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King Fahd University of Petroleum & Minerals

College of Computer Science and Engineering

Information and Computer Science Department

Second Semester 102 (2010/2011)

ICS 202 – Data Structures 
Major Exam 2
Sunday, 1st May, 2011
Time: 90 minutes
Name:  _______________________________________________
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	Section 01


	
	Question #
	Max Marks
	Marks Obtained

	Dr. Wasfi
	
	1
	20
	

	11-11:50am
	
	2
	30
	

	Section 02
	
	3
	25
	

	Dr. Sami
	
	4
	25
	

	10-10:50am
	
	Total
	100
	


Instructions

1. Write your name and ID in the respective boxes above and circle your section.

2. This exam consists of XXX pages, including this page, plus one double-sided reference sheet, containing 4 questions.

3. You have to answer all 4 questions.

4. The exam is closed book and closed notes. No calculators or any helping aids are allowed.

5. Make sure you turn off your mobile phone and keep it in your pocket if you have one. 

6. The questions are not equally weighed.

7. The maximum number of points for this exam is 100.

8. You have exactly 90 minutes to finish the exam.

9. Make sure your answers are readable.

10. If there is no space on the front of the page, feel free to use the back of the page. Make sure you indicate this in order not to miss grading it. 
Q.1 (20 points): Consider the following recursive java method

public void Strange(int n)

if (n == 1) {

System.out.println(n);

System.out.println(n-1);

}

else { // n > 1

System.out.println(n+2);

Strange(n/2);

System.out.println(n+1);

}
(a) (7 points) What is the recurrence equation that describes the number of times the System.out.println statement gets executed. Hint: You may assume that n is a power of 2.
(b) (11 points) Solve the above recurrence equation, finding the closed form solution.

(c) (2 points) Express the complexity of the algorithm in terms of Big O() notation.
Q.2 (30 points):
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Consider the above BinaryTree. Let v be an object of class PrintingVisitor which prints the key of a node.
a) Recall that the method breadthFirstTraversal of class BinaryTree class uses a queue structure to traverse all the nodes of a tree. Simulate the invocation of 

breadthFirstTraversal(v) 
on the root node of the above tree. In your answer you describe the simulation using only three different types of methods: enqueue, dequeue, and print. For example:
enqueue(34)

print(13)

dequeue(34)

….

b) What is the output of each one of these invocations on the root node of the above tree:

(i) preorderTraversal(v)
(ii) inorderTraversal(v)

(iii) postorderTraversal(v)

c) Does the above tree satisfies the properties of a MinHeap ?
d) Assume that the above tree represents a priority queue where the dequeue method deletes the node with the smallest (key) priority. 

(i) Describe how the method dequeue works such that to always satisfy the property of priority queue.
(ii) Draw the binary tree after a call to dequeue is performed. 

(iii)  Draw the binary tree after a call to enqueue(15)

Q.3 (25 points):
(a) (6 points) Mention one advantage of using binary heaps over AVL Trees and one advantage of using AVL Trees over binary heaps.
(b) (8 points)  Write an algorithm that takes as input an AVL tree T and changes the key value val_old to val_new in T. Assume that val_old and val_new are integers.
Important: you have to ensure that the tree satisfies all the properties of an AVLTree.

Algorithm changeKeyValue(AVLTree T, val_old, val_new)

{

(c) (7 points) Insert the following keys, respectively, into the AVL Tree below.

48 , 32 , 31 , 29
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(d) (4 points) Delete key 25 from the following AVL Tree, showing all your work. 
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Q.4 (25 points):
(a)  (5 points) What is the maximum number of keys a B-Tree of order 101 with height 4 can have?

(b) (14 points) Insert the following keys, respectively, into an initially empty B-Tree of order 4. Make sure you show the intermediate steps and indicate any assumptions you make.

23 , 32 , 51 , 8 , 44 , 62 , 19 , 14 , 17 , 70 , 75 , 18

(c) (6 points) Consider the following B-Tree of order 5. Delete the key 44 and show the resulting B-Tree. Make sure you clearly indicate the intermediate steps. 
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