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Important Commutator Relations 
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ˆAny operator  commutes wtih any constant 
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ˆ ˆway to generalize the commutation of  with 

ˆ ˆ ˆˆ ˆ ˆ, ( ) ( ) ( )

ˆ ˆ, ( ) 0 important relation

ˆ ˆ ˆAny operator  commutes with any function of ,  ( )
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ˆˆDo x and p commute?  

What is their commutator relation?

ˆˆ[x, p] ?
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ˆˆDo x and p  commute?  

What is their commutator relation?

ˆˆ[x, p ] ?
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ˆˆDo x  and p commute?  
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ˆ B



Hilbert Space H
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Hilbert Space H

ˆ ˆ ˆˆ ˆ ˆIf  and  commute with eachother 

ˆ ˆThen  and  have a common set of eigenfunctions

Prove this:
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ˆ is the only linear independent eigenfunction of  that corresponds 
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   Linear Independent - if  0  for all ,  then 0 for all .n n n
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Check this theorem:

ˆˆThe free particle momentum p term and Hamiltonian  

have a common set of eigenfunctions.

Prove this:
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The definition of the Parity operator: )()(ˆ xx    

Suppose that ( )x  is an eigenfunction. 
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3 = 9 E0
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Hamiltonian with a Symmetric Potential 

Commutes with the Parity Operator 

 

Hamiltonian from the Schrödinger Equation: 
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☼ Homework: 5.12, 5.13, 6.16 and 

ˆ ˆShow that if C = * C is not Hermitian   

 

This proof shows that the contrary assumption leads to contradiction. Start 

with definition of Hermitian operator.  An operator is Hermitian if and only 
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What are the eigenfunctions of Ĉ?  ( c) What are the eigenvalues of Ĉ? 
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