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- Normal Extension Theorem (

- Cayley Graphs ]
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Normal Extension Theorem

( It 's analog of the classical

theorem in Galois theory for

graphs . )
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Auto CHI = all permutations
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Example :
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Recall a little
group theory

Det G is a grip if

(1) G is a set

(2) Gis endowed with multiplication

( 91,92) → giga

sit . (a) associative

( gig ,)g } = Si (9-93)
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(1) Auto /H ) → Permutations

or Vµ
finite group

41 / Auten / =3 then it

can't contain a subgroup of

order 2
.

this is how
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Every map : if I :H→c is d- to -1 ,
want d ! - to- l
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Full graph directed edges to edges
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Claim : H
'

is Galois :

e-s '

µ / cnn.gl ) = Homie

can we extend
µ

to all of It ?



bluing) = (bisk)

forces

alvis .vn = 4. iris )

forces

del Wi , Wz ,Wz) = (wz , Wi ,Wz)

etc .

What is the general rule ?

C-Break)
Say that I ,j,k c- {42,3] distinct and

that fr i =L, j =3 1<=3
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We wwnt for isl
, j=2 , 1<=3

µ( vi. vjik)

= ( Uk ,
Vi , Vj )

But
edge are ,

( Vip , Vjz ,V§ )→

(his,v , I
obtained since

V
,
1→ Vz = Pc
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vi.→ V3 = pen (vz)

V3→ V1 =

pe , ( Vg )
in edge over e ,



take 1st
any

to 2nd
" 2nd comp to 3rd

Claim I ↳ 3rd i. to 1st

( vi.Vjik ) '→ (vk.HN;)

works (is forced) for all i , j , K€e ,

me.lv#),pehVjl,pernlvk))SoSymmz--permutations on
3 elements

acts on ( 44,2 )

( x,y , 3)
→ ( Z , X , y )



Claim :

Synmz acts on components !

( Vi , Vj , VK )

) transpose2nd & 3rd
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extends to a global automorphism

of H ' → G

Hence there exist a map

( Viik , V] )
→ any

other ordering

( vi.Vjikl ,



2nd claim ! there is a
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Last part ! if H
'

→ G

is Galois : there is a l - l correspondence
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Last part ! if H'→ G

is Galois : there is a l - l correspondence

between

H'→ H- G

and subgroups of Aut§H )

H
'

mar ⇒ I:} d
'

verticesto

✓
,

⇐ ' Look at

me Auto
H

V
fix → • } d vertices

interment I sit .
vertex

↳ alibi)
to itself

v.



Last part
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