ICS 202 Homework#3 (Term 091)(4%)
Due: Wednesday, 23rd December 2009
Note: Cheating cases in HW02 have been reported by graders. Students involved is such cheating offences in any homework will be given grade 0. 

Note: You may neatly draw all required diagrams by hand.

Question#1 [Binary and Binary Search trees][5 points]
(a) Give the Breadth-First, Inorder, Preorder and Postorder traversals of the following Binary tree:[image: image1.png]



(b) Draw the expression tree for the expression: A * B - (C + D) * ((P / Q) + A) and then use the tree to determine the postfix and prefix forms of the expression.
(c) Draw a binary search tree that results in inserting the following numbers in the given order in 

      an initially empty binary search tree:
30, 40, 24, 16, 35, 27, 60, 18, 29, 28, 25
(d) Draw the resulting Binary search tree after deleting 30 by each copying method from the following BST:
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Question#2 [Binary and Binary Search trees (Programming)][20+25+5 points]
(a)  Include the following instance method in the BinaryTree class:

   public MySearchableContainer getKeyFrequencies(){

     if(isEmpty())

       throw new IllegalArgumentException("Tree is empty");

     return getKeyFrequencies(new MySearchableContainer());

   }

The method returns a MySearchable container by calling a recursive auxiliary method: 

            private MySearchableContainer getKeyFrequencies(MySearchable  container)

 The returned container must be used directly to display the frequency of each distinct key in
 the invoking BinaryTree object, in a statement of the form: 
                           System.out.println(container);

    Give the complete implementation of the recursive auxiliary method:

    private MySearchableContainer getKeyFrequencies(MySearchableContainer container)
(b) Write a recursive instance method public boolean isBST() of the BinaryTree class that returns true if the invoking BinaryTree object is a Binary Search Tree; otherwise it returns false. Your method may use other recursive helper methods.
(c) Write a test program to test the methods getKeyFrequencies and isBST
Use the following Binary tree in testing getKeyFrequencies:
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Use the following two Binary trees in testing the method isBST:
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Question# 3 [Binary Heaps][5 points]
(a) Draw the tree that results in building a MinHeap, bottom-up, using the following keys inserted in the given order:  46, 13, 9, 18, 12, 8, 14, 11, 14, 6, 3 
(b) Draw the tree that results in building a MaxHeap, top-down, using the following array:

	-6
	14
	19
	9
	3
	29
	24
	2
	5
	-3
	37


(c) Draw the intermediate and the final heap tree that results in dequeing two keys from the heap given below.

	6
	8
	11
	14
	16
	12
	14
	17
	16
	18
	41


Question# 4 [Huffman Coding][10 points]
A text-file x contains the message:
            ALL SHABAABS SHALL EAT AT BABA HABBAS
(a) Create the Huffman code-tree for encoding the text-file. Note consider each blank in the massage as a character. Each word in the message is separated from the next word by a single blank character.

Show all intermediate and the final tree and the way these trees are arranged in a MinHeap priority queue. 
Note: Create a unique Huffman code tree by using the following guidelines:

1. If two or more initial one-node trees have the same frequency; arrange them in the MinHeap priority queue in alphabetically increasing order. The blank character is lower than all alphabetical characters.

2. Whenever two trees are dequeued from the priority queue; the first dequeued tree becomes the left subtree of the merged tree, and the second dequeued tree becomes the right subtree.

3. A merged tree t must be inserted after all trees in the MinHeap priority queue with the same frequency as that of t.

4. The left edge of each node in the final tree is assigned 0 and the right edge of each node is assigned 1
Note: NO GRADE WILL BE GIVEN FOR THIS QUESTION IF THESE 4 GUIDELINES ARE NOT FOLLOWED 

       From the Huffman code tree you created above, write the Huffman codeword of each

        character in a table similar to the following:
	character
	Huffman codeword

	' '          (blank)
	

	A
	

	B
	

	E
	

	H
	

	L
	

	S
	

	T
	


(b) Encode the message: HE SHALL SEAT
Note: Each word is separated from the next by a single blank character

(c) Decode the message 0011000001011011100100110011 if possible. If not possible show the output up to the point of failure.
(d) Decode the message 011011101 if possible. If not possible show the output up to the point of failure.
(e) Calculate the number of bits required to transmit the whole encoded file (DON’T INCLUDE THE NUMBER OF BITS FOR THE HUFFMAN CODE TREE). Show the details of your computations in a table similar to:
	character
	' '
	A
	B
	E
	H
	L
	S
	T

	codeword
	
	
	
	
	
	
	
	

	bits
	
	
	
	
	
	
	
	

	frequency
	
	
	
	
	
	
	
	

	Bits*frequency
	
	
	
	
	
	
	
	


(f) Calculate the compression ratio (DON’T INCLUDE THE NUMBER OF BITS FOR THE HUFFMAN CODE TREE)
Question# 5 [AVL trees] [10 points]
Show all intermediate and final trees and mention the rotations performed, if any, in inserting the keys 40, 20, and 29 in the given order in the following AVL-tree:


[image: image4.jpg]



[Note: You must draw 8 trees excluding the original AVL tree]

Question# 6 [B-trees][10 points]
(a) The key 30 in the B-tree of order 3 given below can be deleted in two different ways. Draw the final B-tree in deleting the key by each of these two methods.

[image: image5.jpg]30

50 | 70

25

10

100





(b) Draw the intermediate B-trees and the final B-tree of order 3 created by inserting the
       following data arriving in the given order: 92  24  6  7  11  8  22  4  5  16  19  20  78

(c)  Draw the final B-tree when 20 is deleted from the following B-tree of order 3:
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Question# 7 [B+-trees][10 points]
(a) Draw the intermediate and the final B+ tree when inserting the following numbers, in the given order, in an initially empty B+ tree of order 3:

9, 6, 2, 8, 4, 13, 10, 7

(b) Draw the final B+ tree when 11 is deleted from the following B+ tree of order 4:
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