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UNIVERSITY EXAMINATIONS
EXAMINATION FOR MAY/AUGUST 2023/2024 FOR DEGREE IN COMPUTER SCIENCE
RCS 201 DATA STRUCTURES AND ALGORITHM

DATE: 15TH AUGUST, 2024.                  	TIME: 2 HOURS

GENERAL INSTRUCTIONS:	
Students are NOT permitted to write on the examination paper during examination period.
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.



QUESTION ONE (COMPULSORY) – 30 MARKS
(a) Define                                                                                                                   ( 4 Marks)
(i) Data Structure
(ii)  algorithm
(iii)  Abstract Data Type(ADT).
(iv)  Data hiding


(b) What are the features of an efficient algorithm?                                                  (2 Marks)

(c) List down any four applications of data structures.                                             (4 Marks)

(d) Outline briefly how a stack data type is used to evaluate an expression such as:
      (a + b) * c + d                                                             ( 4 Marks)

(e) State one advantage of quicksort.                                                                       ( 2 Marks)

(f) Compare a linear list and linked list 					.              ( 4 Marks)

(g) Develop an algorithm that tests whether a student has passed an exam or not and draw the flow chart									  ( 5 Marks)

(h) Write a code  to push and pop elements in a stack 			          	   (5 marks)


QUESTION TWO – 20 MARKS

(a) What is a stack?       								      (2 Marks)
                                     
(b) Discuss a two-dimensional array. Give an example.                                           (3 Marks)
  
(c) Wirte a code for enqueue and dequeue                                                                (5 Marks)

(d) Explain the following terms about complexity theory.                          	      (3 Marks)
(i) Best Case
(ii) Average Case
(iii) Worst Case

(e) Draw a queue data structure following the sequence:  add(A), add(B), add(C), remove, add(D), add(E), remove, add(F), add(G).                                                            (3 Marks)


(f) Define a complete balanced tree.						     (4 marks)



QUESTION THREE – 20 MARKS
(a) Define                                                                                                                   (4 Marks)
(i) A tree
(ii) Traversing
(iii) Insertion
(iv) Selection

(b) Differentiate between internal and external sorting.                                            (2 Marks)

(c) Using an example illustrate directed weighted graph       	                   	     (3 Marks)

(d) Discuss the importance of analysis of algorithms                                                (3 Marks)

(e) Using a sketch, differentiate between Max-Heap and Min-Heap.                       (6 Marks)

(f) Use a flowchart to represent the bubble sort operations.                                    (2 Marks)

QUESTION FOUR - 20 MARKS
(a) What are sorting algorithms?                                                                               (2 Marks)

(b) Outline the factors to be considered in deciding a sorting algorithm.                 (4 Marks)

(c) Explain insertion sort with an example.                                                              (4 Marks)

(d) Describe the following in relation to the rate of growth in algorithms.               (8 Marks)
(i) O(1)
(ii) O(n)
(iii) O(nlogn)
(iv) O(n2)

(e) State two properties of algorithms.                                                                       (2 Marks)


QUESTION FIVE – 20 MARKS
(a) What is a graph?                                                                                                    (2 Marks)

(b) Differentiate between                                                                                            (6 Marks)
(i) Weakly and strongly connected graph
(ii) Out-degree and in-degree of a graph
(iii) Simple graph and weighted graph
(c) How can a router ( a networking device) use graph algorithms to find the shortest path between itself and the final destination of a packet?                                           (2 Marks)

(d) Outline how to search in a binary search tree.                 			      (5 Marks)

(e) [bookmark: _GoBack]Illustrate the how to upheap and down heap 					      (5 Marks)	
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