CS 140a

Program 3

Due: Monday, November 9

In this assignment you will be implementing a binary search tree.  You must use a linked implementation of a tree.  Each node in your tree should hold a string (note: a string can be more than one word).  Each node will also contain an integer called count.  Include the following functions for the tree.  

· Insert an item into the binary search tree.  Be sure to keep the binary search tree properties.  When an item is first inserted into the tree the count should be set to 1.  When adding a duplicate string (case sensitive), rather than adding another node, the count variable should just be incremented.  

· Search for a string in the binary search tree.  It should return a pointer to the node in which it is found or it should return NULL if the string is not in the tree. 

· Find and return the smallest value in the tree.

· Find and return the largest value in the tree.

· Compute and return the height of a particular subtree.  This function should take a pointer to a node and return the height of the subtree using the specified node as the root.  Thus, if the root was passed to this function, the value returned would be the height of the entire tree. 

· Remove a specified string from the tree. Be sure to maintain all binary search tree properties.  If removing a node with a count greater than 1, just decrement the count, otherwise, if the count is simply 1, remove the node.

· Print the tree in the following manners.  When printing a node, print the string followed by the count in parentheses.  For example, 

goodbye(2)

Hello World(1)

· Traverse and print the tree in preorder notation with each string on a separate line.  Write this function recursively.

· Traverse and print the tree in inorder notation with each string on a separate line.  Write this function recursively.

· Traverse and print the tree in postorder notation with each string on a separate line.  Write this function recursively.

Now write a main program that allows the user to continue choosing between any of the above functions.

Note: you will need this code for your next assignment.

