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UNIVERSITY  EXAMINATIONS
EXAMINATION FOR MAY /AUGUST 2023/2024 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE
COURSE CODE   RCS 105          COURSE NAME Discrete Mathematics’ 
   DATE   April 2024						TIME: 2 HOURS

GENERAL INSTRUCTIONS:
Students are NOT permitted to write on the examination paper during examination time.
This is a closed-book examination. Textbook/Reference books/notes are not permitted. 
SPECIAL INSTRUCTIONS:
This examination paper consists of 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).  
1. PLEASE start the answer to EACH question on a NEW PAGE. 
2. Keep your phone(s) switched off at the front of the examination room.
3. 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.
4. ALWAYS show your work.
5. Marks indicated in parenthesis, i.e. ( ) will be awarded for clear and logical answers.
6. Write your REGISTRATION No. clearly in the answer booklet(s).
7. For the Questions, write the number of the question on the answer booklet(s) in the order you answered them.  
8. DO NOT use your PHONE as a CALCULATOR.
9. YOU are ONLY ALLOWED to leave the exam room 30 minutes to the end of the Exam.
10. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.









SECTION A: COMPULSORY
Question One (30 Marks)
a) Define the following terms 
i). An empty set                      						(2Marks)	
ii). Biconditional proposition						(2 Marks)
iii). Disjoint sets								(2 Marks)
iv). Logic								(2 Marks)
v). Algorithm								(2 Marks)
b) Check whether the statement p → ( q → p) is a tautology or a contradiction without using the truth table							(6 marks)
c)   State two applications of logic						(2 Marks)


ii).	If f(x) =   and g(x) = x, find f(g(x))          			(2 Marks)
d)  By use the truth table, define the conjunction of the propositions p and q
                                                                                                                  (5Marks)
e) Express the statement: ‘there exists a real solution to ax2+bx-c=0’ 	(5Marks)

SECTION B: ANSWER ANY TWO QUESTIONS
Question Two
Safaricom (Kenya Ltd) surveyed 400 of its customers to determine the
Way they learned about the new Jibambie tariff. The survey shows that 180 learned about the tariff from radio, 190 from television, 190 from newspapers, 80 from radio and Television, 90 from radio and newspapers, 50 from television and newspapers, and 30 from all three forms of media.
i. Draw a Venn diagram to represent this information			(4 marks)
ii. Using your Venn diagram determine the number of customers who learned of the tariff from at least two of the three media				(6 marks)
iii. The number of customers who learned of the tariff from exactly one of the three media. 									(5 marks)
iv. The number of customers who did not learn of the tariff any of the three (5 marks)





							
Question Three
a) State the associative laws as used in Boolean Algebra			(6 Marks)
b) 

Prove by a truth table the distributive law a= (a (4Marks)  
c) Proof the de-morgans theorem                  				 (4Marks)  
d) Use the laws of logic to simplify the expression: 			(6Marks)  
[image: ]
Question Four 
a) A=(3,−3,1  and B=(4,9,2)
i. Find the product A X B                                                                              (4Marks)
ii. Arrange the elements of A X B in a tabular array 			         (4Marks)
b) 

Let A =  and Let R be the symmetric relation given by R = . Draw 
i.  Digraph of R							 (3Marks)
ii.  Graph of R	 						(3Marks)	
iii. Adjacently matrix 						(3Marks)
iv. Find R2							(3Marks)
Question Five
a) Prove p → ( q → r) ≡ ( p ∧ q) → r without using truth table.	 	(3 Marks)
b) Let a, b, c, and d represent the sentences “The computer is within the local network.“, “The computer has a valid login id.“, “The computer is under the use of administrator.“, and “Internet is accessible to the computer.” So the complex sentence, “If the computer is within the local network or it is not within the local network but has a valid login id or it is under the use of administrator, then the Internet is accessible to the computer.” Represent as propositional  logics and evaluate using a truth table .			(7 marks)
c) 




i).	Let the universal set  if , ,  are subsets of U, show that 					(6 Marks)

ii).	Show that 						(4 Marks)
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