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UNIVERSITY EXAMINATIONS
EXAMINATION FOR JAN /APRIL 2022/2023 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE

COURSE CODE   RCS 105: DISCRETE STRUCTURES


DATE   August 2023	TIME: 2 HOURS

GENERAL INSTRUCTIONS:

	
Students are NOT permitted to write on the examination paper during examination time.
This is a closed-book examination. Textbooks/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 the 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 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 on 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 before 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) Show that the propositions ￢(p ∧ q) and ￢p ∨￢q are logically equivalent	(4 marks).
.
b) Write the negation of each statement as simple as possible:
I. If she works, she will earn money.
II. He swims if and only if the water is warm.
III. If it snows, then they do not drive the car.																(6 marks)
c) Explain the term binding, and for the expression below, identify the bound variables 
[image: ]						(4 marks)
d) Translate the following into English. 						(6 marks)

I. ∀x[x 2 ≥ 0] where U = R. 
II. ∃t[(t > 3) ∧ (t 3 > 27)] where U = R.
III. ∀x[(2|x) ∨ (2 6 |x)] where U = N


e) Given the digital circuit below derive the Boolean expression 	        		(5 marks)

[image: ]


f) Determine the truth value of each of the following statements where U = {1, 2, 3} is the universal set
(3 marks)
I. ∃x∀y, x2 < y + 1 
II. ∀x∃y, x2 + y2 < 12 
III.  ∀x∀y, x2 + y2 < 12
g)Negate each of the following statements:                                                                 (2 marks)
I. ∃x ∀y, p(x, y);
II. ∃x ∀y, p(x, y);
SECTION B: (ANSWER ANY TWO QUESTIONS)
QUESTION TWO (20MARKS)

a) Let p denote “He is rich” and let q denote “He is happy.” Write each statement in symbolic form using p and q. 
(8 marks)
I. If he is rich, then he is unhappy. 
II. It is necessary to be poor in order to be happy.
III. He is neither rich nor happy. 
IV. To be poor is to be unhappy.
b)  given that  A = {1, 2} and B = {a, b, c} show that the Cartesian product of AXB=BXA
(5 marks )

c)  Use a truth table to show that A ∩ (B ∪ C) = (A ∩ B) ∪ (A ∩ C).		(5 marks)
d) Define a proposition 								(2 marks)
QUESTION THREE (20MARKS)
a) Let A = {0, 2, 4, 6, 8}, B = {0, 1, 2, 3, 4}, and C = {0, 3, 6, 9}. What is A ∪ B ∪ C and
A ∩ B ∩ C?    									(5 marks)

b) State whether each of the following is true or false: 				(5 marks)
I. 2 ∈ A
II. 11 ∈ B
III. 4 ∉ B
IV. A ∈ U
V. A = {even numbers}
c) Let f :R –>R, f(x) = x2 and g:R–>R, g(x) = 3x – 1. Find f o g and g o f 	(5 marks)
d) Discuss any five applications of discrete structures				 (5 marks)

QUESTION FOUR (20MARKS)
a) Given the graph below 								(4 marks)

40
35
23
12
19
11
8
20
10
50
30
6
D
C
F
A
B
E
G

I. Derive the adjacent matrix A
II.       Find A2
b) Two hundred fifty members of a certain society have voted to elect a new chairperson. Each member may vote for either one or two candidates. The candidate elected is the one who polls the most votes. Three candidates, x, y z, stood for election, and when the votes were counted, it was found that 
-59 voted for y only, 37 voted for z only
-12 voted for x and y, 14 voted for x and z
-147 voted for either x or y or both x and y but not for z
-102 voted for y or z or both but not for x

I. Draw the Vern diagram.
II. Find out who won the election 							(6 marks)

a)  Express the statement: ‘for every x and every y, x+y>10’ using the predicate logic
(4 marks)
d)   List the elements of the following sets (N= {1, 2, 3…})				(6 marks)
I. A={x: x}
II. B= {}
III. C= {}	

QUESTION FIVE (20MARKS)
a) Let p be “It is windy,” and let q be “It is cloudy”. Give a simple verbal sentence that describes each of the following statements: 								(6 marks)

I. ￢p
II. p ∧ q
III. p ∨ q
IV. q ∨￢p.

b) Verify that the proposition p ∨￢(p ∧ q) is a tautology.			(4 marks)
c) Let X = {1, 2, 3, 4}. Determine whether each relation on X is a function from X into X.
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)}
 											(6 marks)
d) Translate the following statements into propositional logic:
I. If you study, you will get good grades; if you do not study, you will enjoy it. Therefore either you will get good grades or you will enjoy it.
II. If John is elected class representative, then either Mary is elected treasurer or Alice is elected vice-treasurer.					(4marks)
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