
 

Recall A normalsubgrout of G is a

subgroup HEG such that

gH Hg

for every geG
Notation He G

Warmup Show that in Dy

r is normal

s is not



Ey If G is abelian then
any

subgroup H EG is normal since

git gh holt hg halt Itg
b hg

HWI If H EG with Gilt 2
then H G

So
r is normal in Dn

An is normal in Sn

i j and h

are normal in Qs



Then Let G be a

group
and

NEG a subgroup

T FAE The following are equivalent

N 46 lie gang for allgoG

gNg EN for all gab

gNg
N for all go

Proof 0 20 Let go
6 and new

Since

gnegninny
there exists some n'EN such
that gn n'g Hence

g ng
i

n e N



That is

gNg gng I
new en

Let goG
We must prove

the reverse containment

NegNg
So let ne N Then

g ng g n
g 5

e
g Neg's

But
g Nlg's

N so

g ng
n en

Thus
n
gn'g

e
gng

so
Negng



Let go G Since gNg N
for any ne N there exists n'EN
such that

gng
n

So

gu n'gEng
proving

gN E Ng
To get Ng egN start
with g Ng N and repeat
the same argument

DM



Why malsubgoups

Let G be a

group
and HE a

subgroup Write

Git git 1geo
for the set of all left cosets of H
in G

Boldclait G H should be a

group
under the operation

gA g H ggilt

Problems This is not always well defined



Ex Let G Dy H s

Then we want

r A PH r H H r ee H

But rft Sr H since sr3 r r r se H

so we also have

RH PH SMH PH
Sr H

However salt H

So the product lg A lg.lt seems

to depend on the choice of coset
representatives g

andgas

It turns out that normality fixes
this



Tha Let G be a
group

and HEG

Coset multiplication in G it is

well defined as

H LH ab H

if and only if He G

Prof Assume coset multiplication
is well defined

Let goG
We must show

git Itg
We have

It
g
It egg H H

Now let xeglt Then gH xH
so we also have



Ight g H
x A lg't xg.lt

Because coset multiplication
is well defined xg H H
Thus

xg he It
so x hgettg
This shows gite Itg
The proof of HgEg It is

similar

Next time


