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Programming Assignment #8
(ArrayLists)

I. The Assignment

Write a Java program that reads a text file and counts the number of times each word and each letter appears in the file.
The first part of the output will be a list of the words along with the number of times each word appears in the file.
The second part will be a table of the letters (‘a’..‘z’) and the frequency of their occurrence in the file, expressed as a percent and rounded to 2 decimal places. For this part of the assignment, treat lower-case and upper-case occurrences of a letter as the same.  For more info on how to do this, see IV, below.
II.
 Program Specifications:

1. Begin by creating a WordCounter class that has two instance variables:  the word (a String) and a counter for the number of times the word occurs.

2. Create another class called TextAnalyzer with an instance variable of type ArrayList<WordCounter>.

3. The frequency analysis of the letters is to be done in a separate method called only after the list of words has been populated.

4. The input file to be used is available on the class web page.

5. The file is to be read one time only.

6. After tokenizing each line read, call method cleanUp() -- which I will supply -- to remove extraneous characters (i.e., punctuation) from each token/word.

III.
 How to Use Method cleanUp()
Because "tokens" are delimited by whitespace, each token (i.e., “word”) may include leading and/or trailing punctuation.  Method cleanUp() “cleans up” such words by removing those characters.  

1. Download class Stuff.java, which contains static method cleanUp()
2. Store it in the same folder that contains your source code

3. If nextWord is a String token, then 


nextWord = Stuff.cleanUp(nextWord) ;


will remove all extraneous punctuation.  Here is an example:

 Before

After

========

=====

"Hello,"

Hello

IV.
How To Do the Frequency Analysis of the Letters
The algorithm:


- Count the total number of letters in the file

- for each letter ‘a’..’z’, do the following:
1. compare it to each letter of each word on the list and if it matches, increment a counter
2. divide the count by the total number of letters to get the frequency
We haven’t worked much with primitive type char before, so here’s what you need to know for this assignment:

1. Primitive chars are really ints in disguise – they are stored by their ASCII values.  E.g., char ‘a’ is stored as 97 because ‘a’ is ASCII character number 97.

So, to generate each of the letters of the alphabet:


for (char letter = ‘a’ ; letter <= ‘z’ ; letter++)



// do something here with letter


(note that char literals are enclosed in single quotes) 

2. To convert the character at position index in a String into a primitive char, use String class method charAt:


char letter = str.charAt(index) ;



(where str is a String variable or expression)

For each word on the list, use a loop to convert each letter.  Recall that the position of the first character in a String is zero (0), and that the length() method returns the number of characters in a String.


3. To convert character ch to uppercase/lowercase, use:


ch = Character.toUpperCase(ch) ;

or,


ch = Character.toLowerCase(ch) ;

To test whether character ch contains a letter, use the static boolean Character class method isLetter:


if ( Character.isLetter(ch) )
4. char is a primitive type, like int.  To test chars for equality, we use the “==” operator as for all primitive types.
V.
Due Date:  The last day of class

· To assure that you receive at least the majority of credit on this assignment (i.e. a “B+” grade), do not begin working on the frequency analysis of the letters until after your program correctly creates and prints the table of words.  Divide and conquer.  

