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 1 Attempt all parts of this question: 
 
  (a) What is compactness? Comment on its logical and philosophical 

significance. 
 
  (b) Which of these is compact: first-order logic without identity, first-

order logic with identity, second-order logic? Give counterexamples to 
compactness where appropriate. 

 
 2 Do the Löwenheim-Skolem theorems have any philosophical 

significance? 
 
 3 Compare and contrast first-order and second-order Peano Arithmetic. 

Is one to be preferred? 
 
 4 Attempt all parts of this question: 
 
  (a) State and prove Cantor's theorem. Explain in what sense the 

proof of the theorem is impredicative. 
 
  (b) Is there a good answer to the question 'how many cardinal 

numbers are there?'? 
 
 5 Either (a) What is the Axiom of Choice? Is it true? 
 
  Or (b) 'The iterative conception of set is the only one that 

explains the set-theoretic paradoxes.' Discuss. 
 
 6 Is the rest of mathematics set theory in disguise? 
 
 7 Let T be a consistent, axiomatized formal theory. Explaining all 

technical terms, show all of the following: 
 
  (a) if T is negation-complete, it is decidable; 
  (b) if T is sufficiently strong, it is undecidable; 
  (c) if T is sufficiently strong, it is not negation-complete; 
  (d) if T is sufficiently strong, finitely axiomatized, and based on 
    first-order logic, then first-order logic is undecidable. 
 
 8 Attempt all parts of this question: 
 
  (a) Explain the following ideas: effectively computable total function; 

primitive recursive function; recursive function. 
 
 

[continuation of question 8 on page 3] 
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  (b) Using a diagonal argument, show that there is an effectively 

computable total function which is not primitive recursive. 
 
  (c) Explain why Church's thesis entails that there is no effective 

procedure for determining whether a string is a definition of a recursive 
function. 

 
 9 Attempt all parts of this question: 
 
  (a) Construct a Gödel sentence G for first-order Peano Arithmetic. 

Using a syntactic argument, outline a proof that the theory does not 
decide G. 

 
  (b) Is G true? Explain your answer. 
 
 10 Do Gödel's incompleteness theorems tell us anything about the human 

mind? 
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