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UNIVERSITY EXAMINATIONS

EXAMINATION FOR MAY /AUGUST 2023/2024 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE

COURSE CODE   RCS 201 DATA STRUCTURES AND ALGORITHMS 
DATE: 30TH DECEMBER 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 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) What is the difference between a stack and a queue? Can they be implemented using similar underlying techniques                                              
 (5 marks)
b) If you are requested to write an application to simulate the inbox of your mobile phone about the arrival of new messages

i. Suggest the appropriate data structure you will use  and justify the answer
(2 marks)
ii. What are the factors that will guide you to choose the particular data structure in (i) above





(3 marks)
iii. Write pseudo code to accept new massages


(5 marks)
iv. How do you test if the inbox is empty or full 

(2 marks)
c) Cite FIVE areas where queues can be applied in information systems 










 (5 marks)
d) Tree data structures are special graphs discuss. 


(3 marks)
e) write an algorithm for binary search 




(5 marks)
SECTION B: ANSWER ANY TWO QUESTIONS
QUESTION TWO (20 MARKS)
a) Define a list ADT






(2 marks)
b) Draw a flow chart to











(5 marks)
i. Add a new item X at position i

ii. Deletes item at position i
i. Discuss the any two heap operations 



(4 marks)
ii. Represent the array below in a binary tree. Perform a heap sort on it 
(5 marks)
	[0]

[1]

[2]

[3]

[4]

[5]

[6]
	19

	
	60

	
	23

	
	66

	
	30

	
	8

	
	10


 d)  Trace the steps of the binary search for the key field 20 in the array below  











(4 marks)
	70
	63
	52
	8
	10
	12
	60
	56
	32
	30
	14


[1]    [2]  [3]  [4]  [5]   [6]  [7]   [8]  [9]   [10]
 [11]

QUESTION THREE (20 MARKS)
i. Define a stack ADT





(2 marks)
ii. Define the sequential search 




(2 marks)
a) Show how the following items; 40 50 30 can be implemented in stack ADT as an array 








(2 marks)
	[6]

[5]

[4]

[3]

[2]

[1]

[0]
	

	
	

	
	

	
	

	
	30

	
	50

	
	40


b) Trace the behavior of the following operation on (b) above PUSH (70) PUSH (80) PUSH(90) POP() PUSH(77) POP()




(3 marks)
c) Give all order of traversal for the following binary tree

(6 marks)

e) Write a pseudo code  merge sort 



        (5 marks)
QUESTION FOUR (20 MARKS)
a) Given the equation (A+B)*C/F construct a binary tree and come up with prefix, infix, and postfix notation 





(6 marks)

b) Write a C code to implement the POP and PUSH functions of stack ADT   

(6 marks)
c) Define a binary search tree and outline four of its properties 
(6 marks)
d) The cost of sequential search id On and that of the binary search id Olog2n which is faster between the two. Justify your answer


(2 marks)
QUESTION FIVE (20 MARKS)
a) What are the advantages of linked lists?



(4 marks)
b) Explain any three desirable traits of a good algorithm  

(6 marks)
c) Suppose you delete items from an array based on the implementation of a list but do not close the gaps. State any two problems that may arise   
(4 marks)
d) Given the tree below perform a down-heap followed by an up-heap of value 10 and 3






















(3 marks)
e) Define the following term in relation to trees using examples 

(3 marks)
i. Siblings 




ii. Depth

iii. Leaf  
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