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Therem: Let G be a group

and HEG .

Let a, bef .

Then :

Daz alt

② alt = bH iff
H

③ alt = bH it
⑨ alt = bl iff a

= bh for some
&H

⑤ The set of left cosets partitions
G

That is ,

G = WgH
g + G

and given any
two left cosets



alt and bH either alt1bH=

or alt = bH .

⑧ If It is finite , then

#Hentive
of G.

① Since H-G , we
know eelt ,

Thus
,
a = ae- >

alt .

Supposealt = bl .

By part I
,

a falt.

Since alt = bH we get abH.



Thus
,
a = bh where hel.

So , ba = 5 bh.

Thus
,
ba = h.

So
,
ba H.

(0)
Suppose ba

H.

Then , ba=h
for some helt.

So
,h
We need to show

that alt = bl .

First we show
altEbH .

Let zealt.

Then
,
z = ah ,

where hilt.



So
,
z = ah , = (bh)h ,

= b(hh)

Since HEG and h
,
h

,
El

we know hh
,
EH

.

So
,
z = buhlEbH.

in H

Hence alt = bH.

Let's now show bHealt.

Pick yebH.

Then
, y

= bhe where hah

Since a = bh we
know

b = ah ,
and also

We know
hEH.



So
, y = bhe

= (ah') hz

= a(h hz)
=> al
--
&

Then
,
but alt.

Since alt
EbH and bHzalt

we have
alt = bH.

-Hw
④ Hw
-

⑤ GivengGWheT



So ,washG =

↑ ge gEG

Ex: 13 =E ,i ,z]W23 =G] UST3UEE}
Thus

,
G = UgH .

9EG

Let a, b EG .

Let's show either

alt = bHor=
Assume allbH + % ·

Let's show this implies alt =bH .



Since abH + 6, there

exists Z-aHlbH .

So
,
zeal and ZebH.

Then
,
z = ah , and

z = bha

where hi , hah ,

Let's show alt = bH .

bH
Let yealt .

Then
, y =

ah for some heH .

We know ah
,
= z = bhz .

So
, y =

ah
= (bhch) h
↑



⑭
= b(hchih)EbH
-

in It se hashi, h H

Thus
,

altern
alt :
Let x = bH.

Then, X = bhs
where Is Elt .

Thus ,

x = bh3

=
Jah , hilhe

-



ah , = bhz

ah
,hi = bL
= a(h ,

h2hz) al

in HFishchselwebecause

So
,
bHEaH.

Summary : If altRbH
#P

then alt = bH.

oh


