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DIRECTIONS TO CANDIDATES 

Total No. of Questions: 4 
All questions are to be attempted. 

You may answer the questions in any sequence. 
Questions are NOT of equal value. 

All notation is as used in lectures. 
Working ( including all necessary reasoning ) is to be shown for all solutions. 

No examination aids or materials are allowed. 
 

This exam represents 10% of the total subject marks. 
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Question 1. (16 marks) 
(a) Write in logical notation using simple statements and connectives: 

If people marry in haste then they can regret it at their leisure,  

but if they marry with prudence then they are more likely to avoid jurisprudence. 

(b)  

(i) Let x and y be non-zero real numbers. Write the following statement in simple 

English: 

 ((x > 0 ) Ÿ ( y > 0 )) ⁄ ((x < 0 ) Ÿ ( y < 0 )) T 0>
y
x  

(ii) Determine whether the statement in (i) is true or false. If it is a true statement, 

briefly explain why. If it is a false statement, demonstrate why it is false. 

 

 

Question 2. (17 marks) 

(a) Using a truth table, determine whether the following statement is a tautology, a 

contradiction, or is contingent: 

 ~((p  ⁄  ~q ) Ÿ (q  ⁄  ~p)) ¤ ( ~p ¤ ~q)  

(b) Using the “quicker” method, prove that the following statement is a tautology: 

 ((p Ÿ ( q ⁄ r ) ) Ÿ ( p fi ~q)) fi r 

 

 

Question 3. (15 marks) 

Using the Rules of Substitution and Substitution of Equivalence and the following three 

tautologies,  

1. ~(p ⁄ q) ¤ (~p  Ÿ  ~q) 

2. p fi q ¤ ~p  ⁄  q  

3. (p ¤  q) ¤ ((p fi q) Ÿ (q fi p)) 

formally prove that the following statement is also a tautology: 

 ~(p Ÿ (q Ÿ r) ) fi ((~r ⁄ ~q) ⁄ ~p) 
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Question 4. (32 marks) 

(a) Write in predicate calculus notation using quantifiers and variables: 

The sum of any two integers is also an integer. 

(b) Write in simple English without using quantifiers or variables: 

 $x Œ —, "y Œ —,  x < y. 

(c) Write down the negation of the statement in part (a) as follows: 

(i) in predicate calculus notation using quantifiers and variables 

(ii) in simple English without using logical quantifiers and variables. 

(d) Determine whether the statement in (a) is true or false. If it is true, briefly explain why it 

is true. If it is false, demonstrate why it is false.  

(e) Write down the negation of the statement in part (b) as follows: 

(i) in predicate calculus notation using quantifiers and variables, 

(ii) in simple English without using logical quantifiers and variables. 

(f) Determine whether the statement in (b) is true or false. If it is true, briefly explain why it 

is true. If it is false, demonstrate why it is false. 


