
 

Warmup Check that coset multiplication
is well defined in Ss Az

Thy 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

Proof Last time

Assume HeG

Let alt bH e G it be cosets



To show alt blt abt is

well defined suppose

att x H xealt
and
bit y it gobH

Then x ah and
y
th

for some hi h EH

Now

Xy aloha
Since h.beHb bit we have

hit th for some h Elt Then

xy ah the abkshaleabH

Thus AH lyH xyH ablt
so coset multiplication is welldefined



Cer Let G be a

group
and Nab

a normal subgroup Then GIN
is a

group
under coset

multiplication called the quotient

Gyan
or Sgp of G

Read GIN as G modulo N

Proof By the theorem coset multiplication
is a binary operation on GIN

Anssgiatiity
follows from associativity

Identity ett It identity coat

Ires LgH g
It

Be



Ex G Z N 37 321
normal because 21 is abelian

GIN 2 321 321,1 321,2 32

with coset addition

32 6 321 6 61 321

Thus 21 32 23

Ex More generally 2 2 2



Ex G Sn N An
normal because index 2

Then Salan An Liz An
is isomorphic to 212

Think about the multiplication

An Iz An

An An 2 An

12 An LizSAn An

as

even odd

even even odd

odd odd even



In general GIN 212 whenever
Gin 2

Ex G Dn N r

Think of multiplication in GIN 22

N SN
N N SN

SN SN N

as saying

rotation reflection

rotation rotation reflection

reflection reflection rotation


