
blank.

A group actin n
'

aqnuphom .

G → Sn

" " representation' " " " " G → Gun
,
d)

-

A unitary " " " a G-D Uch?
.

exampb . trivial rep Dzlgl -- I .

• regular rep of G
acts on

¥span { 127 ,
StG }

is a rep ..
ON

D '" 'm = ' ';÷?.. ) """"II:31)19,11719211937
dim Rreg - IGI = 19,92937

(g. 9211937
g : G-- 213 1767=1

"

I
, ) ✓

'store'
up -- fifi! ) .mg

') -- l ! ! !) .



blank.

New reps from old .

-
.

Give R , , , nips off

Lm : R ,⑤Rz .

carrier space is V, z

Dr,④p, (9) = ( Dmk? o D- dinR.xd.pe
I Dqlg)

din (R,⑤Rs) = dank ,
din Riddick ,

1-din R2

direct product : R ④Rz on
V ,④Vjspahi,as}

-

V
.

-
- span { Ii ) I

y -
- span { I a) I

dial Dp,④p , ljfs? = (DR
ia.jp

= (Dri'④Priti.jp - ( Dr'M;CDm%
,

d. in R, ④R ,
-

- dink
,
x din Rs .



blank.

Reps of Sn
-

: let sigh (it ) = fit
't

= fyykrtky +Kot . . . ←
# Meng .
Length cycles

of it

Kj = #n j -cycles of it

(1271127 = e ( I2) (23) = (123)

even - length cycles annihilate in pain's
-

sign( it,) sign It, )
-
- sign (IT, -R )

⇒ sign is a Id rep of Su .

[ Get → An Sn hzi→Ee}
a

"exact In (sign)
-
- Ker Cj )

seq .
"

I

An Ekerlsiyn) -- Indi ) Ken (j1={ elements gof G n '

alternating j : Gott jig) -- e }
sub group .

is a normal signup ⇒ Stan - 212
.

L =



blank.

Defining nfndamage rep 7h : shaving
i . . n )

ON

Dca ) Ij > = lltj >

Gh -- 3 1)(1237117--12) 17/1237/23=137

1711237137--117
1)112) 117=127 DCI2) 127=117

17427 137=137

Diet;
-

- l
'

'

,
)
;;D"'M;

-

- (IF! !
171127 ( Yo ! E)g. . . .

" permuted
Mathis ?

Egneps : changing basis of V presume ups

D
'
- D iff D

'

= 5'D S (detfto)
( D

'

=D ) -

( same)



blank.

Reducibility ! A rep is reducible if it
variant subspace
-

= Wc V et. Dlg ) luv> c-W

f-weW , GE G .

let Pw be the projects onto W -

- §wlwXw1 Pj -- Pw .

Wiggins'pW%t ⇒ PwDlg7Pw=DG7Pw Yaa
= Fw

⇒ Dwcg) = Pw DkpPw
form a rep .

Mcamis sp W .

G Rmg . In > = feal g > in>

-
Sudoku

Pw -a luxul 5 a id im't subspace .

CE Gies u -
- ( Il , Pw -- C ! ! ! ) ]

Rreg .

= I ④ RIGI - i
trivial



blank.

A rep is completely reducible or decomposed if
-

s
-'

Digs -- f
"

"2%7%97
.

.

.

)
D - D,④Dz④Dz④ - - -

ed: ref . rep of 213 .

all Dlg) commute

DYE ) =/
'

.

.
) Digi - (

'

w
wa
)

n' 44 --(
'

waw) w
-
- e'"is

.

DGF {Dins
' '

D
'
- 1+01 .④I
-

why lndeamposable rep : ( ""o" zig
.
.

.

)
I DM

- ( f Y ) is a nee of 21
under t .

Dlxltxyl- ( 'o
''Y ) -

- Dactyl .



blank.

is : P -- C 'ooo) Damp =P

⇒ PDA, p =p
= Damp

im't subspace⇒ Emmis .

