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When are representations the save

Two · representators : G+ UNV)
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-&presentators of there is
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a curtay natio A such that Pso

Aprg)Atsargy for all go 6
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let G beagroup & :+Ul a representation

Consider Ins oV go6



erg) IV) is also a rector in V

look for subspaces WSV such that

erguson for all goG , IWeW

such a subspace is called on invariantsubspace

Given annverent subspace W, consider its orthogonal

complement Wt -/WiseV1 <WW:0 forallWe

V=WoWt every let can be
written as

lu+w>
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go conside IWSEW and I eWt

for all get ergwoh
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- ergfineWt true for all goo



Whisen invariant subspace
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prs-Elvisvi
ij
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usy VeWoWt , we can pick a new basis

El- justun
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Pw : G-Urw)
are subrepresentations of-IntiGtUnt L

If gift UN has a central revariat subspace
WVerses
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then is aenablerepresentation

I & is not reducible, Hisrdable

Example: SURI) spints representation

V = Elis , 14
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this representation is reducible

Consider now twoSpind particles

V :Vov-Elri,His, 1 is
Patien
Are there contrivial inverent subspaces for Book
V [ (-1) single

invariant
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M=+) ~= & M = - 1
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Clebsch-Gordon coefficients : Matrix elements



of the change ofbasis that block-dragonales &
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Schur's Lomma (2 parts
Part I: Let G be a grang

9 :GON be two reducible

PistUrk representations

and let Hill,V be alrea
mayfectangularmatix
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for all goo

Then either D HsO

· It is invertible

Profi if H :0 : Kerl =V,
In H = [8)

IfHis invertible In H =V



her H: Se

Look first KerH = EveV/HIV
Wehrt Helvs-eHus =o

~

=> erslvise her H

Ker is an invenient subspace for the irreductile

representation &
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New In He ENseVel Nes : His or SereNel
Ive 1w : His wow

& In-ParHu-Heiglv-
=> fugilise Fult + Ju It is an inverment

subspace for 2 His invertible
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Va finite dimensional and suggese
Satisfies
Herd-8H [H,ers -a
for all go 6

then either D H =e
or identity matrix

② H-Id

Pf : Part 1 & Hee or His unverible

do assume His invertible

=> It has at least over egerector IV

HIV :Av



B = H- XIdv [B,pr = O

=> Party says B =0 or Bis invertible

but I can't be invertible by det =0

=>B =0 = H = ↓ Jdy

Paul. S G is a group

p:Ur irreducible, Pinte dimensional

Figure Hint
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!Hi
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Heurs) =P53/H* forall gob
->It also satisfies our assumptions for partI
-> It so invertible

HH :V +B+ Y
[IH
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Ht= XH -

define U= H

-H, U +

Uprs) = eargyu
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