DEPARTMENT OF MATHEMATICS
  
Mathematical Logic 
  
 Assignment 2 Problems 
  
 1.             Given the sentences
 

                S1:           (v1( (F0 (v1)  C0)
                S2:           (v1(v2  ((F0 (v1)  F0 (v2)) ( ( v1  v2 ))
                S3:           (v2 (( (v2  C0) ( (v1 ( v2  F0 (v1 ))
                S4.1:         (v1( (F0 (v1)  v1 )
                S4.2:         (v1( (F0 (F0 (v1))  v1 )
                …
                S4.n:         (v1( (F0n (v1))  v1 )
 
                Consider  = { S1, S2, S3, S4.1, S4.2, …, S4.n, …} 
 
                Give an informal characterization of the elements of Mod(), the class of all structures
                S = < A, f0, c0 > that are models for . Don’t forget to consider non-standard models.
 
2.             Show the following for ,  any formulae, and v any variable:
 
a.             {(v  } |_ (v 
b.             {(v (( ) } |_ (v  ( (v 
c.             {(v , (v  } |_ (v (()
 
3.             Let  be any collection of formulae. We know that if  |_ (v  then  |_ (v (v|t) for any term t substitutable for v in  (by Axiom set 2 and MP). Use this fact, A5, and A6 to show, for any terms t1, t2, t3 in the language of :
 
a.                    if  |_ (t1  t2) and  |_ (t2  t3), then  |_ (t1  t3);
           [ Hint: use A6 with  as (t1  v) ]
b.                   if  |_ (t1  t2) and F is some 1-place function symbol, then  |_ (F(t1)  F(t2))
           [ Hint: use A6 with  as (F(t1)  F(v)) ]
 
4. Use the above result and the axioms (S3 – S9) of Formal Arithmetic, FA, given in the notes (S1 and S2 aren’t really axioms) to show that 

 
FA |_ (2 + 1  3) where 1 = 0’, 2 = 0’’, etc.
 
 
