Laboratory 10:  Repetition and Debugging and Modifying Code
Partner 1 Name and Section:
______________________________________________________


Partner 2 Name and Section:
______________________________________________________

Objective:  To practice using Java loops:  while, for, and do-while.

Begin by copying these files from the class web page to your src folder:

Die.java     GallopingDominoes.java     GallopingDominoes2.java 

RectanglePrinterTest.java
N_SidedDie.java     DieTest.java



Craps.java     CrapsTest.java


NOTE:  DO EXERCISES 1 AND 2 ONLY IF YOU DID NOT COMPLETE THEM LAST LAB.  OTHERWISE, BEGIN WITH EXERCISE 3.

Exercise 1: 
Open the program GallopingDominoes.java and read carefully all the documentation in the MatchGame class.

The program is supposed to simulate an experiment with a pair of 6-sided dice. First, the two dice are rolled and the total is recorded. Then the dice are rolled repeatedly until the initial score is matched. The number of rolls required is then reported.  The process is repeated as long as the user wants to play.

a. Run the program and enter “Y” or “y” (without the quotes). 


Note the infinite loop.  In Netbeans, choose Stop Build/Run from the Build menu to terminate (cancel) a running program.

Examine the outer while loop in the play() method of the MatchGame class. 

· The loop control variable (LCV) is the String variable answer, because the value of answer determines whether or not another iteration will be done.

An infinite loop happens because the 3rd “loop necessity” is missing.

Here again are the 3 “Loop Necessities.”  In the space after the first two, write the number of the line where it occurs.

1.  The LCV (answer) must be initialized before it is tested.

Line number  _____

2.  The LCV must be tested in the boolean expression.

Line number  _____

3.  In the loop body, the value of the LCV must be changed.

NOT DONE!!!

Now that you know what the problem is, fix it by adding this statement as the last statement in the outer loop.  Then, compile and run the program again.

answer = JOptionPane.showInputDialog("Play again?” +

             “\nEnter Y for Yes, or N for No") ;
Check   _____

b. What is the condition (boolean expression) that must be true for the loop to iterate (repeat)?


_________________________________________________________________________

c. What is the condition for exiting the loop?  That is, what exactly must be true for the loop to be skipped?  

Answer: Since a while loop is exited when the continuation condition is false, the exit condition is always the opposite of the continuation condition.  In this case that would be that answer is not equal to “Y.”  Try it!  Enter any character other than “Y” or “y.” 

Exercise 2: 
Open and compile the program GallopingDominoes2.java
a. Execute the program.  Note another infinite loop.  Choose Stop Build/Run from the Build menu to terminate execution.  What caused the infinite loop?  (Hint:  Note the loop continuation condition!)

_________________________________________________________________________

In the following exercises, modifications are to be made only in the MatchGame class, and only in the play() method.  All modifications are to be made to the outer while loop and its LCV, and never to the inner one.
b. Modify the loop so that the game stops the first time an initial roll of 2 occurs. 

      Hint:  You want to exit when the initial roll is 2, so you want to continue as long as the initial roll is not equal to 2!  Find the variable that stores the initial roll and use it as the LCV.  Don’t forget to initialize it.

Check ______

c. Now modify the loop again so that it no longer stops rolling the first time you get an initial roll of 2, but instead stops the first time any initial roll is matched in exactly 1 attempt. 

Hint:  You want to exit when the number of attempts made is exactly 1, so you want to continue as long as the opposite condition is true.  Find the variable that counts the number of attempts and use it as the LCV. 

Check ______

d. Modify the program again so that it prints the highest and lowest number of attempts that are required to match any initial roll.

Check _____ 

e. Finally, modify the program once more so that it also prints the 2 initial rolls that required the highest and lowest number of attempts to be matched, as shown here:

Most attempts:

37 to match a 12


Least attempts:
1 to match a 7 





Check _____ 
Exercise 3: 
RectanglePrinterTest.java

Complete class RectanglePrinter.java so that it prints a block rectangle similar to this one:

*******

*******

*******

*******

*******

where the user specifies the height and width of the rectangle.

· You are to do this by completing methods printRectangle() and printSegment()
· Begin by reading the method documentation to see what each method should do.

· The body of each of these methods should contain a for statement.

· Make no modifications to the main method or anywhere else in the program.  Just write the bodies of methods printRectangle() and printSegment()

Check _____

Exercise 4: 
N_SidedDie.java and DieTest.java

Open the N_SidedDie and DieTest classes. The N_SidedDie class simulates a die with any number of sides. Study it briefly until you understand it. 
· Note that the N_SidedDie constructor  enables you to create a die with any number of sides, whether this is possible in real life or not.  You may want to experiment with this later, but in today’s lab we will simulate a common 6-sided die.

The main() method of the DieTest class is designed to estimate the reasonableness of the simulation.  It creates a 6-sided die and rolls it 100 times, counting the number of times each face (1 .. 6) comes up. It then computes and displays the corresponding percentages.
Compile and run DieTest. What happens? There is an infinite loop. In Netbeans, choose Stop Build/Run from the Build menu to terminate the program, and then fix the problem.  By now, you should know what causes an infinite loop and how to fix it. 
1. The DieTest program should be running fine now.  Examine and note the output.

1:________  2:________  3:________  4:________  5:________  6:________    

2. These numbers aren’t very convincing. The problem is that we are doing too few trials. Modify the program to do 10000 trials.  Write down the output generated.

1:________  2:________  3:________  4:________  5:________  6:________    

3. Now modify the  DieTest class so that it uses for loops instead of while loops.  Make no other changes except these two.


Check _____

Exercise 5: 
Craps.java and CrapsTest.java

Open the Craps and CrapsTest classes. The Craps class simulates playing the game of Craps. Study the Craps class and make sure you understand how it is implemented.

1. Study the main() method of the CrapsTest class. Run it several times. Make sure that you understand the output.


Check _____

2. Modify the main() method. Introduce a do-while loop to allow several games to be played at one run of the program. After every game, ask the user if s/he wants to play again
Check _____

3. Modify CrapsTest so that it plays 1000 games and reports the percentage of wins and losses. You will probably want to turn OFF the trace. Note the %’s here.

% Wins:  ____________

% Losses:  ____________






