







































2JI.IE aa group element h is conjugate to

LEG sit h ghg

conjugacy defines an equivalence relation

The equivalence class is called the

Ingayclass of h

h ghgt.GEG Y h

Ic HCG is a subgroup its conjugate

42 gHg ghgt heh is also a subgroup

e 48 gegt e

gh 8 18hr8 g h4278 EHS
I shift ghi's fed



Example

1 Permutations 42 are conjugate if
they have the same cycle decomposition

structure

la ant as acast lb ba Ibebybg

I a a ant TCA Taz Elan

e la an as a a it's lb but Ibebybg

FIT
4H a

2 Dy ca b a b 1 labs 1 fff
ca 12241

b 11211341

C at 1254 1271341 131 27147 113

b c 13111134113 14 1237 ba b nba

D 1 U a v a a b a by U aba'by
C UP 712417 U

12345357421

V 347,1141237 U 133 1241

T 1131124127 1121134

TB 2 Tn 2 23



3 It GLIN K

G Um AE MuCCI AAT Any
conj are similaritytransformations How to lebel conj

Spectral theorem ensures UEUM can be clauses

diagonalized as geum
finite dim

gug diag 1221 1211 1

conjugacy classes labeledby z zn

permutation A diag t Zn AI
diag 0117m

A 8J A 8J diag d201in

Units labels conj class

4 a general element of GL n C is

not diagonalizable Define the

characteristic polynomial AE Glini

Paix det X1 A

Pgagt1 1 det X1 948

det f x1 A 8

detexI.AT Pax



A classfunction on a group is
Defiffman sit

f egg 8 f V8.80 G

For a matrix representation define the

character of the representation

X f TrTG

It is a classfunction

Two homomorphisms P G GoDef
conjugate if 782 2 St

4218 824118,7824

in terms of representations T G GLY

v I V2 equivariant map

7,181 T.si morphism of
V F U G space

THIS S T g dim U dim V27

Talk ST fist equivalent representation



5 conjugacy classes in Sn 57 5 ofMoore

Permutations with same structure of
cycle decomposition are conjugate

The conjugacy classes are labeled by
the cycle decomposition of their elements CITI
I 1 12 tn where It is the

number of r cycles

n I j l

1121 34 16787111,121 512

1211341 15116781191 t Illini

f I 3.3.1.0 01

The numberof conjugacy classes of Sn is

given by the partition function of n

PI namely distinct partitions of n
Thenumberof

into sum of nonnegative integers



Emple 54

4 FI i
decoup txicals 1181 orderoff

1 1

4 1 1 2 1172121 ab 4 6 2

4 1 3 111131 abs 21 8 3

4 2 2 21 abseed 4 3 2

4 4 41 abcd 6 4

156 24 146 8 7 6 114 5

Youngdiagram dianitizo

It iii
2,2 i th row

disditt
1 31 It l

Define a partition D dz nÉƩXi
multiplicity mix 5 x is

label conj class A 1
m
2
m



ez if

gNg N gEG

denoted NAG self conjugate subgroups

NB it doesn't mean gng n UNEN

Suppose a subgroup 2 satisfies

gzgt Z ZEZ gEG

Z GI EG zg gz fEG

ZG is an abelian normal subgroup of G

261 is the center fG

G is abelian all subgroups are normal

ghg 88 oh h the G

2 The kernel of a homomorphism

G G

is a normal subgroup



K kerly k 1g

gks s digy 0810185 1 KLEG

gleg Kercq

Ker a G

Theorems If N G then the set of left cosets

GIN 8N SEGY has a natural
group structure with group multiplication

defined as

g N 8241 8,82 N

We call the groups of the form GI

mentgroups factorgroups

gN fan g8,82 NS N

g92 g Ngai

gg NT


