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, 53
H =(5) = 55, 53

-Leftcosets of H :

j + H = 50,53 = 3 + H

T + H = ST, :Y = + H

2 + H = Ez, 5) = 5 + H

tH T+ H

:
set of left cosets

26/H = 30t H
,
T + H ,

I + HY



Note

-t
finite group

and HG.

Then, 1Ht) divides (G).

#fig
,

H , gutt, ..., got be the

distinct left cosets that

partition G.

Also we know IHl = /giH) for all i.

Thus
, (G) = 19 . H1 + 192H) +... + 19-H)

= (H) + 1H) + ... + (H)

= r1H)



So
,

(H) divides 161 .
#

-
--
-

&rollary : Let G be a group

where IGl = p
and p is

a prime .
Then G is cyclic

Prof:

We have IG1 = p, 2.
G

Then there exists

X + e
.

X - G with

⑭Let H =<x7
.

By Lagrange , H = <X]

1H) divides 161 .



So
, 1H) divides P.

Since p is prime either

(H) = 1 or 1H) = P .

But 1H12 since eelt

and XeH and XFe .

So
,

(H) = p = 16)
.

Thus
, H = G.

Su
,

G = <X]

*hicylicunite
Corollary-
group. If X - G

,
then the



order of X divides /GI .

# &j =:
,
i

,
2

,
3
, 4

,
5)

X = 3[5 + 5=

5 has order I which divides 6 =126)

ruf: Let X-G have order n.

Previously we showed that

[x) = Ge ,
X

,
x] ...,

xV 13

Let H = <x].

Then
,

IH) = n.

By Lagrange,
(H) divides 16.

Goa divides 161.



Hef:LetObe a ora
that It is Anomal in G

if gH = Hg for all geG .

We write H * G to mean

that It is a normal subgroup

of G.

G= Do = El, r
,
ris,

su
,
sil

H = (r) = 51,
r
,
r

Previously,
we saw that :

-

↳eco H = H = =H



5,
Sr

, so'YesH = srH = srH

-

rightc H = Hr = Hr

ES ,
So

,
su = Hs = Hsr = Hsr

-

Since gH = Hy for all geDs

we have that HEDs.

-ww-



Ex: G = Do = El, ris,
so

,
say

H = (s) = [1 , s] · se /
r = 1&ris = sik

Left-cosets:

H = E1 , sy = SH

rH = Er . 1
,

r . sh = Er,sr]]r
= Er,

sr2)

= Sr2H

H = Gril
,
ris] = Er

,
say

= Er2,
sr

-2)

= Er,
sr]

= Sr H



Ct Do

rightSets+ = El ,
sy = Hs

Hr = El . r
,

s . r] = Er
,
sr] = Hsr

Itr2 = El . r; siry = Erisry = Her"

H Hr Hr2

D



It is not normal .

For example ,

~
= Er, sr23 + dr

,
sry = H

urem: Let G be an

and H1G .

abelian group

Then ,
H * G.

roof: Let geG .

Then ,

gH = Egh(hcH]

jEhg(heH) = Hg

Sabelian #



-

Ex :

>

G = 26 = E,
i

,
= ,

5
,

7
, 53

is a belian .

So all it's

subgroups are
normal .

26 Subgroup

/ diagram
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