Computer Science II Summer 2007
Homework Assignment #2: Another Dictionary

Assigned: 5/30/07 (Wednesday)

Due: 6/11/07 (Monday)
AlphaTree
In the first recitation program, words from a dictionary were stored in a HashTable, allowing for insertion and word look-up. For this assignment you will develop an application with the same functionality with a different underlying implementation.

In particular, each word in the dictionary will be stored in an AlphaTree structure, which is essentially a 26-ary tree storing boolean values at each node. Each node of the tree contains a boolean instance variable and 26 references to AlphaTree nodes (these can be stored in an array called nextLetter), one for each letter in the alphabet. A single AlphaTree object can store a whole dictionary. The root node of this tree stores false. Here is an example of how the word "dog" would be stored in the tree:

Each letter can be represented numerically. 'a' is 0, 'b' is 1, 'c' is 2, ..., and 'z' is 25. Only purely alphabetic words are stored in the dictionary. Since d is the first letter, we can go to nextLetter[3] and allocate space for it. Let this newly created node be called temp. Then temp.nextLetter[14] is created since the value of 'o' is 14. Let this new node be temp2. Finally, the node temp2.nextLetter[6] is created and temp2.isword is set to true. Pictorially, here is an example of how a portion of the tree looks. If a node stores true, that means the String that that node corresponds to is a valid word. If it stores false, it is not a valid word. (Nodes that store true are in bold.)
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(Note: The tree above indicates that the Strings d, do, dog, h, he, hell, hello, help, r, ran, and rat are words while hel and ra are not.)

Finally, if a path corresponding to a String is not in the tree, then the String is NOT a word.

You are to write an AlphaTree class that allows the user the following options:

1) Add/Insert an individual word to an AlphaTree object.

2) Delete an existing word from an AlphaTree object.

3) Search to see if a word is in an AlphaTree object.

Whole Application

In a separate class, write an application that utilizes an AlphaTree object. In particular, your application will give the user the following five options:

1) Add in words into the Dictionary/AlphaTree from an input file that is in the same format as the input file for recitation program #1.

2) Add an individual word into the Dictionary/AlphaTree entered by the user.

3) Delete an individual word from the Dictionary/AlphaTree.

4) Search for an individual word from the Dictionary/AlphaTree.

5) Quit

Sample I/O (User input in italics)

Welcome to the Dictionary Program!

Which of the five following options would you like to choose?

1) Add words into the Dictionary from a file.

2) Add a single word into the Dictionary.

3) Delete a single word from the Dictionary.

4) Search for a single word in the Dictionary.

5) Quit.

1
What is the name of the file with all of the words?
dictionary.in

Great, your words have been loaded into the dictionary!

Which of the five following options would you like to choose?

1) Add words into the Dictionary from a file.

2) Add a single word into the Dictionary.

3) Delete a single word from the Dictionary.

4) Search for a single word in the Dictionary.

5) Quit.

2

What word would you like to add to the dictionary?

strategery

Great, your new word has been added to the dictionary!

Which of the five following options would you like to choose?

1) Add words into the Dictionary from a file.

2) Add a single word into the Dictionary.

3) Delete a single word from the Dictionary.

4) Search for a single word in the Dictionary.

5) Quit.

3

Which word would you like to delete from the dictionary?

strategy

The word strategy has been deleted from the dictionary.

Which of the five following options would you like to choose?

1) Add words into the Dictionary from a file.

2) Add a single word into the Dictionary.

3) Delete a single word from the Dictionary.

4) Search for a single word in the Dictionary.

5) Quit.

4

For which word would you like to search?

strategy

Sorry, strategy is NOT in the dictionary.

Which of the five following options would you like to choose?

1) Add words into the Dictionary from a file.

2) Add a single word into the Dictionary.

3) Delete a single word from the Dictionary.

4) Search for a single word in the Dictionary.

5) Quit.

5

Thank you for using the Dictionary Program. Bye!

Note: Not all possible cases have been outlined in this sample output. Please deal with other cases such as deleting a word that isn't in the dictionary in an appropriate manner.
What to turn in

Turn in two Java files, AlphaTree.java and Dictionary.java over WebCT. You are welcome to use extra files if you feel they are necessary. Make sure to include ample commenting and test your program thoroughly before submitting it. Also, make sure to submit all files either before the due date or after the due date. Do NOT submit some files before and other files after the due date.  

