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UNIVERSITY EXAMINATIONS
EXAMINATION FOR JANUARY/APRIL 2024/2025
BACHELOR OF SCIENCE IN COMPUTER SCIENCE / 
BACHELOR OF BUSINESS INFORMATION TECHNOLOGY
COURSE CODE: RCS 105
COURSE UNIT: DISCRETE STRUCTURES

DATE: __________	TIME: 2 HOURS
GENERAL INSTRUCTIONS:	
Students are NOT permitted to write on the examination question paper during exam 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 and any Other Two questions.
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 during the course of the examination.
4. ALWAYS show your working.
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 cover page 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 1hour 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 (30 Marks)
A. Discrete Mathematics is a branch of mathematics involving discrete elements that uses algebra and arithmetic. EXPLAIN its significance in Computer Science.	(4 Marks)

B. Discrete mathematics helps to find solutions to real-world problems, Mathematics can be perceived from two broad categories viz Continuous Mathematics and Discrete Mathematics. DIFFERENTIATE.						(4 Marks)

C. German mathematician G. Cantor (1845-1918) introduced the concept of sets. He can be considered as the founder of set theory and introduced the concept of infinite numbers with his discovery of cardinal numbers. DESCRIBE the concept of set(s).		(4 Marks)

D. Venn diagram, invented in 1880 by John Venn, is a schematic diagram that shows all possible logical relations between different mathematical sets. A Venn diagram is a logical diagram that shows the possible relationship between different finite sets. EXPOUND on the components of a Venn Diagram.						(4 Marks)

E. In mathematics, a "relation" describes a connection between elements of two sets, represented as ordered pairs, while a "function" is a special type of relation where each input value (from the domain) is associated with exactly one output value (in the range); essentially, a function guarantees only one output for every input, making it a more specific type of relation. DISTINGUISH between a DOMAN and CODOMAIN.							(4 Marks)

F. Matrices are mathematical structures used to represent data in a rectangular grid format, with rows and columns, and have a wide range of applications in various fields including physics, engineering, computer graphics, economics, and statistics. CONFER on any specific applications of matrices in solving systems.									(4 Marks)

G. In logic, a tautology is a statement that is always true, regardless of the truth values of the individual components or variables involved in the statement. Tautologies are important in logical reasoning and proofs because they represent universal truths. DISCUSS the principles or the foundational concepts of tautology.							(6 Marks)	

SECTION B: ANSWER ANY TWO QUESTIONS (20 Marks Each)
QUESTION 2 (20 Marks)
A. In mathematics, an interval represents a range of values between two endpoints. Intervals are commonly used to describe continuous quantities, such as time, distance, or temperature. Interval notation is a way to represent a set of numbers on a number line using brackets and parentheses. With the aid of examples DESCRIBE open, closed, half-open or half-closed (Left-open, left-closed) intervals.										(10 Marks)
B. Applying the concept of set operations and or types of sets knowledge, solve the given problems.
i. PROBLEM 1: In a class of 40 students, 22 play hockey, 26 play basketball, and 14 play both. How many students do not play either of the games?				(5 Marks)
ii. PROBLEM 2: In a school, every student either plays football or soccer or both. It was found that 200 students played football, 150 students played soccer and 100 students played both. Find how many students were there in the school. 				(5 Marks)
QUESTION 3 (20 Marks)
A. Logical operators are used to join two or more relational statements together. They give meaning to mathematical statements. The three basic mathematical logic operators are conjunction, disjunction, and negation. ILLUSTRATE the truth tables for the three operators.		(10 Marks)
B. There are some important properties of the union of sets. It is essential to take these properties into consideration while performing a union of sets. As per the commutative property of the union, the order of the operating sets will not affect the resultant set. This means that if the position of the operands is changed, the solution will stay the same and it will not be affected.
PROVE: A ∪ B = B ∪ A.								(4 Marks)
C. As per the associative property of union, when the sets are grouped using parentheses, the result will not be affected. This means that when the parentheses’ position is changed in any expression of sets that involves union, then the resultant set will not be affected by this.
PROVE: (A ∪ B) ∪ C = A ∪ (B ∪ C).						(6 Marks)
QUESTION 4 (20 Marks)
A. In mathematics, set theory is used to define and describe collections of objects, and set symbols are shorthand representations for sets and operations involving sets. With examples five DISCUSS set symbols.										(10 Marks)
B. Relations and functions can be also represented in different forms such as arrow representation, algebraic form, set-builder form, graphical form, roster form, and tabular form.
Define a function f: A = {1, 2, 3} → B = {1, 4, 9} such that f(1) = 1, f(2) = 4, f(3) = 9. SHOW the requisite set-builder notation, roster form, arrow representation and table representation for the given function.									(10 Marks)
QUESTION 5 (20 Marks)
A. Matrices is a rectangular array or table of numbers, symbols, or expressions, with elements or entries arranged in rows and columns, which is used to represent a mathematical object or property of such an object. An m × n matrix: the m rows are horizontal and the n columns are vertical. PROVE: Additive Inverse: A + (-A) = O = (-A) + A			(10 Marks)
B. Matrices have a wide range of applications in various fields including physics, engineering, computer graphics, economics, and statistics, primarily used for solving systems of linear equations. OUTLINE the practical application of matrices in these fields.	(10 Marks)
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