
Math304 Assignment 7 solutions

1 a If x can be expressed using K 2 cycles A titz tic
and P can be expressed using l 2 cycles i Q 02 oe
then

xp xp 2 f e Tite tic QQ Cretic Iz E Oe 020T

Uses ktltktd ZCK.tl 2 cycles and is therefore even

b Cg D e ghg hi e

ghg h

gh hg
g h commute

c g h ghg h h g 5th g hghg h g

2 Recall that

mou Ex p c moulap U x mouldp u f mould p
where mould p mov x n mov p Moreover Since
xp are injectivethen

I mov ca p l I x movcap I B mover B
Therefore

I mouth pJ E 3 mould p
Using this it now follows that

a mould n movcp O lmao CaB If O CapJ E
b mould n mov p l 2 lmao Cyp EG

3 Nothing to hand in

4 Flip 2 adjacent edges
a perform the move to verify for yourself

a ME'DMrD MI D2MrIfk
flipsthis edge



b Take f U so mouk B consists of the Uf edge
L doesn't bring anything new to this cubicle p bringsthe edge from the ur cubicle so the commutator
a p only affects the ref and ur cubicles

777 Exp flipsthe twoedges as indicated

c Verify physically nothing to write down here

5 Flip 2 opposite edges i
Could take p U2 in exercise4 and get a commutator
Egp that does the job Or take a conjugate of
the commutator from 5

B IR l applycommutator
from Exercise4 RB

6 Building a corner 3 cycle
a Apply the move sequence ULU to a physical cube
to see this

The ufl cube is brought to rfuthe rfu position all other life
pieces in the right face remainin their original positions

b All youneed to do is verify physically not muchto write down
here However we could see what must happenwithout
doing the moves Since

Mou Cap c mouldp U a mould p u f mouldp
then for a ULU p R we have

MovCap rfu lookat thecubeto see what
and B move

and brings ufl into mould p whereas pbrings urb into mould B Thus

movlca.PT c rfu ufl urb



In fact we have equality Moreover

nfl rfu rdf rdf R rfu
nochange

ULU R Cucci'T R
rfu def def rfu rubnochangeThane

Ulli R Cucci'T R
rub rub rfu ufl ufl

nochange no change

7 Two permutations are conjugate in Sin if they have
the same cycle structure Lemma 14.41 andsubsequent paragraph

a x and p have the same cycle structure both are a
product of a 3 cycle and a 7 cycle Hence x is a
conjugate of p

X I 23 4 56 7 8 9 10

G 2637410 9 l 5 8

The permutation j
l 2 3 4 5 G 7 8 9 co
26 3 7 4 10 9 I 5 8

has the property
8 28 Tcl 812 81378141815 HG 817 818 8191840

2 6 3 7 4 10 9 I 58
f

b 2 is the product of one 2 cycle and two 3 cycles
and p is the product of two 2 cycles and one
3 cycle hence they are not conjugate

8 gag gbg gagKgbg
1
gag Cgbg 5

gag gbg g a g g b g by associativity
77 we

gaba b g sina.gg e e

g a b g



9 g g
h h gigah h g h h gah since hh e

h g b high by associativity
gingch

b g
h2 haha g haha

hi high.bz
hi high hz by associativity
hi ghi hz since high gh
gh h2 Sinai hi'xhz 2h2


