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95-771 – Data Structures and Algorithms for Information Processing

Homework #2

Due Saturday, October 8, 2011 Midnight

Topics: Queues and Red Black Trees

This is the first part of a two-part assignment. In this part, you will implement a red black tree of integers. 

Part 1 – Red Black Tree.  On the class schedule is the javadoc specifications for three classes: Queue.java, RedBlackNode.java, and RedBlackTree.java.

The RedBlackTree class is an implementation of a balanced binary search tree in Java.  You have seen in class how a red black search tree works. Following the javadoc specifications given, you are to write an implementation of the RedBlackTree class.   Once you have completed your implementation, you should examine each method you have written and state the worst and best case Big-Theta functions (as you did in the first assignment). Include those big theta functions in your javadoc comments.
Note the method levelOrderTraversal().The method levelOrderTraversal() must use a queue to perform the traversal.  So, you will need to write a Queue class. Your Queue class must make good use of the doubly linked class that you wrote in homework 1. That is, implement the queue methods using the doubly linked list.

An algorithm for a level order traversal is provided on the course slides. Details concerning red black trees may be found in the javadoc provided.
Include a main() routine that acts as a test driver for your red black tree. Be very careful to use the exact same names as we did so that your RedBlackTree class will work with our test program. Within the javadoc, there is an example main() routine provided as a test case. Your main routine will generate the same style of output, i.e, for each node holding data in the reb-black tree, be sure to show the data in its parent, left child and right child nodes.
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