Exercises (no mark)
Download and install the Java source code for “Binary Tree” and “Binary Tree Traversal” that is posted in the Canvas course site at link “Modules >> Resources >> Java Source Codes >> TreePackage.zip”. Practice with different interfaces and “BinaryNode.java”, “BinaryTree.java”, as well as the “DriverBT.java” to learn from different tree traversals and iterators. Such source code will help you to understand Binary Tree operations which are essential to the discussions of Binary Search Trees and Balance Trees, and Question 1 below. 
--------------------------------------------------------------------------
Important Notes: Add proper Javadoc comments to the source code for classes and methods. Add comments for other parts of your code to make them more understandable. Put the Java files of each question in a separate folder with clear naming (e.g., A3-Q1, A3-Q2). Add all folders in a parent folder with the name: "LastName-SENG5000-A3". Submit the "zipped" file of this folder to the Canvas system by the due date.
Question 1                                                                                                                  [20 Marks]
Use the textbook-provided skeleton source code for Chapter 6 (Trees) that you already imported to Eclipse. 
· Complete the methods of class "BinaryTree.java" including "preOrderTraversal()", "inOrderTraversal()" and "postOrderTraversal()". 
· Write a "driver" class for the "BinaryTree.java", populate the tree with different data, and test it in different cases. 
· Complete the "BinarySearchTree.java" class that you already imported to Eclipse. The textbook provided several source code listings starting from page 283. 
· Write a "driver" class for the "BinarySearchTree.java", populate the tree with different data, and test it in different cases. 
· Study the class "BinaryTree.java" on how different "iterator" classes (i.e., Preoderiterator, Inorderiterator, and Postorderiterator) are defined and used.
· Write a driver for class "BinaryTree.java" to test the operations of different iterators ("hasNext()", "next()", and "remove()" methods.
Hint: learn from the driver “DriverBT.java” (above) that is provided for you.
--------------------------------------------------------------------------
Question 2                                                                                                                  [20 Marks]     
Write a driver (main) method for the index generator that declares new Scanner and IndexGenerator objects. The Scanner can reference any text file stored on your hard drive. Use the Class “IndexGenerator.java” as Listing 6.8 (page 295) in the Koffman textbook. Test your driver with different text files. You should have imported this Class as part of the source code provided by the textbook for Chapter 6.
--------------------------------------------------------------------------
Question 3                                                                                                                  [10 Marks]
Write a recursive static method “repeat” that returns a string with each character in its argument repeated. For example, if the string passed to it is “seng”, method “repeat” will return the string “sseenngg”. Write a driver (main method) to test the “repeat” method. 
                                    --------------------------------------------------------------------------
Question 4:                                                                                                                 [10 Marks]
Write a recursive linear search method with a recursive step that finds the last occurrence of a target in an array (not the first). You will need to modify the linear search method so that the last element of the array is always tested. You will need to pass the current length of the array as an argument.
--------------------------------------------------------------------------
Question 5:                                                                                                                [10 Marks]
Write a recursive method “addBefore” that inserts a specified data object before the first occurrence of another specified data object. For example, the method call “aList.addBefore(target, inData)” would insert the object referenced by “inData” in a new node just before the first node of “aList” that stores a reference to “target” as its data.
 
--------------------------------------------------------------------------
Question 6:                                                                                                                [10 Marks]
Write a recursive method for “X to the power of n” that works for negative n as well as positive n.  Use the fact that:
--------------------------------------------------------------------------
Question 7:                                                                                                                [20 Marks]
Write the methods “rehash()” and “remove()” for class HashtableChain that you have imported for Chapter 7.
 
--------------------------------------------------------------------------

