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Question One (Compulsory)

a) Distinguish between “Logic” and “Propositional Logic” (4 marks)

b) Use a directed graph to represent the relationship R= {(1, 1), (1,3), (2,1), (2,3), (2,4), (3,1), (3,), 
(4,1)} (4 marks)

c) Find the Cartesian product A x B given that A = {1, 2, 3, 4} and B = {x, y, z}. Hence show that the 
product B x A is not same as A x B. (6 marks)

d) Define the following terms:
(i) Tautology
(ii) Contradiction 
(iii) Power set
(iv) Mutligraph
(v) Logical equivalence (10 marks)
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e) Show that 
qp 

is equivalent to 
⇁q→⇁ p

(6 marks)

Question Two

a) Let  


{1,2,3,……,20},  A = {5, 10, 15, 20}
B = {2, 4, 6, 8, 10, 12, 14,  18, 20} and C = {3, 6, 9, 12, 15, 18}

Draw a venn diagram, label the regions and place each element in the appropriate region.
(10 marks)

b) Given U = 
   Aegeranisxxx ,int,101:

the set of odd numbers, B = The set of factors of 24
and C = {3, 10}
(i) Draw a venn diagram

(ii) Find 
      ''' CBAandCABA 

 (10 marks)

Question Three 

a) Define the following terms:
(i) Theorem
(ii) Lemma
(iii) Collorary (6 marks)

b) Prove by induction the theorem:
“If n is an odd integer, then n2 is odd” (4 marks)

c) Prove by contraposition the theorem:
“If n is an integer and 3n + 2 is odd, then n is odd” (5 marks)

d) Prove that 
2

is irrational by giving a proof by contradiction. (5 marks)

Question Four

a) Draw a graph with the adjacency matrix below.



















0110

1001

1001

0110

(6 marks)

b) Find the adjacency matrix for the multigraph below (6 marks)
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c) Distinguish the terms “Binary relation” and “Symmetric relation” (4 marks)

d) Use an incidence matrix to represent the following graph (4 marks)

Question Five

a) Construct a truth table for each of the compound propositions:

(i)
  rqp 

(ii)
   qp (⇁q → r )

 

(iii)
   q pqp p

 (12 marks)

b) Show that 
⇁

 
 qp 

and 
⇁ p

 
 ⇁q

 are logically equivalent.

(4 marks)

c) Using a truth table, prove that:

x ( y+z )=xy+xz  (4 marks)
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