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Chapter 8 informal subgroups

Det A subgroup HCG such that ad for every AEG is called hovind .

G -¥Na = aeueanl left and right eosets are the same

The set of corsets is denoted by Ga {
In sing theory , that was

THI for an ideal I

Group structure - operation - ou EN

Det Cala) . (Nc ) = Hae

(the coset whose representative is a) (the coset whose representative
is c)

= (the coset whose representative is ae )

Th 8.10 This operation is well - defined :

•
'
'2
For any be

Na and de ale
,
we have Nbd = Nae

Pf Since the corsets are
- equivalence classes , it

suffices to cheek led E NaeGE Na means to = ma with me N -

deNe means D= hae with na Eal

led = hahae It may be that aust uaa
any



However
,
ant = Na - the subgroup N is normal

AhaEa .nl = Ha means aa / such hz Enl exists
led = h, a trace = hi hzae C- Nae because he

, uzEN as soon as
-
-

both u
, EH , used

Th 8,13 Cl) GIN with this operation is a group

Pf - one checks with group axioms 3 the identity is the coset of
the identity in G

N -- Neg = een
' Terminology
GIN is called factor-group

quotient group
characterizations of normality
Th8.11 A subgroup Nc G of a group G is normal if and only if :

(2) a-
'

Na Eat for every a E G a-
'Na -

- h a-' na I n EN}

(3) a Nei
' EN -a-

cu) a-
' Ha = N -"-

(5) a Na
- '

= at
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Ivery subgroup of index 2 is normal .
God [GIN3=2

G -- U Na = HU Na ; WhNa = ol
"G

Na -- hee e- G l b EIN S For every GE
Na
,

Na = Neo
we'll prove 8.11 Cd) :

for every AEG, we have a-
'

Na EN
-(

If aEN , then an a eat for every HEN because it is a subgroup
.

Let ¥
.

.
Then G -

- Nuala Nn Na -- ol
-
'

For the sake of a contradiction , assume that aught for some her!
-
I

Then a.ha E Ha

a-
'

ha = ma with h
,
Eat

a-
'
n = h

.
a-
'

= h
, n
' '

a-= n hi ,
a contradiction

.


