Predicate Logic: Sample Q & A
1. What is analytic?

There are various ways to frame analyticity:

(1) Any sentence true in virtue of meanings is analytic.

(2) A sentence is analytic if the predicate in the sentence is contained in the subject. 
(3) Any logical tautology is a analytically true—by virtue of meanings of logical constants (&, (, ~, () involved.

2. Provide a model for the formula (x(Bx ( Mx).
Any universe which has a subsets B and M, such that B ( M, and let B be interpreted as B and M be interpreted as M (in italics). Any such universe will satisfy (x(Bx ( Mx).
3. How many models can the formula (x(y(x = y) have?
Infinite. It will be true of universe of all sizes and kinds (whatever it contains). Simply for every x chose y to be the same object as x. So we will have x = x for each x. Therefore, this formula will be true in all interpretations.
4. What is the size of the universe in the models of the formula (x(y(x = y)?

There can only be 1 element.
5. Translate “There are only two objects in the universe” to predicate logic. It may be translated as (x,y[x ( y & (z(z=x ( z=y)] (“There exists x and y such that they are different, and each element is either x or y”) as well as (x,y[x ( y & ~(z(z ( x & z ( y)] (“There exist x and y such that they are different and there does not exist anything which is not x nor y”). Prove both these logical statements are equivalent.

(x,y[x ( y & (z (z = x ( z = y)]

(
 (x,y{x ( y & ~(x [~ (z = x ( z = y)]}
(From semantic equivalence of (x(Fx) and ~(x~(Fx)
( (x,y[x ( y & ~(x [z ( x & z ( y)]
(From De Morgan’s Law: ~(A ( B) ( ~A & ~B)
6. “There are only two particles in the universe” may be translated as (x,y[x ( y & Px & Py & (z(Pz ( z=x ( z=y)] (“There exists x and y such that they are different, and both are particles and each particle it is either x or y.”) as well as (x,y[x ( y & Px & Py & ~(z(Pz & z ( x & z ( y)] (“There exist x and y such that they are different and each is a particle, and there does not exist anything which is a particle and is not one of x or y”). Prove both these logical statements are equivalent.


(x,y[x ( y & Px & Py & ~(z(Pz & z ( x & z ( y))
( (x,y{x ( y & Px & Py & ~(~(z [~(Pz & z ( x & z ( y)])}
(Since (x(Fx) ( ~(x(~Fx))

( (x,y{x ( y & Px & Py & (z [~(Pz & z ( x & z ( y)]}
( (x,y{x ( y & Px & Py & (z [~Pz ( z=x ( z=y)]}

( (x,y{x ( y & Px & Py & (z [~Pz ( (z=x ( z=y))]}

( (x,y{x ( y & Px & Py & (z [Pz ( (z=x ( z=y))]} 
(Since ~A ( B ( A ( B. Let A be Pz and let B be (z=x ( z=y))
7. Whatever is P is also a Q, and vice versa.

(x(Px ( Qx)

� Note without the ( we cannot demonstrate the equivalence. With just forward direction ( we can’t show the reverse direction <=. We have to show both.





