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This program assignment has two separate programs in it, but each one uses the same Binary Tree template class. In this assignment you are asked to write a menu-driven program, part (a) to allow the user to manipulate a Binary Search Tree (BST). The user should be allowed to insert, delete, search and print elements in the tree - the last procedure should be done an inorder traversal. Implementations of postorder or preorder traversals should also be implemented. You should define a template for a BST, which should include a TNode class (data, lchild, rchild) and a BinaryTree class which has all the methods such as constructor, destructor, insert, delete, search, display, inorder, etc.. You should write your own test program to verify that your template works to create and manipulate the tree using the Binary Tree methods. You will demonstrate this program in interactive menu-driven mode and hand in the assignment with source code and output pages. 

Once you have defined your BST template and tested its correctness, you will then be able to complete the program assignment.  You have two options: (b) or (c).
(b) 

The BST should be created and, 100 randomly-generated integer elements should be inserted into the BST.  As an element is generated, it should be displayed. The output should look like a sequence of 100 random integer values. Then, you are to apply the treesort algorithm to sort the integer data in ascending order as done in class. This involves in creating an array big enough to hold the elements, then performing an inorder traversal. Each visit in the traversal will take the data element and place in into the next available slot in the array. After you have visited all the nodes, your data will be in ascending order in the array. You should then invoke the BST destructor to deallocate the entire set of nodes of the BST.

(c) 

The other option is to create a BST by inserting into it 10,000 randomly-generated integer elements. You are then to give the following statistical information about this BST: the maximum depth of a node in the tree and the average depth of all the nodes in the tree. You should run this 3 times, so that with each output the statistical data will differ due to the random generation of the tree. Clearly, you need to have a depth value as a parameter to a traversal if you are to add the sum of depths. This depth value is a simple value parameter, which is incremented by one for each recursive call. You also need a BST member maxDepth, initialized to zero. Whenever you visit a node, if its depth value is > maxDepth, then maxDepth needs to be updated.
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Binary Search Tree

Note: Using this balanced and full tree above, the maximum depth = 2, and the average depth = 1.429
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