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3 Homomorphism isomorphism cont

Example Glan and Glen kt

Let GLU V U be the group of
invertible linear transformations with a finite
dimensional vector space V

Given an ordered basis b é En

Define a homomorphism

Pb G LIV GL Ch K

T Tb 21

e t

I 2 O TE I Taji di

t f J lTieilthfzljioi
I.yn k Tbltilkttctzzioi

E.eu I i o

E Citz

In Tb TTI ki Ui

T C z Tree I



Surjective

injective Zeil e 2 id

It An

isomorphism If G I

f be a group then a finite dimensional

representaon of G is a finite dimensional

vector space with a group homomorphism

Y G GL U

V carrier space

A matrix representation of G is a

homomorphism

4 G T G L N K K R G

g It
V8 8 EG 718,8 1 18,278

an ordered basis GL IV GL n KI

matrix rep is basis dependent

É Z Sjie
p 8 STG S



Definition equivalent representation P P are

n dim reps of G
T T are equivalent C 7 if I SEGLCU.la

Sit JEG 7118 STDS

Example 2 R G a

Ta d
Tata d j lats

Example So e 0 o e

52 Mz 22

ice PM

7102 To.TK II

Example as Cw WE 1

Te 13

Tiwi

51W



Example De c a b a D cab is

I Do 8

A d

C AB

F Da 511 IA IB IC 6

isomorphism faithful representation

not faithful TCA PBI 1



a sat
permutations

Sx f I I onto invertible 4

is a group under composition
m If fz f of

f
Definitions A cleft group action of of G

it a homomorphism

of G Sx 4cL X X

Gifg 1 418.2

1 G XX 918 2 EX xEX

8 82 x 0691 x

1a I X EX 7

8 8 x 8.8 1a

simplified notation f L

9 182 L L XEX



Definition If a set hes a group action by G
we say that X is a t

Example 1 G

group action by multiplications
EX G

g 2x 82 8.82

group action by conjugation

g 9 8 G X

a 8 fix 9,182 82 2 2,92 8218

82 x

b e x exet

Abelian group f gig KLEG

2 G n KI aces on k

A I A.jo

e In

a rep of G group action on

carrier space V



3 Space group artion on R

81T GE 0131

T E T translaton

s Rg I I Rgt I Rge 0131

R.IT ry.f ERilFscRzf Z
R Rif E

EIR.EE
matrix rep

5812s i f

RIIESIR.IE 2 e

fate fire
RIR.IR Été



Definitions orbits Let X be a G set
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