KING FAHD UNIVERSITY OF PETROLEUM AND MINERALS

Information and Computer Science Department

ICS202: Data Structures

 HOMEWORK#4 (Term 082)

Due Date: Sunday, May 24th, 2009

Binary Heap [30 Points]

1. Build and draw both Binary Heap (min Heap) for the following input array: 30, 40, 24, 16, 35, 27, 60, 18, 29, 28, 25.
2. Rebuild and draw the heap after enqueuing 15 to the above heap.

3. Rebuild and draw the heap after dequeuing the root of the above heap (result of question no. 2).

AVL-Tree [20 Points]

1. Build and draw AVL-Tree for the given set of numbers (in the given order) inserted to the tree:  Show each key insertion detail by stating which key inserted, what rotation required (if any), and the tree after insertion: 17, 15, 16, 11, 12, 13, 14
Huffman Coding [20 Points]
Consider the following text message between the double quotes: “aba bbaab bacbccbbb a cbbccb aaabaa aba bc”. 
1. Build a Huffman coding tree that can be used to encode this message.

2. Show each symbol and its Huffman code representation.

3. Show the Huffman code for the following last portion of the message: “aba bc”.

4. Assuming that an uncompressed form of the text message will use one byte per letter, compute the compression ratio of the message.

B-Trees/B+-Trees [30 Points] 
Consider inserting the following keys:

12 , 22 , 23 , 15 , 80, 34 , 56 , 78 , 39 , 8 , 44 , 74 , 35 , 53 , 82 , 77 , 66 , 90 , 54 , 18 , 7 , 64 , 60 

1. Insert the above keys, respectively, into an empty B-Tree of order 5.

2. Insert the above keys, respectively, into an empty B+-Tree of order 5, where each leaf can contain up to 5 keys.

3. Show the resulting B-Tree after deleting keys 48, 50, and 52, respectively, from the following B-Tree.


[image: image1]
4. Show the resulting B+-Tree after deleting keys 18, 19, and 20, respectively, from the following B+-Tree.


[image: image2]
5. Assume that you have a B+-tree whose internal nodes can store up to 100 children and whose leaf nodes can store up to 15 records. What are the minimum and maximum number of records that can be stored by the B+-tree for 1, 2, 3, 4, and 5 levels?

6. Assume that you have a B+-tree whose internal nodes can store up to 50 children and whose leaf nodes can store up to 50 records. What are the minimum and maximum number of records that can be stored by the B+-tree for 1, 2, 3, 4, and 5 levels?

Important Notes:

· Store the classes in the correct package as specified.
· To access classes in different package, import the package appropriately.
· Your report for this homework and all subsequent homeworks must be word-processed and must follow the homework submission template format, which you can get in the downloadable section of WebCT.

· You need to submit two things:

1. Submit your entire ics202 package into the WebCT under the Assignments option.

2. A printed copy of your report at the beginning of the immediate class after the electronic submission due date.
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