CSCI 240 Project
Blackjack

50 points

In this project, you will create a casino blackjack game.  A brief tutorial on the rules of blackjack is given below for those who don't know how to play.  Even if you know the rules of blackjack, make sure you read each bullet or you may miss a requirement.  

How to Play Casino Blackjack

· The object of blackjack is to get a hand of cards as close to a sum of 21 as possible without going over.  If you go over 21, you bust and lose the hand automatically.

· Before cards are dealt, you must place your bet.  This money is immediately subtracted from you bank roll.  Bets are always $100 in our implementation.  The player starts with $1000.
· Two cards are dealt to both the player and the dealer, one face up and one face down.  You can look at both your cards, but can only see the dealer's face up card.  The dealer can see both his cards.  Number cards are worth their face value.  Jack, Queen, and King are worth 10.  Ace is worth either 1 or 11, whichever gives you the better hand.  An ace may change value during the game (i.e. if you have an ace and an eight, a sum of nineteen, and then draw a five, the ace will change to be worth 1 so you don't bust).

· If you are dealt a sum of 21 on your first two cards, you have a blackjack and you automatically win 2.5 times your initial bet.  If both you and the dealer have a blackjack, the game is a push (tie).

· You may choose to hit (draw a card) or stand (do not draw any more cards).  If you hit, draw a card from the deck and add it to your hand.  You may continue to draw cards until you decide to stand or you bust.  Once you decide to stand, the dealer draws cards.  If you bust, you lose automatically and the dealer does not draw any cards.

· The dealer must continue to draw cards until he has a sum of at least 17.  Once he has a sum of at least 17, he stands.  If he goes over 21, he busts and you win.

· If neither player busts, whoever has the higher total wins.  If both totals are the same, the game is a push.

· In the case of a push, you get your initial bet back.

· If you win, you win double your initial bet.
· Continue to play until you are out of money or decide to quit.

· If your initial two cards have a sum of 10 or 11, you may decide to double down instead of choosing the normal hit/stand options.  If you double down, you must wager an additional 0.5 times your initial bet ($50) and you must immediately draw one more card.  You may not draw any more than one card.  The dealer then plays as normal.  If you win, you win 3 times your initial bet (twice your initial bet plus twice the additional 0.5).

· Don't worry about splitting.

Project Requirements

· The game begins with 5 standard 52-card decks shuffled together to form the game deck.  Cards are drawn from the top without replacement.  Once all cards are used up, reshuffle the entire deck.
· You may implement the deck as a stack or queue implemented as an array or linked list.  Cards are drawn from the top of the stack or the front of the queue.

· The deck must be sufficiently shuffled at the beginning of the game.

· To aid in testing, you must give the option of printing the cards in the current playing deck in order.  Normally this kind of access is not allowed in a stack or queue, but this is for testing purposes.  The queue should be printed back to front (hence the cards near the front of the queue will be displayed towards the bottom of the screen).  Print 20 cards per line, separated by spaces.  Instead of printing "10" for a ten, print "0" so everything gets aligned nicely.  Use "J", "Q", "K", and "A" for jack, queen, king, and ace respectively.
· Since access is only allowed at the top of a stack or the front and back of a queue, use one of the following methods to create a shuffled deck.

· Create an array with 13 cells (2, 3, ..., K, A), with each cell having an initial count of 20 (4 of each card in a deck times 5 decks).  Randomly generate an array index (a number between 1 and 13) and if the count for that cell is non-zero, add that card to the back of the queue and decrement the count.  Continue to do this until all 260 cards have been added to the playing deck.  Note that as you get close to filling the playing deck, you may have to do some extra looping to land on an array index whose count is non-zero.

· To prevent the idle looping towards the end of the algorithm, you may decide to remove cells from the array.  This method is very similar, but once the count of a particular card hits zero, remove that cell from the array by shifting cells down from the end and decreasing the array size by 1.  Instead of always generating a random number between 1 and 13, you will generate a random number between 1 and the size of the list.

· Input must be 'H' (hit), 'S' (stand), 'D' (double down; see above), '?' (show deck), or 'Q' (quit).

· The player starts with $1000.  The initial bet placed before each hand is always $100.

· Do not clear the screen after each hand.  Just let it scroll.

Sample Run

Bank Roll: $1000

You bet $100.  You have $900 left.

Dealer shows a Q.

Your hand:  6, 2

(S)tand, (H)it:  ?
4 3 6 A J 8 3 K 3 5 J 5 9 J 0 K 8 0 4 K 

9 4 5 9 5 0 8 J 5 2 7 Q Q 9 A 3 5 3 3 6 

6 9 9 4 0 A 5 0 A Q 2 6 3 9 J 6 9 8 K 0 

Q 4 6 6 4 Q 8 2 3 7 3 A K J J Q Q 2 K 0 

8 J 2 J 7 9 2 5 2 K A 8 A A 0 9 2 3 7 5 

4 7 3 K 2 5 J K 5 3 8 5 9 5 5 6 4 K K 6 

9 7 0 9 Q 8 2 6 9 7 9 4 3 7 6 8 0 9 2 3 

8 8 J K 7 5 5 8 3 8 2 0 2 4 6 6 4 J Q 3 

A 8 Q 7 K 6 9 8 K Q A Q 3 3 8 4 A A J J 

K A A 5 8 9 K J 4 8 2 4 2 J 5 7 5 6 7 6 

3 2 Q 8 6 Q 0 4 K A 4 2 A 7 0 Q A 3 7 0 

9 A K Q 0 2 0 J 7 4 2 J 4 6 Q 7 Q K Q A 

K A 0 4 J 5 7 J 9 7 0 4 6 0 0 7
Dealer shows a Q.

Your hand:  6, 2

(S)tand, (H)it:  H

You draw a 7.

Dealer shows a Q.

Your hand:  6, 2, 7

(S)tand, (H)it:  H
You draw a 10.

You bust.

Bank Roll: $900

You bet $100.  You have $800 left.

Dealer shows a 10.

Your hand:  10, 4

(S)tand, (H)it:  H
You draw a 7.

Dealer shows a 10.

Your hand:  10, 4, 7

(S)tand, (H)it:  S

Dealer draws a 9.

Dealer's hand:  6, 10, 9

Dealer busts.

You win $200.

etc.

