1. Natural language formulation vs. first-order predicate logic (FOL) language formalisation.

· Transform the following sentences into FOL formulas. 

· Afterwards, using de Morgan laws check their mutual equivalence.
(a) All prime numbers greater than 2 are odd. 
If a prime number is greater than 2 then it is odd. 

There is no prime number greater than 2 that is not odd. 

If a number is not odd then it is not prime or it is not greater than 2.

(b) Charles likes only winners. 

If Charles likes somebody then he/she is a winner. 

Charles does not like anybody who is not a winner.
If somebody is not a winner then Charles does not like him/her.

There is nobody such that Charles likes him/her and he/she is not a winner.  

(c) Some prime numbers are not odd.

It is not true that all prime numbers are odd. 

(d) No rational number is transcendental. 

If a number is transcendental then it is not rational. 
There are no rational transcendental numbers. 

(e) Some numbers are smaller than their square. 

It is not true that no number is smaller than its square.

(f) There is no greatest prime number.

There is no prime number x such that x is greater than or equal to all prime numbers. 

To any prime number x there is a prime number y such that y is greater than x. 

Hint: 

ad (a). (x ([P(x) ( G(x,a)] ( O(x)) ( 
((x ([P(x) ( G(x,a)] ( (O(x)) ( 
(x ((O(x) ( [(P(x) ( (G(x,a)])

General schema.
(x [P(x) ( Q(x)]
All Ps are Qs ( If something is a P then it is a Q.
(x [P(x) ( (Q(x)]
No Ps are Qs ( If something is a P then it is not a Q.
(x [P(x) ( Q(x)]
Some Ps are Qs ( There is something such that it is a P and a Q.
(x [P(x) ( (Q(x)]   Some Ps are not Qs ( There is something such that it is a P and not a Q.
Relations (examples). 

-usually expressed by a verb; Buy, Like, Kick, Drive, …

Peter bought a book.





B1(p,b).

Peter bought a book for Marie.



B2(p,b,m).
Peter bought in Prague a book for Marie.


B3(pr,p,b,m).

Peter bought in Prague a book for Marie by 100 CZK.
B4(pr,p,b,m,h).

2. Find some models of formulas obtained by formalization of sentences ad 1 (a)-(f).


Hint: (x ([P(x) ( G(x,2)] ( O(x))

Model 1: 

U = Natural numbers, P ( prime numbers (( U), G ( relation > (( U(U), 
O ( odd numbers (( U), a ( 2.

Model 2: 

U = rational numbers, P ( natural numbers (( U), G ( relation ‘is divisible by’ 
(( U(U), O ( even numbers (( U), a ( 2.
3. Define by a formula of FOL the following set-theoretical relations: 


A is a subset of B (A ( B)


A is a subset of the complement of C with respect to B (A ( B/C)
