
 

  

AFA – Applied Functional Analysis 

Know-by-heart 
Questions 

Erik Leering 
4-4-2024 
 

This document and its solutions are 

intended as follows: for the AFA oral 

exam, it is often the case that you 

are asked to recite theorems and 

their proofs by heart. That is why 

the reader should take theorems 

from this reader, if these are named, 

try to write them out by heart, and 

them try to reproduce the proof 

from memory. Actual proofs and 

definitions are provided in the 

solution document.  

The idea is that if you know all of 

this by heart, you’ll do well on the 

oral exam. Good luck. 
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Example of bounded linear mapping? 
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Only know by heart 
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Only know by heart.  

 

 

 

 

 

Only know by heart. 

 

Only know by heart. 

 

 

 

 

 

 

Note here 𝓑 means the set of all bounded functions, not a ball. 
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Know by heart  
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Hint: parallelogram identity 
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Only proof (i), optional (ii) 

 

 

 

 

 

 

Only know by heart 
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Only know by heart: this is how 𝑳𝟐 relates to derivatives, and how 𝑯𝟏 relates to 𝑳𝟐. 
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Only know by heart; Fubini only tells you how to integrate a function of 2 variables.  

 

 

 

Definitions 12.1: 

- Finite dimensional operator? 

- Finitely approximable operators? 

- Compact operators? 
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Def 13.2: Approximate eigenvalues 

 

 

 

 

Only prove ‖|𝑨‖| ≤ ‖𝑨‖ 
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Only know by heart for the Spectral Theorem 

 

May be used for the Spectral Theorem; A-invariant implies 𝑨(𝑭) ⊆ 𝑭 

 

 

 

 

May use the following: 
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Definition 15.3  

- Uniform boundedness of a collection 𝓣 of linear mappings E to F 

- Pointwise boundedness of the same family 

 

 

 

 

 

 

 

Only really necessary to know the theorem 
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May use in-between theorem “Rough surjective + approx. pre-images” = surjective 

 

 

 

Definition of 𝒈𝒓𝒂𝒑𝒉(𝑻) 

 

 

 

 

Definition: separable normed space 

 

 

May use 
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Examples and counter-examples: 

 

- Compact spaces 

- Complete spaces 

- Finite rank operators 

- Finitely approximable operators 

- Compact operators 

- Adjoint operators 

- Operators which have eigenvalues 

- Operators with approximate eigenvalues 

- Self-adjoint operators 

- An application of the spectral theorem for self-adjoint operators 

- Separable spaces 

 

 

 

 

 

 

 

 

 


