Exercises 2
1. Transform the following sentence into formulas, negate them and formulate (in prose) the negated result:
a) When I write a program, then I am thinking whether it functions well.
b) A program functions if and only i fit is correctly formulated.

c) If I don‘t solve the problem carefully, then the result is dubious and I have to start again.
d) I can write programs in Java but I don’t know the syntax of C++.

e) Peter believes in the future of IT but Tom doubts about it.

f) If you study hard, you won’t have problems at school and you will be at ease. 
g) Neither Tom nor Paul will pick him up.
h) University can be studied only by those who successfully pass a secondary school-leaving exam.

i) Our team will win only if the players are in a good condition.
j) Our team will win if and only if the players are in a good condition.
k) If the players are in a good condition then our team will win.

l) If I learn math or logic then I enjoy the studies. 
Example of a solution: 

Ad (a): 
w – I write a program; t – I am thinking whether it functions well.



w (  t; negation: w ( (t


I write a program and I am not thinking whether it functions well. 


2. Arguments. 
a) Using the method of semantic tableau and resolution method decide whether the following arguments are valid. 
b) In case an argument is not valid, correct its assumption(s) or conclusion in order that the argument was valid. 


a) If a program does not function correctly, then there is a mistake in the program or the system is out of order. 
If there is a mistake in the program I have to consult the tutor. 
The program functions correctly. 
––––––––––––––––––––––––––––––––––––
If a program does not function correctly, I have to consult the tutor.
b) It is not true that the student knows Java and C++.
The student does not know Java. 
––––––––––––––––––––––––––––––––––––
The student does not know C++.

c) If I solve the problem then I succeed. 
If I do not solve the problem then I go to the cinema. 
––––––––––––––––––––––––––––––––––––
I succeed or I go to the cinema.
d) If I work then I earn money but if I am lazy then I enjoy my time.
Either I work or I am lazy.
Nevertheless, if I am lazy then I don’t earn money, whereas if I work then I don’t enjoy my time. 
––––––––––––––––––––––––––––––––––––
Hence I do enjoy my time.

e) If Charles or Tom got some money then they went to the pub and played cards. 
If they went to the pub then they didn’t go home. 
But they did go home. 
––––––––––––––––––––––––––––––––––––
Hence Tom did not get money.

f) Richard went to see his aunt or grandfather.
If Richard went to see his grandfather then he took some tobacco and brandy for him.
But Richard did not take any tobacco. 
––––––––––––––––––––––––––––––––––––
Richard went to see his aunt.

Example of a solution.
Ad (d):  
w – I work; m – I earn money; l – I am lazy; e – I enjoy.

Resolution:
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tautology is entailed be any assumptions – no good. 
12. etc.


No more non-tautological resolvents can be derived.
13. (e

Negated conclusion does not yield a contradiction with any of the previously derived clauses.
The argument is not valid, because an empty clause cannot be derived.  

In order that the argument were valid, we would need to add some assumption, for instance that I don’t earn money. 

5. a) Using the method of disjunctive and conjunctive tableau decide whether a given formula is a tautology, satisfiable or contradiction. 
b) Using the tableau write down CNF or DNF of the formula. 
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