

























































































canonical rep of Sn on R ÉÉ éi
0

L span I lit invariant space
Lt Ixie Exito X ER

E Xicei eis xis ij E 0

S3 Lt span e ez ez e

We saw it is an irrep on IR in lecture

is Lt irrep in general
consider u Exie EU UCL an invariant subspace

not all x equal otherwise IX to to

WLOG assumes X X2

u r u x e zez t ez xze

x basce eat E U

e eat u

All TESn acts on e ez

1237 e ez ez e EU ett

dim span e ez ez es en end n t

n Lt




























































































7 Above examples are completely reducible

Now consider example

a Ux Y XE R C

f is an invariant subspace

b A EGL Ch KI

det A detA log detA

A B H detAB defA detB

WfdetA logdetBI

A to Loldetal

TA TB 1 logldetAltlogldetb.ly TABI
1 o 1

8 Semidirect product HAG

T recall direct product HX G

th fi Chz.f2l Chikz f821

semidirect product has an additional

G action of G on H

Ch 8 Che 821 K dgChal f LL




























































































or direct product is semi direct product
with a trivial action I

symmorphs

2154 EnclideangroupSG 2 PG

2189.8 if I TET translation

212 d 12,98 R.IE CRaT 2l
RRzF R ti zi
R R 1 Rietz T

puretranslation

the set H XG PG pointgroup

TX PG symmorphic space groups
T d 1 CE 22 T Rca E 2,22

matrix rep 171

Imposition Let T.US betaunitary rep of
on an inner productspace V and

W CV is an invariant subspace

The wt is an invariant subspace

Wt YEV CY 0 AXEWS

GE G ye wt

TG Y X Y T8JXS

Cy T 8 two
THYE Wt fEG
Wt in variant subspace




























































































Corollaries

1 FD uni rep are always completely
reducible

If V reducible then V W wt

if w reducible
Wt reducible

continue until
irreducible

2 For compact groups reps are unitarizable

completely reducible

3 Finte G EG is completely reducible

TRecall that e f the Left rep on LEG

L g 8h Sgh 8 basis

1 GI dimensional rep J

Example of neg rep of 53

sus

C
e 15 6

Excstel 0






























































3 conj class

I event
1123 112

Ti f ai
i Ii

ref n T YT Z Ta tri 1 to

y 22 6

y 2 0

7170.2
yes y i 2v

Isotypic components

Assume that the set of irreps
up to isomorphism of G is countable

choose a representative TM UM for
each isomorphism class

V1 PM U

age is the number of times V appears

in the decomposition

V
associated ftp.calcomponen of



also note that we can identify Canto

u I am U ageum
T

TH 1am Tdf multiplicity
degeneracy

Example repof 22 on a vector space Space

T V V TE Mom IV V1

2 1 T2 1

Pe IIT PI I T 12T

I 111T Pe

It keep ul PI 3 P1
eigenspaceof T

v Ker e 1 901
Py 7 PI

2 hi two as imeps.fi
1.01

I
v k if TM day 111ft

VI Pfei pole
I km ft k f m e np



8.8Schuristemmas

Lemme let G be any group Let V V2 be vector spaces

over any field k St they are carrier spaces

of irreps of G
IfmF U V2 is an intertwiner between

these two irreps ThenA is either E or

an isomorphism of representations
recantinteritiine

is amorphism of action

U I v

4 A

T2 A AT

Proof KerA u eV ACU of

im A v2the 1 u evi sit 02 Alvil Y

A an intertwiner then

O E KerA A Tift v Tif Avi 0

T.HU E KerA LEG

KerA is an invariant subspace f V1

02 imA Taif v2 218 A v A 7,191 0 tim A
in A inv subspace of V2












