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1.                    a.
i.
v1[a] = 2 
ii.
F (C, v0)[a] = 2 ( 1 = 2 
  
b.
i.
Val (P (v1, C), A, a) = T iff 2 ( 2. And it is. 
iii.
Val ((v0(v1 (v1 ( F (v0, v3)), A, a) = T iff there is some x  N such that for any 
y N, y = x ( 7. There is no such x. 
  
2.
a.
Consider the structure A = < A > where A = {a, b}, a  b. 
Then Val ((v0(v1 (v0 ( v1), A, a) = T iff there is an x  A such that for all y x = y. There isn’t, so the formula isn’t satisfied in A and so it isn’t universally valid. 
  
b.
Consider A = < N, f0 > where f0(x) = x + 1, a = < …anything at all … >. 
Then Val (((vo(v1 ((v0 ( v1) ( (F0 (v0) ( F0 (v1))) ( (v0(v1 (v0 ( F0 (v1))), A, a) = T 
iff if for all x, y  N, x = y iff x + 1 = y + 1 then for all x  N there is a y s. t. x = y + 1. 
But the antecedent here is true while the consequent is false; there is no y s. t. 0 = y + 1. 
So, by truth tables, the statement is false for this structure and hence is not universally valid. 
  
3.
a.
Val((vi  ( (vi , A, a) = F 
iff Val ((vi , A, a) = T and Val ((vi , A, a) = F 

iff  
for all x  | A |, Val (,A, a(i | x)) = T and 
for no y  | A |, Val (,A, a(i | y)) = T 


But these conditions are contradictory so they cannot be simultaneously met. 
So Val ((vi  ( (vi , A, a) = F is impossible for any structure A and assignment a. 
Thus Val ((vi  ( (vi , A, a) = T for any structure A and assignment a. 
So (vi  ( (vi  is universally valid. 
  
b.
Val ((vi(vj  ( (vj(vi , A, a) = F 
iff Val ((vi(vj , A, a) = T and Val ((vj(vi , A, a) = F 

iff
there is some x  | A |, s. t. for every y  | A | Val (,A, a(i | x)(j | y)) = T and 
it isn’t the case that for every y  | A |, there is some x  | A | s. t. 
Val (,A, a(j | y)(i | x)) = T. 


Now suppose that x0 is such that for every y  | A | Val (,A, a(i | x0)(j | y)) = T. 


Then it follows that x0 is such that for every y  | A | Val (,A, a(j | y)(i | x0)) = T 


and so we see the conditionas are contradictory. 


As previously then we conclude that (vi(vj  ( (vj(vi is universally valid. 
