Assignment description.

Language: Java.

Level: Advanced.

Price: 80$

Programming Assignment.
You are going to design and implement the classes that will be used in an application that plays a game of Blackjack.  You will develop four classes:

· A Card class that represents a standard playing card.  Each card has a suit and a face value.  The Card class should implement the Comparable interface. 

· A DeckOfCards class that stores 52 objects of the Card class.  The methods should include the ability to shuffle the deck, deal a card, and report the number of cards left in the deck.  The program must keep track of the cards previously dealt and not deal the same card twice unless the deck is reshuffled. 

· A BlackJack class that represents the play of the game, with a single player that plays against the “house”.  The game is initialized and continues play until the user decides to quit.  The program should keep track of the number of hands won and lost by the player.  Cards are dealt to both the player and the “house”.  The player decides whether or not to receive another card (a “hit”), with a goal of 21.  The “house” must stand on 17, anything below that requires another card dealt.  

· A driver program to create the BlackJack class and play until the user quits. 

   Once you have completed the black jack game, using the Comparable interface that you've implemented, sort the remaining cards in the deck and print out the deck.  You may use either insertion sort or selection sort.

You will need to create all of the documentation for each of the new classes (description of classes and their members and algorithms for any non-trivial methods).  You should also create the program documentation (description, inputs / outputs, assumptions, algorithm , test cases).  Your program should be neat, easy to read, correctly indented, with appropriate comments.

Solution.
BlackJack.java
import java.io.BufferedReader;

import java.io.InputStreamReader;

import java.util.Arrays;

public class BlackJack {

    private DeckOfCards deck = new DeckOfCards();

    private int allHandsCount;

    private int wonHandsCount;

    private int loseHandsCount;

    public Card[] playerCards = new Card[ DeckOfCards.CARDS_IN_DECK ];

    public int playerCardsCount;

    public Card[] dealerCards = new Card[ DeckOfCards.CARDS_IN_DECK ];

    public int deaerlCardsCount;

    public BlackJack() {

        deck.shuffle();

    }

    public void makeHand() {

        prepareHand();

        // first deal for player

        dealCardForPlayer();

        dealCardForPlayer();

        // first deal for dealer

        dealCardForDealer();

        BufferedReader reader = new BufferedReader(new InputStreamReader( System.in ));

        printCurrentState();

        while ( true ) {

            System.out.println( "Do you want to (H)it, (S)tand or (Q)uit the hand ?" );

            String line = null;

            try {

                line = reader.readLine();

            } catch( Exception e ) {

                System.out.println( "We have an error" );

                e.printStackTrace();

                return;

            }

            if ( line.equalsIgnoreCase( "Q" ) )

                return;

            else if ( line.equalsIgnoreCase( "S" ) || countCardsValue( playerCards, playerCardsCount ) == 21 ) {

                int dealersValue = dealersTurn();

                printCurrentState();

                if ( dealersValue > 21 || dealersValue < countCardsValue( playerCards, playerCardsCount ) ) {

                    System.out.println( "You won this hand !\n" );

                    allHandsCount++;

                    wonHandsCount++;

                } else if ( dealersValue > countCardsValue( playerCards, playerCardsCount ) ) {

                    System.out.println( "You lose this hand\n" );

                    allHandsCount++;

                    loseHandsCount++;

                } else {

                    System.out.println( "Nobody won\n" );

                    allHandsCount++;

                }

                return;

            } else if ( line.equalsIgnoreCase( "H" ) ) {

                dealCardForPlayer();

                printCurrentState();

                if ( countCardsValue( playerCards, playerCardsCount ) > 21 ) {

                    System.out.println( "You lose this hand\n" );

                    allHandsCount++;

                    loseHandsCount++;

                    return;

                }

            }

        }

    }

    private int dealersTurn() {

        while ( countCardsValue( dealerCards, deaerlCardsCount ) < 17 ) {

            dealCardForDealer();

        }

        return countCardsValue( dealerCards, deaerlCardsCount );

    }

    private int countCardsValue( Card[] cards, int cardsCount ) {

        int acesCount = 0;

        int cardsValue = 0;

        for ( int i = 0; i < cardsCount; i++ ) {

            Card card = cards[i];

            if ( card.getCard() == Card.Ace )

                acesCount++;

            else

                cardsValue += card.getCard() > 10 ? 10 : card.getCard();

        }

        if ( acesCount == 0 )

            return cardsValue;

        else if ( (cardsValue + acesCount) > 21 )

            return cardsValue + acesCount;

        else {

            for ( int i = 0; i < acesCount; i++ ) {

                if ( (cardsValue + 11) > 21 )

                    cardsValue++;

                else cardsValue += 11;

            }

        }

        return cardsValue;

    }

    private void dealCardForPlayer() {

        playerCards[ playerCardsCount++ ] = getNextCard();

    }

    private void dealCardForDealer() {

        dealerCards[ deaerlCardsCount++ ] = getNextCard();

    }

    /**

     * Prints the current state of the hand

     */

    private void printCurrentState() {

        System.out.println( "Dealer: " );

        printCards( dealerCards, deaerlCardsCount );

        System.out.println( "Dealer value: " + countCardsValue( dealerCards, deaerlCardsCount ) );

        System.out.println( "\nPlayer cards: " );

        printCards( playerCards, playerCardsCount );

        System.out.println( "Player value: " + countCardsValue( playerCards, playerCardsCount ) + "\n" );

    }

    private void printCards( Card[] cards, int count ) {

        for ( int i = 0; i < count; i++ )

            System.out.println( cards[i] );

    }

    /**

     * Get the next card from the deck. If there is no cards left in the deck -

     * we take the new deck (We just shuffle the oldest - it`s the same thing)

