
Math304 Assignment 2 solutions

1 a x l I 2 3 4 b p E l 23 4 5 6 78
3 4 I 2 2 56 I 4 8 37

ai't's 3 X's 3 ee i.ci X
I223344 E I 23 4 56 78 E

l 2345678

2 X I 23 4 56 7 8 p l 23 4 56 7 8
623 7 I 8 5 4 54 6 7 I 3 8

28l 23 4 56 78
1 7 65 4 3 28

a xp I 234 5 6 78 l 23 4 56 7 8 I 23 4 56 7 8
623 7 I 8 5 4 54 6 7 I 3 8 2 34 6 8 52 I 7

b Ljp I 234 5 6 78 l 23 4 56 7 8 I 234 5 6 78
G 23 7 I 8 5 4 17 G 5 4 3 2 8 54 G 7 1 3 82

I 234 5 6 78
68 3 4 52 7 I

a ra f's 3 X X
I 234 5 6 78
7 584 26 I 3

3 If x LF I 5 then it has order 6 since it
is a 2cycle and a 3 cycle

3
n fi Tz o y5

a Therefore 242 63 E E

b Since x2021 22019 2 d 673 I E I 22 12 4
then

2.2021 E



4 Let m Ord x and n ord x
Then am E am X m X m E X M

order1 EM
nem

on the other hand
y n e a nah an E x ord En

men

Therefore m n so order order

For neo the result istrivial bothsides are E5 a

for n 0

pay x x x Bx Ipa
x p p EE p CEE px by associativity

E E
x p d

Therefore result is true for positive integers n

For neo thisis apositiveinteger
n

x Ipa n x Ipa p x Y nd since n o
x BrixTherefore result is true for all integers n

b Let m ord p and k ord x px Then

6 Ipx m d pma by part
a Ex since m ordcp
x x
E

Therefore KIM by Theorem 3.8 2

On the other hand
x p a

k since k ordCx px
x pkx by part
pk by cancellation

Therefore m 1k by Theorem 3 8.2

Since Klm and mlk then m K D



6 xp.jp x xp of'd OpL of'x by leftcancellationof xp
8 0 by right cancellationof p k

7 o X 374 p 510 6 294 7 38

a xp 374 510 6 2947 38
29 4 8 3 510 6

b 347

C Ord 3

d ord p Lcm 3 4,2 12

8 Let's start with an example thoughthis isn'tnecessary in providing
a general proof it may provide insightinto how to find a general
argument

Consider such that all 2 note I haven't assumedanything
elseabout x and we'll see it doesn't matter Then clearly a 3 2
since x is one to one This will be important to remember for
later in this argument We'llcreate a new function P in which

px l l
from which it will follow that xp px

i 2 3 I 2 3
a o

x e t b
i z o 3 co i co Z co 3

B t x
o o

I 2 3 I 2 3

In the diagram above we want cap l to end up with
a different valve than x l So we'll define p by

Pcl I GC2 3 and so pts 2

This means 23 We see that Xp l 3 and a D 2
Therefore I

xp t Bd
General argument Here we don't make referenceto particular

numbers since we don't know what
numbers x affects We'll use variables
a b c in place of 1,2 3



Proof Let xeSn where X E Then there are twonumbers
a beEn such that da b Since nz3 there is another
number CeCn different from a and b
Define p to be the 2 cycle

B b c

Then
xp a p mas Pcb C

but
a a a peas aca b

Therefore xp Pd D
a b c a b C

a o o o

x et Xo o o o

e t D a w
a o o o

a b c a b e

x a C paca b

9 By Theorem 4,4 I we have order is

l.cm G12,26 4.3.13 156

10 Suppose the Ss has order 7 Thenthe disjointcycle formof x must contain at least one cycle of length 7 since
the order is the dam of cyclelengths and 7 is primeBut it is impossible to have a 7 cycle on only 5
objects Therefore no such x exists

11 For X I 745 9 3 8 1062 we have
dm 17459 m 38 m 106 2

m

If this is a 3 cycle then

1745 9 m E 38 m E CIO 62 m is a 3 cycle
Therefore m must be divisible by 10 but not divisibleby3so m could be 10 or 20 but not 30



12 a Consider x I 2 3 f l 4 5 Their order ordCp 3
but

xp 123 145 I 2345
has order 5

b Consider x 123 678 B I 4 5 679 Thenorder ordf 3
but

Xp I 2345 69 78
has order 10

13 If E then p also satisfies 45
3 E That is on identitysolutionsto

23 E
come in pairs p f If B p then pZ E andp3 E so p ETherefore in only one case do we not get a pair of distinctsolutions We can label the solutions as follows

E Q ai Az LI o

single pair pair
Therefore we have an odd number of solutions


