DEPARTMENT OF MATHEMATICS
  
Mathematical Logic 
  
 Assignment 1 Problems 
  
NB: In the following we use the symbol ‘(’. It is a two place predicate symbol whose intended interpretation is the equality relation. It is included by default in our formal languages. For convenience we write t1 ( t2 instead of ( (t1, t2).
  
1.
Let L be a formal language with a 2-place predicate symbol P, a 2-place function symbol F, and one constant symbol c.

Let A = < N, R, f, C > be a structure for L, where N is the set of natural numbers, 

R = { (x, y) : x ( y }, f (x, y) = x ( y, and C =  2.

For the assignment a = < 1, 2, 4, 7, … > find: 
  

(a)
t [a] for the following terms t; 

(i)
v1, 

(ii)
F (c, v0), 
  

(b)
Val (, A, a) for the following formulae ; 

(i)
P (v1, c), 

(ii)
(v0 (v1 (v1 ( F (v0, v3)). 
  
2.
Show that the following formulae of L1 are not universally valid. 

(a)
(v0(v1 (v0 ( v1) 

(b)
((vo(v1 ((v0 ( v1) ( (F0 (v0) ( F0 (v1))) ( (v0(v1 (v0 ( F0 (v1))) 
  
3.
Show that the following formulae of L1 are universally valid. 
  

(a)
(vi  ( (vi  

(b)
(vi(vj  ( (vj(vi  
  
  
  