     * @return the next card from the deck

     */

    private Card getNextCard() {

        if ( deck.cardsLeft() == 0 )

            deck.shuffle();

        return deck.deal();

    }

    private void prepareHand() {

        for ( int i = 0; i < playerCards.length; i++ )

            playerCards[i] = dealerCards[i] = null;

        playerCardsCount = deaerlCardsCount = 0;

    }

    public void printStatistics() {

        System.out.println( "You played " + allHandsCount +

                            " hands. You won " + wonHandsCount + " of them. " +

                            "You lose " + loseHandsCount + " of them.");

    }

    public void printDeck() {

        System.out.println( deck.toString() );

        // copy cards into the new array

        Card[] sortedCards = new Card[ deck.cardsLeft() ];

        for ( int i = 0; deck.cardsLeft() > 0; i++ )

            sortedCards[i] = deck.deal();

        Arrays.sort( sortedCards );

        for ( int i = 0; i < sortedCards.length; i++ )

            System.out.println( sortedCards[i] );

    }

}

Card.java

public class Card implements Comparable {

//    private String suitValue;

//    private Card cardValue;

    //constants for the suits of the cards

    public final static int Spades = 0;

    public final static int Hearts = 1;

    public final static int Diamonds = 2;

    public final static int  Clubs = 3;

    // suite and value of the card

    private final int suit;

    private final int value;

    //constants for non numerical cards

    public final static int Ace = 1;

    public final static int Jack = 11;

    public final static int Queen = 12;

    public final static int King = 13;

    /**

     * Constructor creating new playing card, with suit and a value

     * @param suitValue suite value

     * @param cardValue card value

     */

    public Card(int suitValue, int cardValue) {

        suit = suitValue;

        value = cardValue;

    }

    /**

     * method returning the suit of the card

     * @return suit of the card

     */

    public int getSuit() {

        return suit;

    }

    /**

     * method returning the value of the card

     * @return the value of the card

     */

    public int getCard() {

        return value;

    }

    /**

     * method for a string representation of the card suit

     * @return string representation of the card suit

     */

    public String cardSuitToString() {

        switch (suit) {

            case 0:

                return "Spades";

            case 1:

                return "Hearts";

            case 2:

                return "Diamonds";

            case 3:

                return "Clubs";

            default:

                return "unknown";

        }

    }

    /**

     * Return a String representing the card's value.

     * @return String representing the card's value.

     */

    public String getValueAsString() {

        switch (value) {

            case 1:

                return "Ace";

            case 2:

                return "2";

            case 3:

                return "3";

            case 4:

                return "4";

            case 5:

                return "5";

            case 6:

                return "6";

            case 7:

                return "7";

            case 8:

                return "8";

            case 9:

                return "9";

            case 10:

                return "10";

            case 11:

                return "Jack";

            case 12:

                return "Queen";

            case 13:

                return "King";

            default:

                return "unknown";

        }

    }

    /**

     * compares 2 cards so they can be sorted for the bonus offered

     * @param obj object to compare

     * @return negative if object2 < this, if they are equal, positive othervise

     */

    public int compareTo(Object obj) {

        if ( !(obj instanceof Card ) )

            throw new IllegalArgumentException( "You can compare only with Card" );

        Card otherCard = (Card) obj;

        if ( suit > otherCard.suit  )

            return 1;

        if ( suit == otherCard.suit ) {

            if ( value > otherCard.value )

                return 1;

            if ( value == otherCard.value )

                return 0;

            else

                return -1;

        } else

            return -1;

    }

    public String toString() {

        return cardSuitToString() + " " + getValueAsString();

    }

}

DeckOfCards.java

public class DeckOfCards {

    public final static int CARDS_IN_DECK = 52;

    private Card[] deck;

    private int cardsUsed;

    /**

     * creates deck with 52 cards

     */

    public DeckOfCards() {

        deck = new Card[CARDS_IN_DECK];

        int cardCreated = 0; //keeps track of the cards created so far

        for (int suit = 0; suit <= 3; suit++) {

            for (int value = 1; value <= 13; value++) {

                deck[cardCreated] = new Card(suit, value);

                cardCreated++;

            }

        }

        cardsUsed = 0;

    }

    /**

     * shuffles the cards

     */

    public void shuffle() {

        for (int i = CARDS_IN_DECK - 1; i > 0; i--) {

            int random = (int) (Math.random() * (i + 1));

            Card temp = deck[i];

            deck[i] = deck[random];

            deck[random] = temp;

        }

        cardsUsed = 0;

    }

    /**

     * returns the number of cards left in the deck

     * @return number of cards left in the deck

     */

    public int cardsLeft() {

        return CARDS_IN_DECK - cardsUsed;

    }

    /**

     * Deals one card from the deck

     * @return one card from the deck

     */

    public Card deal() {

        if (cardsUsed == CARDS_IN_DECK)

            shuffle();

        cardsUsed++;

        return deck[cardsUsed - 1];

    }

    public String toString() {

        return "There are " + cardsLeft() + " left in the deck";

    }

}

Game.java

import java.io.InputStreamReader;

import java.io.BufferedReader;

public class Game {

    public static void main( String[] argc ) {

        BlackJack blackJack = new BlackJack();

        BufferedReader reader = new BufferedReader(new InputStreamReader( System.in ));

        try {

            while ( true ) {

                System.out.println( "Please, press any key to start the hand or 'q' to end the game" );

                String symbol = reader.readLine();

                if ( symbol.equalsIgnoreCase( "q" ) )

                    break;

                blackJack.makeHand();

                blackJack.printStatistics();

            }

            blackJack.printDeck();

        } catch( Exception e ) {

            e.printStackTrace();

        }

    }

}
