
 

Warmup Let G be a
group and

let H EG be a subgroup

Define a relation me on G by
t Left

X my if and only if x'yeH

Two extreme examples

If H e then x my x y e

x y

If H G then x y
for all xyeG

Prove that m is an equivalence relation



Coset

Since u is an equivalence relation
it partitions G into equivalence classes

What are they

For gab and x EG we have

x e lg gux

g x EH

g
x h for some halt

x gh for some halt



Def Let G be a
group

H EG a

subgroup and goG

The leftcoset of H in G
containing g is

git gh I halt

That is GH lg is the
equivalence class

containing gfor NL

Thus the left cosets of H
in G patton G

Each gets it in exactly
left coset namely glt

Note ett It is one of the cosets
and the anyone which is a

group



Ex 6 53 H 12 e Liz

LeftwsetsofHif
It e Ci as elt iz H

13 H I 3 I 23 123 H

23 H 237 1 3 25 1325H

Ex G 53 K 123 A

Leftcosetsofkind
K e I 23 I 3 2 623 k 132 k

iz K I 2 123 I 37 237k 11 3 K



Remand We can repeat this
entire process starting with the
relation

Xury if and only if xy
e H

Right

Then
NR is an equivalence relation

The equivalence classes are

rightcosets

Hg hg I halt

G is therefore also partitioned
into right cosets



Ey G 53 H iz K I 235

iii

H 13 I 3 1 3 25 H 432

Rightcosetsoffin
K e I 2 3 I 3 2 K 123 132

K 12 I 2 I 3 23 K I 3 K 23

So the partition into right cosets may
or

may
not be the same as the

partito left cosets



Lemmy Let G be a

group
and HSG

a subgroup Then for
any g

G

Ight Hg Hl

Proof Define a function

q H gh
h i gh

Then y is surjective since by
definition

each element of get is

gh gch

for some heft

To see g is also injective suppose

4th q he for some hi hae H



Then gh agha so hi ha by
cancellation

Thus g is a bijection and so

lit algal

The proof of lit ltyl is similar

Da

Def Let 6 be a

group
and HSG

a subgroup

The indexofHinI is the
number of distinct left cosets

of It in G and is denoted

by G it

We will soon see that Gilt is

also the number of distinct right
assets


