MTH 4441 Homework #8 - Permutations - Solutions

Favry 2023
Pat Rossi Name
For exercises 77-77:
! Express the given permutation on the set {1,2,3,...,n} into the “product” of disjoint
cycles
2 Express the given permutation on the set {1,2,3,...,n} into the “product” of trans-
positions

3 Classify the permutation as being either “even” or “odd”

1 23 456
1. =(1,3)0(2,6,5) =(1,3) 0 (2,5) 0 (2,6
(5870 150)-neren-030 @500
(2,6,5)

Alternatively:

1 23 456
(3 6 1 4 2 5)_(2’6,5)0(1’3>_(2’5)0(2,6)0(1,3)

(2,6,5)

Since ( :1)) 2 i’ i g g ) can be written as the product of 3 transpositions, it is an

odd permutation.
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3 4 6
17 8

[SAREN|

1 2 5} 8
3 6 4 2>_<173)O(27678>O<47775)

=(1,3)0 (2,8) 0 (2,62 o \(4, 5) o (4, 7)/

(Other Answers Are Possible)

. 123456738 . .
Since ( 3617 485 2 ) can be written as the product of 5 transpositions,

it is an odd permutation.



123456738
> (2 75136 8 4>—(1,2,7,8,4)o(3,5)

= (1,4) 0 (1,8) 0 (1,7) 0 (1,2) o (3,5)

J

~~
(1,2,7,8,4)

(Other Answers Are Possible)
Since ( ; 3 g 411 :53 g ; i ) can be written as the product of 5 transpositions,

it is an odd permutation.

. (

1 2345678
4876325 1>—(1,4,6,2,8)o(3,7,5)
= (1,8) 0 (1,2) 0 (1,6) o (1,4) o (3,5) 0 (3,7)

J (.

(1,4,6,2,8) (3,7,5)

(Other Answers Are Possible)

Since (

it is an even permutation.

5. (

NN

23456 78 ) N
876325 1 ) can be written as the product of 6 transpositions,

123456738
471386 2 5>_<17473)0(2,7>o(578)

= (1,3)0(1,4) 0 (2,7) 0 (5,8)
————

(1,4,3)

(Other Answers Are Possible)

Since (

it is an even permutation.

2 3 45 6 7 8 ) N
71386 2 5 ) can be written as the product of 4 transpositions,

NN



1 23 456 78
6. (5 6 2 3 1 8 4 7>_(175)O(276787774,3)

=(1,5)0(2,3)0(2,4)0(2,7)0(2,8) 0 (2,6)

.

(2,6.8.7,4,3)
(Other Answers Are Possible)

. 123456 78 . o
Since ( 562318 4 7) can be written as the product of 6 transpositions,

it is an even permutation.



