
1 



2 



3 



4 



5 

[Note relationship between g(x) 
and f(x) in this example, more 
about it later in Sec.E] 
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[Note relationship 
between g(x) and f(x) in 
these two cases, more 
about it later in Sec.E] 



7 



8 



9 

Definition 
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Definition 
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[An important example] 

[Note: The keyword 
here is “for all f(x)”] 
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[Avoid common misconception] 
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Definition 

Names 
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The mathematical structure is: 
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The point is:  Nature really works this way! 

Therefore, eigenvalue problems are extremely important in QM 
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This mathematical aside to operators and eigenvalue problems leads us back to a  
key remaining question in our discussion of quantum mechanics: 

How to construct (or simply “write down”) operators for various 
physical quantities?  Is there a recipe?   
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Exercises (Do try them at home) 

[Hint: Plug in f(x), do the derivatives, check output g(x) and see if the definition 
of eigenfunction is satisfied] 


