Exercise #3 
Resolution method in propositional logic.

Since your solutions of the Task # 2 still were not perfect, let us exercise some more examples.

i) Using resolution method, find logical consequences of each of these assumptions.

a) p ( (q ( r), r ( q

b) p ( (q ( r), r ( (p

c) p ( q, p ( q

d) (p ( q, (q ( (r, q ( p

e) p ( q ( (r, p ( (r, r ( (q, p ( r

ii) Using resolution method prove these tautologies:
a) [(p ( q) ( (q] ( (p
b) [p ( (q ( r)] ( [(p(q) ( r]
c) [(p ( q) ( (q ( r)] ( (p ( r)
iii) Using resolution method prove that the following sets of formulas do not have a model (are contradictory):
a) {p ( q, p ( r, (q ( (r, (p} 
b) {p ( q ( r, (s ( (q, t ( (r, p ( ((s ( t)}
iv) Formulate (in prose) as many as possible valid arguments using items (iii) a) and b).
v) Solve the following puzzle: 

Suppose that the following facts are valid: 

(1)
Adam, Bert and Cyril are friends. Each of them has just one of the following jobs: programmer, technician, researcher 
(but you don’t know who is what)
(2)   Adam is older than the researcher.

(3)   Technician is the best friend of Adam.
(4)   Researcher borrowed from Bert 50 Euros.
Answer the question “Who is what”?
Hint: write down as many atomic formulas as you can deduce from this knowledge base, for instance, formulas of the from (now I do not say that the formulas below are true in this situation): 

(A is r) – meaning “Adam is a researcher”, or [((A is r) ( ((A is p)] ( (A is t)

