 1 2

)
(1432)

(
1 2 3 4
4 1 2 3

)
3


