  
  
  
DEPARTMENT OF MATHEMATICS
  
Mathematical Logic
  
2nd Tutorial Problems 
  
  
  
  
1.
Let L be a language which includes 1-place function symbols F 0, F1 and 2-place function symbols
F2, F3 and a constant symbol c0.   Let A = (A, ..., f0, f1, f2, f3, …, C0, … ) where A = the Reals, f0(x) = -x; f1(x) = 1/x (for x  0, with f1(0) = 0); f2(x, y) = x + y; f3(x, y) = xy; C0 = 1/3.
For the assignment a = (½, 3, ¼, . . . ) find t[a] for the following terms t:
(i)    v0
(ii)    c0
(iii)    F0(v1)
(iv)    F1(c0)

(v)   F3(v1, F0(v2))
(vi)   F3(F2(F1(v1), c0), F1(v0))
2. Same as Question 1, but where A = set of all finite sequences of 0's and 1's; f0(x) = 0x; f1(x) = the
result of deleting the leftmost symbol of sequence x; f2(x,y) = xy (i.e. x before y); f3(x,y) = x;
C0 = 010 and assignment a = (111,001,10,...).
3. Let L be a language which has just one 2-place predicate symbol P. Take the structure A = (N, >)
for L and the assignment a = (3, 7, 1, ... ). Find Val(, A, a) for the following formulae :
(i)    P(v0, v1)
(ii)    (v0  v2)
(iii)    ((P(v0, v1)  P(v1, v2)) ( P(v0, v1))
(iv)   (v0P(v0, v1)
(v)    (v0P(v0, v1)
4. Same as Question 3, but where A = (A, R) with A = {a, b, c, d} and R = {(a, b), (d, b), (c, a), (c, c)},
with assignment a = (a, c, a, … ).
5. Let L be a language with one 2-place predicate symbol P, one 2-place function symbol F, and one
constant symbol c. Consider the structure A = (N, , , 1) for L, where N is the Naturals. Find all pairs a1, a2 from N for which Val(, A, a)  = T, for assignment a = (a0, a1, a2, … ), when  is:
(i)    P(F(vl, v2), c) 
(ii)    (P(v1, v2) ( P(v2, v1)) 
(iii)   (v2(P(c, F(v1, v2)) (v1P(v1, v2)
(iv)  (P(c, vl) (v1  c) (v0(v2 F(v0, v0)))
6.  Let P be a 2-place predicate symbol. Show:
(i)     ((v0P(v0, v0) ( (v0P(v0, v0)) is valid, but 


  ((v0P(v0, v0) ( (v0P(v0, v0)) is not;
(ii) ((v1(v0P(v0, v1) ( (v0(v1P(v0, v1)) is valid, but 
  ((v1(v0P(v0, v1) ( (v0(v1P(v0, v1)) is not.

