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UNIVERSITY EXAMINATIONS

EXAMINATION FOR MAY-AUGUST 2022/2023 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE

COURSE CODE: RCS 205         COURSE UNIT: Data Structures and Algorithms 
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 and 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 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.
Question 1 (30marks)

(a) Distinguish the  following concepts





[10marks]

i. Structured Data type and Abstract Data type

ii. Data encapsulation and Data abstraction

iii. Algorithm and program

iv. Array and Record

v. One-dimensional and multi-dimensional arrays

(b) Outline four characteristics of a good algorithm.




[4marks]

(c)        Using a sample tree, explain three tree traversal algorithms.


[6marks]

(d) A queue is implemented using an ADT list to present its items. Discuss the efficiency of the queue insertion and deletion operations when the ADT list implementation is:

i. Array-based

ii. Pointer-based
















[6marks]

(e) Outline four possible applications of ADT Queue in computing. 


[4marks] 

Question 2 (20marks)

(a) Using examples, differentiate between a binary tree and a general tree.

[4marks]

(b) Write a two-dimensional array to explain the concept of row-major order. 

[6marks]

(c) Explain two types of complexities of study in data structures.


[4marks]

(d) Give the algebraic expression : (a-b/c)+d*e

i. Convert it into a postfix expression



[3marks]

ii. Generate a binary tree from the expression


[3marks]

Question 3 (20marks)]
(a) Explain four features of a recursive program.



[4marks]

(b) Differentiate between double-ended queues and circular linked lists. Use illustrations 









[4marks]
(c) Describe the concept and motivation of circular QUEUE. Use illustration.











[5marks]

(f) Using an Example, demonstrate how insertion sort works.



[7marks]

Question 4 (20marks)

(a) Define the term “Algorithm analysis.” Explain two important quantitative metrics of interest in algorithm analysis.   







[4 marks]


(b) Sort the array given below using the heap sort algorithm.



[6 marks]
	30
	20
	6
	15
	8
	3
	4


(c) Explain the algorithm for pushing element Y on the stack.



 [3 marks]

(d) Apart from the popping state, three other operations of a stack. Give their syntax.












 [3 marks]

(e)  Explain two forms of storing data structures in a computer system.
 

[4marks]

Question 5 (20marks)

(a) Using well-labeled examples, explain how to ;

i. Insert a new element into a heap.




[3marks]

ii. Remove element from heap.




[3marks]

       (b) Explain three applications of Queue ADT.





[3marks]

      (c)  Define recursion.








[2marks]

      (d) Discuss the data structures used to implement recursion.



[4marks]

     (e) Describe five benefits of studying data structures and algorithms to software developers.












[5marks]
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