APCS Lab : Arrays/Interactive Large Program                          Yahtzee!
This program will allow the user to play the game of Yahtzee. Everyone is expected to do the basic version. You are encouraged to add as many of the options as you can. Do the basic program first, and then add any options.

Basic version :   (80 points)

This program will be a menu driven program allowing the user the following options:

1. Play a one person game

2. Print instructions

3. Quit

Do not use any global variables. Use methods liberally, especially boolean function methods. Write good pre and post comments. 

The scorecard for each player should be stored in an array of int of length 14.

Each roll of the five dice should be stored in an array of int of length 5, where each element is an integer in the range 1..6. 

You should use an array which records the choice for each die (to roll or keep). This would be an array of char of length 5. And so, if the player chose to keep die #1,3 and 5, and roll #2 and 4, the array would be:  'K'  'R'   'K'   'R'   'K'. This array will be passed as an argument to a method in which either the computer or user makes decisions.

Your scorecard array will hold info as follows:

Spot #0: extra Yahtzee scores

Spot #1-#6: "aces".."sixes" are stored. 

Spot #7 : 3 of a kind

Spot #8 : 4 of a kind

Spot #9 : Full House

Spot #10 : Small Straight

Spot #11 : Long Straight

Spot #12 : Yahtzee

Spot #13 : Chance

For the one person game, the user's score card should be displayed at all times. (Use a function method "printScoreCard" to do this) 

A game consists of 13 throws. If more than one Yahtzee is scored, then there will be empty boxes at the end. For example, if three Yahtzees are scored, the card might have nothing in the ONES box and nothing in the TWOS box, and 200 points in the Extra Yahtzee box.

The user should press a key, or return, to roll the dice. Display the dice roll and allow the user to select which dice to keep. The remaining dice are rolled and the user can again choose which dice to keep. After the third roll, the user chooses a box of the scorecard to fill in. Continue to do so until the score sheet is finished.

Extra Options: (up to 105 points; do not even try to do all these! You will be graded on the quality and difficulty of the options you choose. #3 is the hardest and will give the most additional points.)

1.
Graphics. Show rolling dice and/or a nice display of the final roll. You may use text output or a graphics window (like with PaintBug). You may also just have a graphical intro, with the rest of the program text.

2.
Allow a game between two human players. This should be an option in the top level menu.

3.
Allow the user to play against a computer opponent. The dice roll must be honest! Make the computer as smart as you can! You should have function declarations exactly like the ones below.


If you do this option, you need to have a debug mode! This would allow the user to do two things. 

a. choose the dice roll, instead of relying on the computer to do so

b. easily see what dice the computer kept and rolled each time, making it       easy to evaluate computer strategy

4.
Allow multiple players of human or computer types. You may use a 2-D array.

5.
Save the top five scores of all time on disk (as a text file). One menu option would be to print the top five record scores.

6. If a user selects a category which he or she has already filled, reprompt until a valid selection has been made.

7. Have a debug mode, allowing the user to choose the dice (as opposed to random 

            selection)

method which you might want to use:

public static int computerMove(int [] dice, int [] score)

/*pre: receives the five die values from 1..6 in an array and receives an array for the current score. "Boxes" of the array which are not yet filled in should have an initial value of -1.

post: returns an integer from 0..14, representing the box in the array they want to fill in as a result of the dice roll; there must be a -1 stored in that spot allowing for a valid choice.*/

public static void pickDice(int [] dice, char [] choiceArray)

/*pre:receives the five dice

  post: returns a choice as to whether the user will keep each die or reroll each*/

example :

If the turn is the first turn and the dice roll is 5 5 5 5 6, then the method receives those five die values in die[1], die[2], ... die[5], and the method receives an array filled with -1's. If the computer decides to put the score of 20 into the FIVES box (#5 in the array), then the function returns a 5. NOTE: another function actually changes the array, not function computerMove! 

Additional notes:

When the user tells how he or she wants their dice scored, the computer should determine the score. For example:

User Roll

Selection

Computer Calculated Score

2  3  2  3  3 

Full House

25

2  3  2  2  7

Full House

0

2  3  6  4  5

Twos


2

1  3  2  4  5

Lg. Straight

40

1  2  4  5  6

Sm. Straight

0

Note: The computer must test to see if the dice do make a straight or a full house! If the user selected a full house, but did not have one, a score of 0 would be assigned to that box.

This checking can be difficult if the dice are in random order. You may use the function below which sorts the dice into ascending order. After sorting, it is relatively easy to check for straights, full houses, three of a kind, etc..

public static int [] sortDice(int [] dice)

/*pre:array contains 5 integers from 1..6 in any order

post: array is sorted in ascending order such that dice[i] ≤ dice[i+1] for 0≤ i ≤ 5*/

{

int holder;

for (int passThrough=1; passThrough<=4; passThrough++)

    for (int index=0; index<4; index++)  

                            //the biggest number "bubbles" to the end of the array}

         if (dice[index]>dice[index+1])

          {  // switch

                       holder=dice[index];

                       dice[index]=dive[index+1];

                       dice[index+1]=holder;

            }

}

---------------------------------------------------------------------------------------------------------

The program will be due at class time on Monday, December 13. It is due at this time even if you are absent that day.  You will lose 5 points for each day you are late. You must pass in hard copy of the program, and email soft copy. You do not need to turn in hardy copy of a run.

A first draft is due on Tuesday, Nov. 30. This will be graded on effort and style. Only hard copy needs to be turned in. I am looking for a top level which has a similar "feel" to the Hangman program we began as a class.

Remember, test your methods as you go along (commenting out code which you is not working yet).  Something should be running within a week. Get the basic program working before working on options! You can use the functions you wrote to easily modify your program.

Programming style, correctness, and ease of play are major factors in the grade. Have fun!

