Exercise 1 (negation and equivalence)



Transform the following sentence into formulas, negate them and formulate (in prose) the negated result:
a) When I go abroad I take a passport or an identity card.
b) Number 12 is a prime if and only if it has exactly two factors or it is divisible by 4.
c) Number 12 is a prime unless it has more than two factors.
d) Neither Tom nor Paul will pick him up and he his to take a train.
Formulate the sentences (a) – (d) in an equivalent way and write down the new equivalent formulas.

Exercise 2
(models and truth-tables)
Find the models of the following formula F:
F:

(p ( q) ( (q ( r) 

Using the truth-value table show that the formula (q ( (r ( (p) is logically entailed by the formula F: 
(p ( q) ( (q ( r) |= ((q ( (r ( (p) 
Exercise 3
(equivalent transformations)






Using equivalent transformations prove that the formula F is equivalent to 
((p ( (q ( r)) ( q ( (q ( r).

Check this equivalency by truth-value table. 
Task 4 (Arguments)




4 credits
Using (a) semantic tableau and (b) resolution method prove that the following arguments are valid. 



a) It is not true that the student enrolled both in Mathematics and English courses. 
The student did enrol in Mathematics. 
––––––––––––––––––––––––––––––––––––
The student did not enrol in the English course.
b) If Charles or Tom went for shopping then if we have got a new computer we’ll finish the program. 
If Tom went shopping then we will not finish the program. 
We have got a new computer. 
––––––––––––––––––––––––––––––––––––
If Tom went shopping then Charles didn’t.

What does follow from the following assumptions?

It is raining and sunshine.

If it is sunshine then there is a rainbow or it is not raining.
–––––––––––––––––––––––––––––––––––––––––––––––
???
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