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§¥ G = Gluck ) = nxn - invertible matrices LR .
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theorem :

The map ( k
, a ,

n ) 1-3 Kan gives a diffeomorphism :

Kx A x N → G
.
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This is from . Schmidt onthogondhjoticn .

K = f g c. a / Lgu , gw > = Lu . w > ) s v. w > = I
.
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① The inclusion K → a induces  an

isomorphisms
:

Tock ) ITo Ch )
,

It . Ck ) E Mlb )

② Folk ) I 2/22 ( EI .

Soh ) is connected Sankoh - D=

.
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. Io ( Glu HR ) ) = 74272

③ IT , ( She CIR ) ) = 7L

④ 5012 ) x Kaa-  . ) ) x f( 'of ) } I Shak )

-
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- upper half plane .



89g ZCUIY ) )
-

G = Slz CIRI
. Glz I IR ) ,

Gluck )
,

. . .

y = lie Ca ) = lie algebra of a IR
.

( Sometimes: : go = lie Ca )
, Y = go ④ E

. )

As Sls 11121
, Yo = lolz CIR ) = IR . L x
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{ X = ( Oo! ) , y = I Yoo) ,
n -
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Standard shetriple

We are interested in representations of a

reATaII
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Defer A lie algebra help ? it : y → End Iv ) is a linear map

n
it I ( Tx , Y ] ) = [ITCH

, Its ]

Yggis
"

non - assonate "  "
nm . commutative "

.

Ul y Ya= associative algebra such hot

{Refn . of a } ← { modules of Ny ) }
.



Define Let Ya be a lie algebra .

A  universal enveloping algebra of Y ,
devoted Nig , ,

is an

associate algebra with a linear mob i : og → Mlg ) meh

that cis iffx, > ] ) = icy icy ) - icy ) i Cx )

Lii) For
any associative algebra N and a linear map

j : y → U satisfying Ci)
,

there is a unique homonym

of : only) → u as .
t y rely )

to

Mlg ) = Tl
my - xxoytyxox : x. Y E 94 )

(P-B.wtheorem.com#BkhoffwiH))
of

has basis fx, , . . , Xn ) then Mlg ) has boris f Xi '

. .  .
Xin : aj E I

> o )
.

Coe : dime ( Mlg ) ) is countable . .

y
Enn though a semisimple lie
dgcbrehrhes

no center
,

the  enveloping

algebra MY ) has muntin
- at center

.
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, by = E f !. if , Sym (3) : Efx ]

, pohyxmnddg.in one rant

W -

- 74g . , Sym If )W = GTD ] = poignant alg.

in one .
variable

D - Casimir It
.



§ why care about the center ?
-

Swimsuppose ⇐,
V ) is an  irudnubh refs ? of a finite graph .

i:c.is:7?.::::mnI
is one dimensional .

-

Pff : T E Homan ,
V )

,
T has as eigenvalue

, say
d E E

.

Then Ker ( T .  A Iv ) is a nontrivial a - stable interface

i
. Ker CT - d Iv ) = V or T  d. Lv

Dianna 's Lennon :
-

suppose S is a family of operators acting irreducibly on a

countable dimensional vector space V
. Supp on

T E End IV )

commies with each S E S
,

i. e.
,

TS = ST .

Then T is a scalar

PI : @acgutiRmfDtXEC.CT - d2 ) is  injection .

11 is

muffle
 for a Cx) - rational functions ,q in are variable .

✓ is contour dimension .

Ig ④ . Why ?

ECX ) is uncuutabh dimension .



Erewhile ) Erwin :
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Skye = E ( H
,

X , Y >

H .
- I '

- , ) ,
x = I oof ) , y -

- C 98 )

[ H ⇒ = 2×

Ig
Standard Ah hike .

f hey ] = - 2 y

[ *
, y ] = H

is D= xytyx -1 Iz H2 Z C MID ) ) = EID ]
.

( Casimir )

Lii ) Let V = 62 she ) → Ent Iv ) the standard refs ?

Let n > I
,

Consider Symhcv)

Slee ) → End ( synth ) ) -

FIT '

It is the unique irreducible

repn. of dim @ti ) -

compute the action of A on Symnlvt .

( we will need this amputation later ! )
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