
 Generating Graphs and Feeling Good Enough

Recap of Alternating symmetric Groups
G Sym 1,2 3 4,5 55

9 11 33 4 EG column notation

125 4 3 cycle notation

1254
id 1 11112113114115

g 1452
4 341 15 E G

gh 11254 3411151
121 345

read left to right

iet gesu with disjoint cycle decomposition g Ci Cr

g e An The number of C St Cil
is even is even

ig As he As

Generation
From now on let G by a group

Def SEG is a generating set for G if all
elements of G can be expressed as a product
OF elements from 505
write G s



Example Let n 4

Sn all elements of Sn size n

121 i3 in size n t

12 12 int size 2

An all elements of An size

1231 1124 1124 size n 2

123 12 n

if n even

size 2

L izz 123 nl
Odd

size 2

Generating Graphs
Def The generating graph of G is MG VE
where

v G i

E on g evil Cosy G

So iz iz n in M Sn

123 12 n in P An For n odd

Example M S3

121

132 123 132 123 753
132 X 123

123 113



Example P As

This graph was made
by Dr Scott Harper

Def For a graph G V E
U EV is a clique if Fu VE V u V u u EE

Uz EV is a loclique if fu Ver U V E

Example Let 9 8 53

U 121,123 1237

1121,1231 izz iz
Cliques

03 123 132 codique

Def A clique for codique is maximal if it
is contained in no larger clique for co clique

Example In M S3
U E U2 V15 132 E V



V is not a clique since 123 X 132

Uz V15 132 is a clique contained in no larger
clique and so is a maximal clique
u is contained in Uz and so is not a

maximal clique

Fol E V IU Fye U SE KN y
Us is a maximal codique

Maximal Subgroups
Let M be a proper subgroup of G

Holy EM Cosy EM G

Hence MI is is a codique in MCG

Def M a proper subgroup of G is maximal
if there is no group H with MCHLG

An equivalent definition
Hae GIM Fye M St Cor M G

MIB is a maximal coclique in rca iff
Fx E GIM Fye M St Cory G

If M is a max SG of G then MI i is a

codique in MCG Is it a maximal codique



Example

This is a subgraph This is a subgraph of
of M Sa containing 5154 containing all
all edges with a

edges with a vertexvertex in 53Fax 54 in Dfa 54
53191 is not a maximal lodique in PS4
since it is contained in the larger codique
531917 09112 3473

D I is a maxima codique in Mesa since

YE SAID Face D St 201,97 54

Maximal Subgroups of An and Sn n 12

An is a maximal Subgroup of Sn

Let It k Ya Then

M Sk XSn k I Sym I k xSym KH n

x
is a maximal subgroup in M can shuffle l k

and kti in

19 12 3 145 123 E 53 52 but can't mix pain
between sets

141 1245 453 52



Sax Sn k nan is a max SG of An

Let m k 2 Then

ME 5h25m is a max SG in Sm

M can shuffle within the sets
I k KH 2k m 4kt Mk

and can shuffle the whole sets but can't
mix them up

shuffles within
Eg 123 K KH 2k E Ma i K KH 2k

I ktl 2 KH k 2K EM interchanges as whole
sets
l k KH 2k

I Kti Ma sends 1,2 in to

KH 2 K So

mixes up

5h25m nan is a maximal SG in An

Results
Let n 7 IEKLY
i If G Sn and M SkXSn K then MIT is

a maximal to clique in MIG if and only
if god n K I

ii IF G A and M SkXSn e MAN then

Mii is a maximal codique in MCG



Let Mik 32 and n mk 756
i If G Sn and M S 25m then MI i is
a maximal co clique in MCG

ii IF G An and M 5h25m nAn then MRI
is a maximal codique in MCG

proof Idea
We want to show

KocEGIM FyEM St Cory G

otherwise Mu x would be a larger clique

I don't have one argument that works
for all possible or so I split into

cases

The good thing about more cases is as

you divide further and further you
can assume more about x

The bad thing is now you have loads
of cases to deal with

Its all about finding the right balance

General idea
For Realm choose YEM St

lil Cosy primitive I É ÉÉÉgor
ii Cosy contains a Jordan element'q
iii ye An E An

primes in certain
regions with

i Iii An ELK y
iii G Cosy



PhD advise

Back up files some people

Oggwill try and
8 Latex as you go undermine you just

It helps check correctness ignore them

and practice writing
Style Maintain friendships

with people outside
you don't have to be academia
the best You just have

know who to turn toto be dogged
When Eg turning to

Find your my dad For

Own Mantra Sympathy
never
works

your work t your worth

Find something outside work that

brings you joy identity fulfilment

yourself


