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If we have a lear hap AiX,-Ve
that satisfies .A A fer all ges
then either

: A = & or Are invertible

Pf Lets look at KerA=[VeV, /Ar =O
of veherA then PgV = w

Aw = A2g/V = P2(g/AV = 0

vekerA
,
sors &19/VeKer A

=> KerA is an invariant substance of Ps



but is reducible KerA=[Ee As the
Zere Matrix

of KerA= S = A is ene-to-one

Her
Now let's consider ImA = [wekz/w-Ar, fernal

is EmACV an inverrant subspace ? Yes !
We ImA w =AV
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⑰V, = A=0
C =Ar = /a , a, . . -affr e-

A = a = 0
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Part 2-5) A4
,
13) = e2/9/A for allgeG

and Aus invertible

them 259 = We ,1984
So

,
and In are equivalent

A:V,-Ve

A4
,
/3) = 82/9/A

taking Hermitren Conjugates :



PrgAt=Atg for all ge 6

& /gA
*
=A 29 for all geG

=> A: V-V, satisfies our assungtras from
Schor's lennan

,
Al is invertible

AA : V , V, and is rivertible

*1413 = 1 A = 2 ,/3A
+A

[A*A , 11551 = 0



blLemmagart2
:&25 reducible

and AiVtV, Als : A for all ge G
[A ,05/1

= 0

then of Aus invertible, A
= X Id

↑raetrby
Pf Arsinvertible squarel and so we know A has at

least one ergenector and egenvalued

A -XId=B



[B
,
955) =0 = B is either invertible er &

But B cannot be invertible
,
because

Sv = A -1) v = 0 = here v

=> = by Schw'stammen

A= XId

This applies to M when Aus the Hartaren

SI States transforming in somer reducible

·reducible repratef a Symmetry grong
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&[A1 = [H1p/g) - Schwrslemma H = E
,bij

-> States transforming in en irreducible representation

atgetrygrong over degenerate

Ex: Hydigen atem Hamiltonren Inverrant under sors)
SimeIm--but

<mens- Hand
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Spin - representation of SO

letter : -i
e
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:Iei Je)=EijkJe
consider& infinitesimal

e[( ,d))= - :dL
Lessay & = 4, *Ne---

& ,
...



A : V + Ve
A : Wicke... , Tr--

1 ,
= 4

,
+ 4 ,04 --

1- Sirii &
2
= 4,4 ---

Schnu's Lemma block by block



Ab= 9 A
A &

[A
*
A
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*
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U =YA
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= wes U
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derTheory : Lets us do the thys :
· Lets us tell when two requestations are
the same

· Lets us tell when a representations
reducible

Lets us count vireducible representators-

The chalter Ne of a representation

Xei6 + D

x153) = +r[05s))



① If two representations is
utetg = 125g for allge 6

x1(9) = +r[2219))
- r[utdis us
= tr[4155)1 =Xe

,
19

& 9 = 99 ,9 Xerg2= fr(e199 ,9
-> Characters are constant =tr[05spra)
on conjugacy classes -Yes!



③ f = 2,

Nes Xe , Xen
ser : freer


