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Left cosets vs. Right cosets of HEG

Left cosets gH=Egh : ht H] , ge Eg .

6 : Sy ,

H= S = G
,

Right cosets Hg=Ehg : he H3 Left cosets (12) (1327 (23)

[G : H] = index of H in G Right cosets 11 (137 (123)
= number of left cosets of It in G

=number of right cosets of I in G 6. = So G : 01k)= 43
All cosets of H inG have size IgH) = IHg) = 1H1. stabilizer of G

H = [ (1
,

(12) 3
=

H((2) = (1)
,
(12)3

gIf G is abelian
,
then H = Hg. SWe say

HXG is normal if H : Hg for all g-f (left and
-

right cosets are the same).

Eg. G : Sp
,

K = < (12)(34)
,

(13)(24(X = [12
,

(12) (34)
,

(137(24)
,

114)(23)] H (132) = [ 1)
,

(12) 3 (132]
is a Klein Four-subgroup of G.

Forem K # G
.

i If g-G and bak them ghgtK so gIgCK .

(gKg = Eghg : ke K3) .

so gKgg [ Kg i

.

e . gK[Kg . Similarly , gK2kg so gl=kg .

It

In general if H 6 then
9H is a subgroup of G

,

called a conjugate of H . (conjugating by g-G)
-

"E we have
Proof Given h

,
hatH

,

so ghig , 9 hig 9 Hg" , (gh . g) (ghig) = ghug-gHg" · Take etf as the identity,
⑤ef H and geg' e gig" .

Also if he H
,

so ghg"- gig", then (ghg")"=ghig" -> gig"







Let G
,
H be groups (assumed to be multiplicative with identity elements +G ,

e
, +H).

A homomor dism G->I is a

map satisfyingPlgg) = g)p(g) for all g . g -> G.

Note : An isomorphism is the same thing as a bijective homomorphism.
E
. %:- d

multiplicative
nx matrices
over a fieldI grounofnonza

Properties : Ples) = it (p(e)= ext) = Pestles => $192) = en) .

If go 6 has ordera then 16191) divides n= 191 · eg .

if 1gl : 6 then 161g)) has order 1
,
2

,
3 or 6.

g = e gh) = p(ef) = Th

dig"
6)(g) = p(g)" since gg = => P(gg) = plea) = e

,+
Y

p(g)((g)
The ker of a homomorphism p : G-H is Ke=59t6 : P1g)=e3 . /Compare : the mull space of a linear

transformation)
Theorem : best is a subgroup of G.
-

Proof If g . gz kad then $19) : $1g)=es then olgg) = (g) %191 =

es2 :

t so got beeo
Since $19) : e , 2 keep
If ge kent then dig : It so pig) : flat fe ,

so gtkend. So Kend -.

Note : IfI is one-to-one then be o : 99.3. Conversely ,

if ke = 9.3 then we show of is oneto-one :

Ifp1g)=p1g) then olgg') = <(g) %1g) = Plgg) = eie . jgtkerd = Yeh so gge, so gi.g . It







































Abelian groups are solvable.

Sn is solvable for n =4 ;
S

.

is nonsolvable for n25 eg .

! As * S5
-W

Simple groups are important building
blocks of all finite groups ↑ As cyclicofa

Just like prime numbers are building blocks
of integers. 7 S5/As

The first major result
(before (FSG) :

Walter John
Theore (Feit

, Thompson) Every group
of odd order is solvable.

- -

John G.

Thompson






