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Conjugate subgroups are isomorphic to each other
.

Given g-f
,
HEG

,
an isomorphism H->gHg is

given by his ghgt.

A subgroup HG is normal (HX2) iff every conjugate of H is H itself i.
.e . gHg = It for all

get

Example G = Sp , H = G = (1) , (23), 1241
,
134)

,
(234) , (24313 ES , g =

1247 #H.

gHg = 2 = 3 ()
,
(13)

,
(14)

,
134)

,
(134)

, (143)3ESs g = (142)

= <(13) , 114)]

Why ? Given heH=G
, ghg = gh() = gli)=2 .

So ghgtE . This shows gig = G

In fact gHg"= G















Orbits and Stabilizers for Group Actions

order group
of

8.Eg.Gsymmetrygroupat lively diedaexist
gz G

such that g(x) = y).

-&-InaturatesmallaaL2

I

(0(3)) = 6

The stabilizer of x isStab(x) = G = Eg+ 6 : gl)=x3 = G
.

(a subgroup)

eg.
in the dihedral group above , Stab (2) = G = & all elements of & Fixing 23 = (1) , (1333

Stabg(+) = <1) , 12433 = Staby (3) :

= <(24) = <(13)

The obbit of x is O(x) = Eg() : g+63 .

In this case there is only one orbit

O(1) = 91
,
2
,
3
, 43 = 0(2) = 0(3) = 0(4)

Theorem If & permutesX= (n) = 31 , 2, ..., n3 then for every x+X , (Stabykill0(x))= 161.
In our dihedral group of order 8 :

I Stab (x)) = 2
,

(0(x)) = 4
,

161= 8



We have implicitly used this !
eg .

when calculating the symmetry group ,of a cube
161 = 1Stab(v))/OCs/ where v is a verter

-
6 + 8 = 48

or

161= /StabF)//U(F)) where I is a face

#= 8 x6 = 48

or

181 = IStablei (10(e)/
F 4

* 12 = 48

More examples of stabilizers and orbits
30 a2" G also permutes the four edges a

,

b
,
c
,

d transitivelyTd'A a6 = <(1234)
, (13))/&

49 d Stabu(a) = < (12) (343X = (1)
, (127(343]-

,

U(a) = Ga , b , < , d3
& also permutes the two diagonals d , d' 161 = IStablai) (8(a)
O(d)=Ed , d'3 8 = 2x4

Stab (d) = <1)
,
(13)

,
(247

, (18(24)3 ,
a Klein four-group Stabix) - G is a

subgroup
161 = 1 Stabld) / /@

O(x)[X is not a group,
- just a set of points

g = 4X2


























