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UNIVERSITY EXAMINATIONS
EXAMINATION FOR JANUARY/APRIL 2025/2026 FOR BACHELOR OF SCIENCE IN COMPUTER IN SCIENCE IN COMPUTER SCIENCE

COURSE: RBCS 7213 - DATA STRUCTURES AND ALGORITHM

[bookmark: _GoBack]DATE: 16TH APRIL, 2026                                                                               	TIME: 2 HOURS

GENERAL INSTRUCTIONS:	
Students are NOT permitted to write on the examination 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 before or 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(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 30minutes 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 1 (30 Marks)
a) Identify one real-world application of graph data structures and explain how the graph is used in that scenario.                                                                                             (4 Marks)

b) Using a labelled example of a tree data structure, illustrate the following:          (4 Marks)
i. Root
ii. Leaf nodes
iii. Degree
iv. Height

c) Define algorithmic time complexity in the context of data structures and algorithms. 
                                                                                                                                (1 Mark)
d) State three key properties of a Binary Search Tree (BST).                                   (3 Marks)

e) Using a labelled diagram, explain the deletion operation in a Max Heap.           (4 Marks)

f) A graphical interface is sometimes used to design industrial automation systems. State three advantages of visual programming environments compared to traditional text-based programming languages when implementing algorithms.                                    (3 Marks)

g) Describe four fundamental characteristics of data structures.                              (4 Marks)

h) Algorithms can be represented in several ways. Discuss four common methods of representing algorithms, providing a brief example for each.                              (4 Marks)

i) Study the statement:
“Memory-intensive algorithms may still be acceptable in server environments.”
            Explain whether you agree or disagree and justify your answer.             (3 Marks)

j) Compare AI prompt tokenisation techniques with the Trie data structure used in computer science.                                                                                                                  (4 Marks)

SECTION B (Answer ANY Two Questions)
QUESTION 2 (15 Marks)
a) Write a program (in any programming language) that accepts two numbers as input, determines the larger value, and displays both the numbers along with the larger one. 
                                                                                                                               (3 Marks)
b) Demonstrate the first pass of the Bubble Sort algorithm on the list: [6, 2, 5, 1]. Show all comparisons and swaps.                                                                                        (3 Marks)

c) Provide examples of the following:                                                                      (2 Marks)
i. A Weighted Graph
ii. An Occurrence List used in Trie structures

a) Using an example, discuss how Heap Sort can be used to sort the following array of ten values.                                                                                                                   (4 Marks)
	26
	5
	77
	1
	61
	11
	59
	15
	48
	19



d) Explain the insertion operation in a Max Heap, illustrating your answer with an example.
                                                                                                                                           (3 Marks)


QUESTION 3 (15 Marks)
a) Define the following terms:                                                                                  (2 Marks)
i. Balanced Tree
ii. Pivot element in Quick Sort

b) Routers in computer networks determine the path for transmitting data packets. Explain how Trie data structures can assist in efficient IP address routing.                      (3 Marks)

c) Write a program that reads two input values and prints the larger value while also displaying the original inputs.                                                                               (3 Marks)

d) Define Stack Overflow and describe when it typically occurs.                            (2 Marks)

e) Compare arrays and linked lists in terms of memory allocation and access efficiency.
                                                                                                                                           (2 Marks)
f) Demonstrate how a Stack Abstract Data Type (ADT) can be used to convert a decimal number into its binary equivalent.                                                                        (3 Marks)

QUESTION 4 (15 Marks)
a) Differentiate between the following tree traversal techniques:                            (2 Marks)

i. In-order Traversal
ii. Pre-order Traversal

b) Using a practical example, explain how a directed graph (digraph) can represent relationships or processes in real life.                                                                   (3 Marks)

c) State two practical applications of linked lists in computing systems.                 (2 Marks)

d) Explain the concept of backtracking and illustrate its use with a suitable example problem.                                                                                                                (4 Marks)

e) Discuss how indices are used in mapping characters and strings in standard and compressed Trie structures.                                                                                  (4 Marks)

QUESTION 5 (15 Marks)
a) Discuss the performance of Quick Sort under different pivot selection strategies such as first element, last element, and median pivot.                                                      (4 Marks)

b) Distinguish between Depth-First Search (DFS) and Breadth-First Search (BFS) in graph traversal.                                                                                                                (2 Marks)

c) Identify three limitations or disadvantages of the Bubble Sort algorithm.           (3 Marks)

d) Illustrate the state of a queue after performing the following operations sequentially:
                                                                                                                                           (3 Marks)
                   enqueue(2), enqueue(5), dequeue(), enqueue(8)


e) Explain the Shell Sort algorithm, including a simple example showing how the sorting process works.                                                                                                       (3 Marks)
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