DEPARTMENT OF MATHEMATICS
  
Mathematical Logic 
  
 Assignment 3 Problems 
  
1.
i.
Give an example where the Deduction Theorem fails because the proof involves an 
application of Gen on a variable free in the antecedent of the deduced conditional. 
  
ii.
Show { (v0 () }  ( (v0   ) for any formulae , , with v0 not free in . 
  
iii.
A collection of formulae is said to be full if for every sentence  (in the language being used) either    or (    
  
(a)
Let  be a consistent and full collection of sentences, and let  be a sentence. Show: 
  
i.
   if and only if   
  
ii.
(    if and only if    

  
(b)
Let  be a consistent collection of sentences. Show that  is full if and only if is inconsistent for all sentences where    
  
2.
Given a consistent set of formulae of L1,  say; we can define the subset of the set of sentences of the set of sentences the language of , Th ( ); the theory of , as follows: 
  
Th () = {:  } 
  
i.
Show that if Th()  for some  in the language of  , then   Th()
ii.
We say that a set of formulae  is categorical if it has only one model, A say, up to isomorphism. In this case  if and only if A  for any formula . Show that if  is categorical then Th() is full. 
  
3.
Construct a formula (g) in Formal Arithmetic (FA) which is true, but not provable. Explain the interpretation of your formula in the standard model of FA. Show that if FA is consistent, then your formula is indeed not provable in FA. 
