
 

8 Representation theory
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If the Hamiltonian H has certain symmetry
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They have the same eigenstates
simultaneous doagonalization
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3 Conservation laws

Noether's theorem

continuous symmetry classically
conserved current



U some vector space over field K

GLUI Aut V invertible linear

transformations V U

rep of G is a group homomorphism
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In terms of group actions rep of G

is a G action on a vector space
that respects linearity
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Examples

1 rep of degree dim 1
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2 regular representation of a finite group
more to be discussed later
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3 more generally G acts on set X
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with dim V n and dim V2 m and basis
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The dual vector space V or Vt

linear maps V k Hom V K
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For any finite dimensional representation
T G Ant V1

of any group G we can define the
character of the representation X

X G K
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Define the inverproducts on U as a sesquilinear

map C 7 UX V I obeying
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Definition Let V be an inner product space

A unitary neg is a rep V UI
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Consider a finitegroup Let to be

a non unitary rep To unitarize 718

define Preseelhaus
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Representations of finitegroups are

equivalent to unitary representations
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What about continuous infinite groups

some ideas Ee Sads
Haar measure

later

8 Icarmeasurcainvarantintegand

Consider a function f G C femap G c
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1 For a finite group left and right
invarianmetasuresare unique up to

Canoverall scale

holds also for compact lie groups

in general physics context subset of Cm
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