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If H*G
,

then one can

turn the set of left

cosets into a group using

(aH)(bH) = (ab)t

We will show this is well-defined.

The identity will be elf = H.

The inverse of alt will be alt

-

Exi
G = 25 = 50,T,

215,
4

,
53

H = (3) = 55 ,
53

Since E6 is abelian ,
all its

subgroups are normal.



So
,

H =6 11= 50
,
3]

Leftcosets :

0 + H = 20, 5y = 5 + H

i + H = ET , +Y = 4 + H

2 + H =(z,jy = 5 + H

26/H = 20 + H
,
i + H

,
z + HY

-
-
Set of - identity element
left

is+Hcosetsun C
read :

"Ig mod I" group operation

t



Example calculations :

(2 + H) + (T + H) = (2+T) + H

= 5 + H

=tHitt
So

,
It H and T+ H are inverses

.

Let's give an example of why
this operation is well-defined

(2+ H) + (T + H) = 0 + Hi

Tequal Yequal 7*
y

(5+ H) + (i+ H) = (5+π) + H ↑
=+ H

&

⑫5tH
=+H

↑
i = 3

ETH



Souptable for 26/H

=
( + H) + (2 + H) =

(T + H) + (i + H) = (i +i) + H = z + H

(2 + H1 + (2+ H) = y+ H = T+ H



2/H = 55+ H
,
i+ H ,

z+ H]

is cyclic .

Why ?

T + H[(T + H) + (T+ H) = 2+ H

(T + H) +(i+ H) + (i + H) = 5 + H = 0 + H

#a generator

#te: TtH has order 3 in 26/H

Ithis also a generator

+H[(2 + H) + (z+ H) =y + H = T+ H

(i+ H( + (z + H) + (i+ H) = 5+ H = 0 + H

Ne: ItH has order 3 in EG/H -



Identityis 10,)

Ex: Consider &
G =24X]= 5 (0 ,

5)
,

35,
i)

,
(Ts),

Li is

(2j) ,
(2 ,

i)
,

(5,
%), (5,il]

H = <(2,0)) = &(,
01

,
(201]

Since G = Zyx&2 is abelian

we know H **y X &
2

Leftcosets :

(0 ,
) + H = G(,

j)
,

(2j)) = (2,) + H

(,
i) + H = S(,

i)
,

(2
,
i)] = (2,i) + H

(T, j) + H = G(T,
j) , (5,)] = (5,

%) + H

(T,
T) + H = E(T,i), (5,i)] = (5,i) + H



So , &tityelement

zyx&/H = EEH, (ii) + H
,

(T,j) + H
,

(T,T) + H]
What'sthe order of (i) + H ?

(,
T) + H + (5,

) + H

[(,i) + H] + [(ji) + H] = [(,i) + (i)) + H

= (5 ,
2) + H

+I identity

So
,

C,
TtH has order 2

.

-

What's the order of (i) + H ?

(Tjj) + H = (5 ,
) + H

[(T,
j) + H) + ((T ,) + H) = ((T,

) + (T, 0)) + H

= (2, ) + H



=> (,) + H

↑abore

To)+ H has order 2
.

=Z



zexEz/It is not cyclic,]Cbut it is a belian

HW : If G is a belian
-

and H& G, then G/H is abelian .

c roof :I
-

Let Elian⑫Then,
↓

⑪


