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DUE: Tuesday, April 10, 2007 

1. Write a program in Java (ModulusGUI.java)that illustrates modulus arithmetic. The program will present the user with a graphical user interface. Three input text fields will be displayed. One collects the integer modulus. The other two are used for two integer operands in modulus multiplication. The interface will also provide a button labeled "times". 

When the user enters the modulus value and the values for the two operands and hits the "times" button, the program will display a clock whose single hand will point to the result of the modulus multiplication. For example, if the user enters a modulus of 8 and enters the two operands as 5 and 3 and then clicks the times button, the clock will show its hand on 7. The 7 will be located on a clock with 8 intervals. 

The program will be fairly robust. If illegal values are entered in the integer text boxes then the program will ignore these illegal entries. The program will not crash. The program will exit when the user hits the standard windowing exit symbol.

The user should be able to use the calculator repeatedly without stopping and starting the program.

The user will be able to run your program by entering the command "java ModulusGUI".

2. Write a Java interface called Rollable that describes one method called roll(). The roll() method returns an integer and takes no arguments. 

Write two exception classes and store them in the files named

"IllegalProbablility.java" and "IllegalDiceProbability.java". IllegalProbability exceptions are thrown when a programmer attempts to assign a probability to an event but uses a value outside the legal range of probabilities, that is, outside of the range 0 through 1 inclusive. IllegalDiceProbability exceptions are thrown when a programmer tries to assign a probability value to each face of a die but these probabilities don't sum to 1.0.

Write a Die class that implements the Rollable interface. Die objects have two constructors. One takes no arguments and is used to construct dice with a uniform distribution. That is, this constructor is used when the programmer wants to create a single die whose roll method returns values from a simulated fair die. Each side of the die is as likely as any other.

The Die class has a second constructor that allows the programmer to create loaded dice. That is, the programmer may specify the six probabilities (each between 0 and 1 inclusive) assigned to die objects. These six probabilities must sum to 1.0 or the constructor will throw an IllegalDiceProbability exception. If any of the individual probabilities is outside of the range of 0 to 1 inclusive the constructor will throw the IllegalProbabilityException. 

The Die class has a roll method that returns an integer between 1 and 6. The likelihood of a particular result depends on the constructor used to create the object. 

The Die class must have its own main with your own testing code located there.

Write a Dice class that implements the Rollable interface. The default constructor for this class will create a pair of Die objects. Each of these

Die objects will be a fair, unloaded die. The second constructor will take an integer argument n a will create an array of n fair dice. 

The roll() method of the Dice class will roll two fair dice and return the sum. 

A second roll method of the Dice class will be used to roll k rolls and return a frequency array. This frequency array will hold the percentage of each roll value (2..12) that occurred over the k rolls. 

The Die class must have its own main with your own testing code located there.

Finally, write a class called DiceGUI.java. This class will present a graphical user interface to the user. There will be one input text box and one button labeled "Display Frequencies". When the button is pressed, the program will collect the integer r from the text box and roll a pair of dice r times. The relative frequency of each possibility will then be displayed to the user using a graphical display. The graphical display will depict an (x,y) coordinate system. The x axis will represent the value of a single roll (2 through 12) and the y-axis will represent the percentage of times a particular value was rolled. The y-axis will run from 0 to 100.

Submission:

Please place all of your Java files in one directory. Zip this directory and call the zip file homework4.zip. Submit this zip file to the digital drop box before midnight on the due date.

