
Normalsubg.ro#

Defy Sps HSG
.
H is a word subgroup , denoted

if for all at G .

Note : this says alt -- Ha assets .

So : for each

h
, EH there exists hat H sit.

(and vice versa ) . Doesn't say
-

Thin (Normal subgroup test)

Hs G is normal if and only if for all XEG.

ie
. if and only if for all he H and XEG.

alt -
-
Ha

ah
,

= hza .
← center

HE 2- (G)
,

ie not saying ah
-
-ha the H

,

9
at a .

too strong .

xH x
-'
s It

for all

xhx" E H
e-

r

(proof to come )

"(
easy to check.



Ex . { rotations fo Dz

why ?
↳
flips and rotations

det A -- defA F

- a

EI. 542 ,
IR) a GLR , IR)

R
:

Sps re R
. Sps XE Dz .

It x a rotation
,
then Xrx

"
is a rotation

,
so in R .

✓

It x a flip , the Xrx
"
= xrx = a rotation ble

↳ x
-'

=×
even # of flips .

ie . xxx
- ' ER

.

✓

I 0

Sps SE SU2.IR) and XE 642,RI .

Check : XSX" C- SLUR) ?

det (XSX")
?
detxdetsdetxt xfx" -- I

,I
detI

detxdets 1- flex-' '¥,detx

= det S -
- I ble SE 542,112) V

so XSX
- I

C- 542,112) . . . So 542,112) O GL L2 , ✓



• subgroup
*

⇐* Sps G abelian . For any HSG ,
HOG

.

*
-

why I 5ps HEH
,
XEG .

Then xhx" e xx
- '

h -- eh - h c- H .

So by normal subgroup test, HOG .


