



































































































































Math 304 Assignment 3 Solutions

1 Ca X I 5 23 6 7 84

b T 23 Ez I 5 Tz 78

C Titztz 2 3 I 5 78

d p 3684

RT tzEz I 5 23 6 7 84 23 l 5 78
368 4

It follows that xt.tt p

2 14 From the puzzle moves on the left
0 I 23

EO Oz l 2 34
14

IT 02 443 Therefore

2 13 12 3 143 Cl 2 34

product of 3 cycles

Alternator Here we use the factorization fact abc Cab ac

I 2 3 4 l 2 I 3 I 3 3 4 since I3 I3 E

I 23 3 I 4 sinei I 3 347 31 3474314
I 23 l 43 Sinai 314 143

3 I 5 3 12 156 2 7 11 14 8 9 10 16

4 15 8 3 2

10 12 689I 11 7
13 14 5
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a starting position

f I 11 2 18 5 13 173 615 124 7 9 16 14 8

b a I 11 7 5 18 2 8 14 169 3 17 13 4 12 15 6

C px Ill 2 18 5 13 173 615 124 7 9 16 14 8
I 11 7 5 18 2 8 14 169 3 17 13 4 12 15 6

l 7 3 4 5

This is the configuration of puzzle on the right

6 a 2 4 79 3 58 2 4 2 7 2 9 3 5 38
product of 5 2 cycles odd

b l 2 3 4 5 G 7 8 9 10 I 2 l 3 I 4 I 5 G 7 G 8 G9 610
product of 8 2 cycles even

7

sermutahai 9 13 14 Il 15 12 permutation 1 6 15 10 8 12 13 253416 9 lily
9 13 9 14 Il 15 Il 12

product of 4 2 cycles Canbe expressed as 12 2 cycles

so permutation is even i permutation is even



8 Let x BESn Write each as a product of 2 cycles

A I Tz oooEk 0 Oz o Of
the the product xp can be written in terms of Ktl 2 cycles

Xp TTzooo Iko Oz o Te
a a p even Kf even Ktl even xp even

b d B odd k l odd Ktl even xp even

c a odd even K odd lever Ktl odd xp odd
similarly Leven podd xp odd

D

9 a Cb Let X T Ezo tk where EE is a 2cycle Then
I Tko Eze so X and X I can be expressed
using the same number of 2 cycles Therefore
X and X i have the same parity

10 Let X E Tz ooo th and p 01oz Om where Ii Oj are 2 cycles
Then

f xp Om 020 I Tze TK QQ Om
is a product of Mt Ktm Kt 2M 2 cycles
Since kt2m and K have the same parityboth are odd or both are even then X and B xp
have the same parity D

11 a i 2 34 is an even permotahin with an even order
it has order 2

b 12 is an odd permutation with an even order
it has order 2

c Let x be a permutation with odd order
Writing x in disjoint cycle form

2 0,02 ok where Oi is an Li cycle
It follows that Li must be odd for each i since

order lance lz lk is odd
Now a cycle of odd length is an even permutation
and the product of even permutations is even
Therefore X is an even permutation D


