

























































































Symmetric group braidinggroup 10.1.37
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6 cosetsandconjugay

177B.EE
E1

f i
The set
gH 8h then

is at EefH
right coset Hg 5h8 heh

get is a representative of 8H test

Example G 2 H NZ

g H g n r rez

i 1 i g mod n y

n 2 H H 1

G S H 52 1 121 CS

S 1 1121 1131 1235 11237 13276

8H 1 H H

112 H 1.21 I 7 H

1131A 13 1237



127 H 231 113217

1123 H 11237 11233112 11317

1321 A 1327 123 3

LFR H11231 4211 12315 123 H

Observation The left cosets are either the

same or disjoint

Econ a

41

right action of H on a or left action
H G G

G H G
14 f

g h gk

Paf suppose 8 8,4 A 824 then

g g h 82h2 hith

g 8 i 22h h kzhi em

g tt fatt not g h g h

cosets define an equivalence relation

g ng if 7h EH 5 t f 824

8,4 824



Themflagrange If H is a subgroup

of a finite group G then

divides G1

Prof I g H1 1H fi Gi and

G 18 H

IGI m IH

Lay if I G P is a prime then

G is a cyclic group
G Mp 21

Proof pick a gEG sit 871

H Cfs 1 f g

H1 G 1H p G H

Corollary Fermat's little theorem

a integer P prime

a a mod P



Definition G a group H subgroup

The set of left cosets in G

is denoted G H

It is the set of orbits under the

recall above Iht group action of H on G

It is also referred to as a

homogeneous space

The cardinality of GH is

the indef in G denoted

G H 14
1

Example 1 G 53 H 52

G H M 123 H 132 H

G H 6 2 3

2 G CW W 11 He cw we 1

w e we

G H 2 GH 5H WHY



3 G A 6 H 51 1121134 122

G H 6

is there anti st G HJ 2

if H exists G H M 8H H I 8H
8 HI

if gH 8H 8H H JEH

8H H g EH

regardlessof fett or not f EH now consider 3 cycles

1231 1231 132 3 cycle is the square

of another 3 cycle

there are 3 cycles in Ag
8761

converse of Lagrange theorem is
T.it

IG

HUgH 8 H

Hg H Hf 8H H gHg

normal subgroup



A special case leave for reading

Theomm Sylow's first theorem Suppose p
is prime and Pk divides 1Gt for KEN

Then there is a subgroup of order P

EXAMPLE
g 15,1 6 2 3

2 52122

3 As 21

1Q1 8 23

141 2 S I

1H1 4 lit i if
j j
k I

141 8 Q


