
e)

Quit
.

1) 11,2
,
3) 1415116,7) = (1,432,7*21145116,7)

← 4

transposition

⇒ is an even permutation .

2) As £ Sg / A-g- I = 15¥ = - = 60
.

{9,4?

3) Index of srbgrop <47 £218
.

when 161<00 .

The index of Hin G by

[ G : it ] :==
# of doÉtÉ ifeng.is/Yf, ⇒ ¥¥ ,

--82--4
H in G. thnx -



The coats of 547 in Zs are :

447--9943,1+547={-1,5-3,2+147--92,6}, 3+447=53,73
-

⇒ therefore 4 c-sets
- zg={②③⑦⑤⑥i⑦

↳mñ÷:¥# a

Notice
447 = 90,4£ = 4+447 = { 4,03

.



4) Select which ones are the

• Coats of HFG all hae same size True !

Proved 1
,
: H → aft is a bijection

• The night and left
assets alt and Ha of a gap

H are always equal . FALSE ! Example 4421> Ess

• The coset alt is a subgroup .

FALSE !

AH may
not contain the identity . The only

asset

ahid is a subgroup is H .

Native that H = AH 4--7 a-tc-H.GE#se



• The order of a sibgop must divide the order

of the gop TRUE Lagrange's Thin .



Sets versus coats versus Sbgiaps .

A sub-group H of G is a subset which is

1) closed under multiplication in G.
2) contains EEG identity
3) Hae H we

must have a-
"
c-H .

A lot coset of It in G is a subset of tee

forTat = { ah I helt } for some ae II.

A right coset of It in G is a subset of tee

formta { hat he 11-3 for some ae G.



Notice that :

{ subgroups of 63 § { coats of GB § {
subsets
of G } .

•
A subgroup H of a group

G is a subset of G

and also a right and left coset of It in G.

• A left coset alt of
'

H in G is not a

sbgap unless att -_ It . It is always a subset .

• An arbitrary subset A- c- G is not necessarily
a subgroup nor a coset

.



Alternating gap An t.sn .

1) what is the index of An in Sn?

# d¥sets 1St
[Sn: An] := ☒ Aninsn

=

I
= 1¥ = 2 .

2) What are the left and night wsets sn=AnuBn

of An in Sn ?
right •sets .

left conto :
An __ Seven permutations }= An = { even poms 3 .

2 An -_ { odd permutations3=Bn-_ Any
= { odd perms }=Bn .

I transposition
3) what can one say about

wt and night
costs of HSG when [G : 11-1--2 ?



If Index of It in G = 2 . the night to

left assets are equal -

I:¥÷EL¥¥÷
left assets .

aH=GiH= Ha .



RI
.

If HE G has [G: 11-1=2

Then att = Ha t a c- G.
'

Prof If G is abelian and HEG then

alt = Ha

V-ac-G.foreshadovingsech-a.nl#."

Normal srbgwnps
"



¥10,7 - H = <µ ,
> E Sz . µ ,

= 12,3) see Exa 817

left
coats left costs

in

Melfi plication
night table .

assets
.

l



Def ( foreshadowing)
A subgroup H E G is normal in

G if it a. c- G aH= Ha .



Lagrangetthm If HE G , then IH /
We actually show :divides 1Gt .
if Heathen 161=16 : HHHI

1)What wold the converse statement to

Lagrange's theorem
be ?

* a , ,

"
If m divides 1Gt

,

then 7 a scbgiop of order mo
NOT TRUE IN GENERAL .

2) Fuel examples where
it holds or doesn't

foreshadowing : Cayley's Thm t

Sylow 's Thins


