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More groups .

- -

conjugation :

* Pc : G →Auto) *

pig) Ch)
= ghg

- t

This breaks G up into

conjugacy classes

G- = Ss j {13 , {421,431,0ns )
)

{ 0231,43273 .



¢G
The conjugacy class containing h
is {gkjlgEG3

• telianorups { h )

• Dihedral gps
- -

:

{ 17, { x. x'3,1×5×-23, -
ly , x'y , - - -3 {y,xy, --3

• 06,112 ) ' rotation, s
'

y

'

II

SoaR) OR)
211,2¥, . . - one class



Given: f :G→H
a group homomorphism, then

• I=fCG)c H .

is the image subgroup

• K --f-KD CG
is a nominal subgroup

i.e. -ok is a union
of conjugacy
classes ¢K

' if Kokand gotten gks"
-

-



✓
it fck)=I

, then

HgkjD=fg¥HG4)
T =fCg) -fcgt )

=fc
Example : Normal

§ : { I, Cl 231,032)}
t
-

conj
.
das , conj . class

Ss : { 1,0273 'I:t
- Iacono: class



I t d

¥ : 14=4.ci#kEEH,
- T u 4)Cds) 3
+ Tn

sons - class

Normals
A-
y
= { I , Cl 23) , C 1321,

> is::* :*)(2341, (243
)
,

24.2104%247,44*3)
Ay = kercsgnl ; sgn :S, B



b t

CncDan is normal

cxlylxkcxl.pt = x- k
.

I
↳ { by) is not normal

I am n>27

xyx
- '
= x'y
-

Def : Gren a subsp. HEG ,
there are right and

left coset of H :



Left coats :

-

gH={g -ht heh}
Rift'j¥2hglheH3 .

Observation If G is fine
,

then

G is a disjoint union

Tt left coats gH ,
and they all have IHL elements

.



Eh,
=Sat

⇒ goes, h,hi
' '

so got g.It

and g, E SH
-

so giH=gaH

9,4=9, ↳ ⇒ hFt



I 's.AT#-1GkIHl-Eofc4estetts )
⇒ /LtHdrrid÷!
in particular it g EG, then
the order of§#Gl .



F.s.NL#ethe to
?subgroups of Cp

{ 13
,
Cp Frie
-_

HI divides l HkasThw€



→ H C G subsp .
Tvotatrny:

k 4G normal
= sutsp .

Proposition
(a) If Ka G then

the left and right coats
of K are the same C ! )

*

(b) If Kd G, then
-

→ ⑨K) .Cgzk)=⑤gdK
makes the left coset into aground



PI ca)

gK=Kg ?

gkgt=k' because K

gkekg
A normal

.

So gk=k's , soak ' .
p
A-

gkekgesk
A-



(5) To define :

Ek) - sheet k
,

we need to cheek:

g. K = g !K pm
Gsk -- SIK, µ
t6ng,gk=sis
⑨KIKKI--⑤KKKg) do

=
-
91kga = g.I⇒

t



Example
-

:

Ky 4 Sy
T t

4 24

Sulky =gpotcoaeots
(G elerat)

"

LS
sets

1kerH)=KI



EATEN
TT

gas⇒ eaxlguso.t.tl
f-

'
(D= { I , Isoo rotations

klfi.at#eachdace)y



Unitary Ips (analogously
- - orthogonal

Hermitian inner product one CI:
(generalizes ZE =HR )

(Z is 5th , Cwi, own) ECT

→
→

z w

(EST) = I ziiw.

c- Q

a- I= I



(I⇒=3ziti
=L Hit 70

centers Is =@
#

Note CE,w→7=sw¥7
l l

3.zinc wit

i:*: ¥:D



A Cl - linear map :

f. E'→ an

D unitary if f

⇐Cz⇒,fCTDEw7.
£ is a symmetry of
the unit sphere in §

5-Ideas .im#Es=i3
-



( ti , - -An)=fs
,
fit

, , - , satitn)

(I
,
E) =sfttft..tsftt#

H

F
S's ccAssault
s5
£ is a symmetry of f

""

and it Ite Cie
. LITHO)

then ICI)LfCe) . ←



to specify a unitary
nxnma_tmx A :

A -

'Cui , is , - - - , /
p T T

unit 1 Til =/
, ⇒

vectors - -

c !
. ! . .

-

I



Gii - in'
A = In

AIt
=D detCA) -detftttt
7.

÷¥÷⇒



detAI-e.io to

*

deaf :{unitary maimed-vial

Def : UG) unitary matrices
SU Cn) unitary matrices of

det -_ I

o→ such)→ Ual#auto

Sun) Iucn)
#



Thin SUCH = S3
Moe precisely ,
SUCH= gp. of unit

quaternions Cn IH)

Ht=RtlRi HRSTRI
non- commutate field

.

Chimaera)

I2=5--12- I
TJ=I, = -I , etc .



cc IR' I
HI s a tv )-

E
J

catr) . (btw)€ Is tarthe trans)
Sadd= unit quaternions .

Such→ AutCSUGD

conjugacyclasses ! A


