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S'n is an abelian group
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isNot abelian otherwise .



# 1 & = [13

the identify bijection
sending 1 to 1 .

* &s = / (2) (2)
Hey are ot matrices..
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To check that this is abelian ,

1 o (12) = (1 2101 .

but this is obvious !
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S n contains f = (12)

-9 = (23)

He bijection [1 ...., h3 -> (1 ,
0..-ed
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Therefore S is N abelian
-

groups
Let (G ,

# ) be a group

↑CG a subset

We say thatT is a substrup
if / P

,
* (p) is a group.



Or equivalently ,

it satisfis

1407 if a b ET

ten a * bET

141) i a , b . < + 4 ,

(a * b) * C = a * (b*c)

This always holds for free

by seeingHom ad elements

G .



(G2) T has the identity element

ep
lie. A **p =Op ** =A

HatPI
In fact-

ex = 2 (th identity
element if G

Why ? guranteed by (42)
Because G)
ep* = ep

OTOH ,
to identity 2 if G



maked ep = + *
C

l
By
& * (p = Cp *C

By

Prop 14 .

ex = C .

(43) Every element 8 if T

had on inverde in
T

.

The inverse is 5 exists in G



but (G3) here demands that

it has to be an element in
T

.

R Not every subsetif G

is a subgroup 18 G.

Examples (216 ,
+ )

How many subsets if [16 ?
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However Here are only 4 substrus
is 26 -

All subgroups need to have

Tol
e

[5073 26
I

ST0]
,

TH T27 , T3] , T4 ,
isl]

[17 + [1 in (40)
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3507
, TST , Tol / 197 , T2,Tis



What are subgroups if Ye ?

There are 22 subsets
.

The subgroups are .

[T0T3 E
K

3 T07 ,
El, .... TAIT3

3 50]
,
T27

, 14 ,
56)

,
isT
,

(ioi3



< T07
, T37 , Tb7

,
TaTS

1 ToT , T4)
, T873

3 To]
,

767S

4
A non-emptySubset T

i G

is a subgroup



E) + 9
,
LET

g * l + P
P

the inverse if h

in G .

If Lock at notes

Theorem44 (Lagrange's-
-

theorem



G a finite group

(14KD)

I a substrup .

then
1H1 divides /GI

If G = In ,

for any divisor bot
U ,



Here always is a subgroup

H of In sit . (H1 =d .
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, TEM , T, . . ... PRA


