Computer Science 1 - Program 6

Binary Search Tree of Words

Assigned: 3/17/08 (Monday)

Due: 3/31/08 (Monday) at 11:55pm (WebCT time)

You will implement a binary search tree that stores words (strings of lowercase characters). At the beginning of your program, your search tree will be empty. Users will be able to insert words in the following manner:

1) Individually insert them by entering them from the keyboard.

2) Inserting all the words in a given text file.

Your tree should keep track of how many copies of a particular word is stored in the tree. Thus, each node in the tree should (at minimum) store the following two pieces of information:

a) the word

b) its frequency

You should also allow a user to delete words from the tree. This can only be done manually, by asking the user to enter the individual word to be deleted, and how many copies of that word are to be deleted. If there aren't enough copies to be deleted, simply delete all of the remaining copies and print out an error message denoting how many copies were actually deleted.

Finally, your program should be able to calculate some basic statistics for the currently stored tree. In particular, the user should be able to query the following pieces of information:

1) The total number of distinct words stored in the tree.

2) The total number of words stored in the tree

3) The number of times a particular word is stored in the tree

4) The depth of the node storing a particular word in the tree

5) The height of the tree

Input/Output Specification

You can create your own output, so long as it's fairly intuitive for the grader to understand. With respect to input, here are the choices you must provide the user:

1) Insert a word 

2) Insert words from a file

3) Delete a word

4) Print out the number of distinct words in the tree

5) Print out the total number of words in the tree

6) Print out the number of times a particular word is stored in the tree

7) Print out the depth of the node storing a particular word in the tree

8) Print out the height of the tree

9) Quit

For option number 1, simply prompt the user for the word and the number of copies to insert.

For option number 2, prompt the user for the name of the input file. To read in words from the file, read in each token from the file as a string, (you may assume that no single string is longer than 99 characters), and for all strings that only contain letters, convert those strings into equivalent lowercase strings and insert that word into the tree.

For option number 3, prompt the user for the word and the number of copies to delete.

For option numbers 4 and 5, just print out the requested information

For option numbers 6 and 7, ask the user for the word and print out the requested information.

For option number 8, just print out the requested information.
Implementation Restrictions

You must store your data in a binary tree, where each node of the tree stores a word and its frequency in the tree.

Sample Run

Which of the following choices would you like?

1) Insert a word 

2) Insert words from a file

3) Delete a word

4) Print out the number of distinct words in the tree

5) Print out the total number of words in the tree

6) Print out the number of times a particular word is stored in the tree

7) Print out the depth of the node storing a particular word in the tree

8) Print out the height of the tree

9) Quit
1

What word would you like to insert?

house

How many times would you like to insert house?

4

Which of the following choices would you like?

1) Insert a word 

2) Insert words from a file

3) Delete a word

4) Print out the number of distinct words in the tree

5) Print out the total number of words in the tree

6) Print out the number of times a particular word is stored in the tree

7) Print out the depth of the node storing a particular word in the tree

8) Print out the height of the tree

9) Quit
3
What word would you like to delete?

house

How many times would you like to delete house?

2
Which of the following choices would you like?

1) Insert a word 

2) Insert words from a file

3) Delete a word

4) Print out the number of distinct words in the tree

5) Print out the total number of words in the tree

6) Print out the number of times a particular word is stored in the tree

7) Print out the depth of the node storing a particular word in the tree

8) Print out the height of the tree

9) Quit
4

There are 1 distinct word(s) in the tree.
Which of the following choices would you like?

1) Insert a word 

2) Insert words from a file

3) Delete a word

4) Print out the number of distinct words in the tree

5) Print out the total number of words in the tree

6) Print out the number of times a particular word is stored in the tree

7) Print out the depth of the node storing a particular word in the tree

8) Print out the height of the tree

9) Quit
5

There are 2 word(s) in the tree.
Which of the following choices would you like?

1) Insert a word 

2) Insert words from a file

3) Delete a word

4) Print out the number of distinct words in the tree

5) Print out the total number of words in the tree

6) Print out the number of times a particular word is stored in the tree

7) Print out the depth of the node storing a particular word in the tree

8) Print out the height of the tree

9) Quit
8

The height of the tree is 0.
Which of the following choices would you like?

1) Insert a word 

2) Insert words from a file

3) Delete a word

4) Print out the number of distinct words in the tree

5) Print out the total number of words in the tree

6) Print out the number of times a particular word is stored in the tree

7) Print out the depth of the node storing a particular word in the tree

8) Print out the height of the tree

9) Quit
9

Thank you for using the word tree!
Deliverables

Turn in a single file, wordtree.c, over WebCT that solves the specified problem. If you decide to make any enhancements to this program, clearly specify them in your header comment so the grader can test your program accordingly. 

