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Change of Basis
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Theorem: There exists a Unitary Operator U, s.t. |b;)=U|«a;)
Proof: U = ), |bk)<ak|
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Demonstration of Unitarity:
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Completeness of a — basis



Matrix Representations of Transformation Operators

* Old Basis: (ai U|aj)
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Transformation of Coordinates
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New Coords.
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Transformation of Operators under U
(bil. X b))
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Transformation of Operators under U
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Trace of an Operator

Tr(0) = ) (lXla)
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Lemma: Trace is independent of representation

Tr(0) = ) (el X la)
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Tr(0) = ) {alb){bi|X1bm) (bmla)
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Tr(0) = " {ate|bo){(bil X bm) (Bl
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X &Y any operators,

. Tr(XY) = Tr(YX)

« Tr(U*XU) = Tr(X)

* Tr(|ag)Xa]) = 8y

* TT(|bk><al|) = (allbk>

Recitation:

* Prove all these four Trace properties.



