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UNIVERSITY EXAMINATIONS
EXAMINATION FOR SEPTEMBER/DECEMBER 2025/2026 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE
RBCS 7113: DISCRETE STRUCTURES
[bookmark: _GoBack] DATE: 2ND DECEMBER 2025						TIME: 2 HOURS
GENERAL INSTRUCTIONS:
Students are NOT permitted to write on the examination paper during examination time.
This is a closed book examination. Text book/Reference books/notes are not permitted. 
SPECIAL INSTRUCTIONS:
This examination paper consists Questions in Section A followed by section B.
Answer Question 1 in section A and any Other Two questions in section B.
QUESTIONS in ALL Sections should be answered in answer booklet(s).  
 PLEASE start the answer to EACH question on a NEW PAGE. 
1. Keep your phone(s) switched off at the front of the examination room.
1. Keep ALL bags and caps at the front of the examination room and DO NOT refer to ANY unauthorized material before or during the course of the examination.
1. ALWAYS show your working.
1. Marks indicated in parenthesis i.e. ( ) will be awarded for clear and logical answers.
1. Write your REGISTRATION No. clearly on the answer booklet(s).
1. For the Questions, write the number of the question on the answer booklet(s) in the order you answered them.  
1. DO NOT use your PHONE as a CALCULATOR.
1. YOU are ONLY ALLOWED to leave the exam room 30minutes to the end of the Exam.
1. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.


SECTION A(Compulsory)
Question One (30marks)
a. Let f :  f(x) = 3x − 1 and g(x) = x2, then what is 							(4marks)
I.  g◦f	
II. f◦g	
			
b. Let A = {1,2,3} and B = {u,v} and • R1 = {(1,u), (2,u), (2,v), (3,u)} • R2 = {(1,v),(3,u),(3,v)} What is: 
I.  R1  R2 
II.  R1  R2 
III. R1 - R2
										(6 marks)
c. Use the laws of logic to show that  ¬(p ∨ (¬p ∧ q)) ≡ ¬p ∧ ¬q						  (4marks)

d. Consider the conditional proposition p → q. The simple propositions q → p, ￢p → ￢q and ￢q → ￢p are called, respectively, the converse, inverse, and contrapositive of the conditional p → q.	construct the truth table for each and indicate the pairs that are logically equivalent  										(8 marks)

e. Suppose N = {1, 2, 3, …} is the universal set, and A = {n | n ≤ 6}, B= {n | 4 ≤ n ≤ 9}, C= {1, 3, 5, 7, 9}, D= {2, 3, 5, 7, 8}.													(8 marks)
Find: 
I. A ⊕ B 
II. B ⊕ C
III. A ∩ (B ⊕ D)
IV. (A ∩ B) ⊕ (A ∩ D).

SECTION B (ANSWER ANY TWO QUESTIONS)
Question Two (15 marks)
a. Proof that: (p  r)  (q  r)  (p  q)  r 								(5 marks)
b. List six types of relations and their properties.							(5 marks)
c. Given A = {1, 2, 3, 4} and B = {x, y, z}. Let R be the following relation from A to B: 				( 5 marks)
R = {(1, y), (1, z), (3, y), (4, x), (4, z)}
I. Determine the matrix of the relation.
II. Draw the arrow diagram of R.
III. Determine the domain and range of R.												
Question Three (15marks)
a. What are the contrapositive, the converse, and the inverse of the conditional statement, “The home team wins whenever it is raining?”												(6 marks
b. Let A = {1, 2, 3},B = {a, b, c}, and C = {x, y, z}. Consider the following relations R and S from A to B and from B to C, respectively.
R = {(1, b), (2, a), (2, c)} and S = {(a, y), (b, x), (c, y), (c, z)}
I. Find the composition relation R◦S.
II. Find the matrices MR,MS, and MR◦S of the respective relations R, S, and R◦S				(5 marks)
c. Given the graph Find the adjacent matrix W = [wij ] of the graph G					 (4 marks)
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Question Four (15 marks)
a. Let X = {1, 2, 3, 4}. Determine whether each relation on X is a function from X into X. 					(4 marks )
I. f = {(2, 3), (1, 4), (2, 1), (3.2), (4, 4)}
II. g = {(3, 1), (4, 2), (1, 1)}
III. h = {(2, 1), (3, 4), (1, 4), (2, 1), (4, 4)}
b. Express the statement: ‘there exists a real solution to ax2+bx-c=0’ and predicate  function  																		(6 marks)
I. What will happen if  b2<4ac
II. What can we do to make (ii)to be  true
c. Express the following statements in English 								(5  marks)
I. x y Loves (x,y) 
II. y x Loves(x,y	

 Question Five (15marks)
a. Let A = {1,2,3}, B = {0,1,2} and C = {a,b}.  let  R = {(1,0), (1,2), (3,1),(3,2)}  and  S = {(0,b),(1,a),(2,b)}. using a matrix method, determine if the relation are reflexive,  symmetric or transitive	 				(6marks)
b. Proof that the  expression below are transitive 							(4 marks)
I. {( a,b)|a≤b}{(a,b)|a≤b}
II. {(a,b)|a>b}{(a,b)|a>b}
III. {(a,b)|a+b≤3}{(a,b)|a=b+1}
IV. {(a,b)|a+b≤3}
c. Let A = {1, 2, 3, 4, 5}. Determine the truth value of each of the following statements 
(5 mark)
i.  (∃x ∈ A)(x + 3 = 10) 
ii.  (∃x ∈ A)(x + 3 < 5)
iii.  (∀x ∈ A)(x + 3 < 10) 
iv.  (∀x ∈ A)(x + 3 ≤ 7)
v. (∃x∈A)(x−2=5)
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