Imltt-P) ↳ NOI This canhyper
Dca (N - P) # U - P fr 21 because

= ( g
×

, ) it is Now-compact
#
TINA : Any unitary neon is decomposable .

-

Pf If R is redrubibb 7 p = pt

( P Dlg) P = DGIP )tV- ge G

p Dlgytp -- P DIGI Fg c- G

untay: Ingi' - Dlg" )
PDCHP =P Dth ) th- g

' '
FG .
-

→ A -P is an
⇐ ch -MDMA - P) - D X-P) invariant

X- PD Xp + PDP =p-DP pzeetr .



blank.

Thambi for a compact group , every rep
is equivalent to a unitary rep !

Pt : let s = EDGYDlg )
StG

. St-- S
.

⇒ s = q d l d Xd I
- S 30
=↳⇒ fs = Ea FeldXd I = It .

.

S > o (so ft si inutile ) .

if not
,
F v sit . SV = 0 .

-0= Vt Sv
= Ege,

ut DIN Dlg> v

= E.all 1719741
'
⇐[out me, ⇒ mm .

'''II
.



blank.

claim:D
'

Cg) = Js Dlg) Fs
' '
are unitary

D
'GTD'cop -- fi'D Igt Ffs Dlg)Js

' '

ng
= 55

'

Digit f D1htt Nhl 1719755
'

= fs
"

{ Digit Dlhlt Dlm
Dls ) Ts

' '

-
- s
' '

f NIT Dlhg) 55
'

h'=hg
- q

-

S 55
'
= & 55'

- tf .

pg
for infinite hot compact groups,( fifthDH JGDTGIDCG) .)
if a rep is not reducible it 's an irrep .

-
I



blank.

Schuitema : gin Aa : U -su (Eia )

Ba : V - v

an irreducible .

and
"
intertwine A :U→V
-

AA,
= Ban Ka

.

#
then either a) 1=0

or b) A is a bijection , danV=dimV

and A , = A-
'

Bah .

¥ term CV kerhh-khfuys.tl
is an invariant subspace .

If Iu) C-keek) 1147 - o

Attalus - Ballu )
= O .

-
-

⇒ Aa 147 C- Kall) .

Ink) CV Iml =/ Iv ) -- Alu> ,
# U }

is ,
too .



blank.

A, irreducible → only init subspaces are Un
Ba " '

"

V or o

⇒ either Katv , Ind sie 1=0 .

or Kah -- o , Innu ie Aa -- A
-'

Bah .
B

Carillo If { Aa } act irreducibly on V

(V-- U ) and AAL -- Aah Ha

Thu 1=2,172
tf (n - xA) Aa = Aah - xlt )

det (A- tht) =PdwCx ) has a root
at x -- X

⇒ A- att is not invertible .

A-Ht

arisen : If 5
' Digi S '- Dlg) -VgtG

Be

s 5=71 . → canonical form
-

of ivers .



blank.

Grand orthogonality Fact , acompagtp
- . V

let Ddg) : Va → Va Leanings of G

then :

" "
-

%
u dim Vajda,

¥, # (Dacs
" )) ( Dblg taffies"

for unitary reps
+

Taiga 471,1134972--45 fief
"

Pf : Ayop M : Va→Vs

Tet Am =g§gD4g7MD4g ) :
1mi: i an entertainer

V'→Va

D4g7 Am = AMD't) V-g.GG .

when Daloia?aDaCh" IMD
'Ch )

- hf.ch?aGti'lMD4h7=&D4hITMD4h'g1--nmDbCg) .



blank.

⇒ einen "HII
, an?:3!

'
pads nm -- att

Amie -- Eg 645'D.; Mia ① babe
-
- Imig.is"

=

take M -- I °, in jk entry

⇒ { Dacoit; 134976
-

-diag
set a-- b contact i - e = multiply by Sie
f
-

sum over i
,
e .

§D4gheD% Ajk ' da
-

Datgglkj = Sig. Be

= IGI Sja ⇒ /7;he1÷§


