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public class ltem {

private double unit_price;

private double discount; // a percentage discount to apply to the price
private int  quantity;

private String description;

private String id,;

public Item( String id, String description, int quantity, double price ) {
this.id = id;
this.description = description;

if( quantity >= 0) {
this.quantity = quantity;
}
else {
this.quantity = 0;

this.unit_price = price;

}

public double getAdjustedTotal() {
double total = unit_price * quantity;

double total_discount = total * discount;

double adjusted_total = total - total_discount;

return adjusted_total,

/| applies a percentage discount to the price
public void setDiscount( double discount ) {
if( discount <= 1.00) {
this.discount = discount;
}
else {
this.discount = 0.0;

public double getDiscount() {
return discount;
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public int getQuantity() {
return quantity;

public void setQuantity( int quantity ) {
if( quantity >= 0) {
this.quantity = quantity;

public String getProductiD() {
return id;

public String getDescription() {
return description;

public ltem(String id, String description, int quantity, double price)
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public static void main{ String {] args ) {
// create the items
ltem milk = new Item( “"dairy-011", "1 Gallon Milk", 2,2.50 );
ltem yogurt = new ltem( "dairy-032", "Peach Yogurt", 4, 0.68 );
ltem bread = new Iltem( "bakery-023", "Sliced Bread”, 1, 2.55 )
ltem soap = new item( "household-21", "6 Pack Soap’, 1, 4.51 );
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[/l apply coupons

milk.setDiscount( 0.15 );

// get adjusted prices

double milk_price = milk.getAdjustedTotal();
double yogurt_price = yogurt.getAdjustedTotal();
double bread_price = bread.getAdjustedTotal();
double soap price = soap.getAdjustedTotal();

/! print receipt

System.out.printin( "Thank You For Your Purchase." );
System.out.printin( "Please Come Again!" );

System.out.printin{ milk.getDescription() + "\t $" + milk_price });
System.out.printin{ yogurt.getDescription() + "\t $" + yogurt_price );
System.out.printin{ bread.getDescription(} + "\t $" + bread price );
System.out.printin( soap.getDescription() + "\t $" + soap_price );

// calculate and print total
double total = milk_price + yogurt_price + bread_price + soap_price;

System.out.printin{ "Total Price\t $" + total );
}
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public class Log {

public void debug( String message ) {
print( "DEBUG", message );

public void info( String message ) {
print( "INFO", message );

public void warning{ String message ) {
print( "WARNING", message );

public void error{ String message ) {
print( "ERROR", message );

public void fatal( String message ) {
print{ "FATAL", message );
System.exit( 0 );

private void print( String message, String severity ) {
System.out.printin{ severity + " " + message );

}
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public class Unencapsulateditem {
/...
public double unit_price;
public double discount; // a percentage discount to apply to the price
public int  quantity;
public String description;
public String id;
}
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public static void main( String [] args ) {
Unencapsulateditem monitor =
new Unencapsulateditem( "electronics-012*, "17\" SVGA Monitor’, 1, 299.00 );
monitor.discount = 1.25; // invalid, discount must be less than 100%!
double price = monitor.getAdjustedTotal();
System.out.printin( "Incorrect Total: $" + price );
monitor.setDiscount( 1.25 }; // invalid, however the setter will catch the error
price = monitor.getAdjustedTotal();
System.out.printin( "Correct Total: $* + price );
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public interface Queue {

public void enqueue( Object obj );
public Object dequeue();
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public boolean isEmpty();
public Object peek();
}
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public class Customer{
/l..Various customer methods

public item [] items; // this array holds any selected item

}
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public static void main(String [] args){

Customer customer=new Customer();
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/I ... Select some items

//price the items

double total=0.0

for (int i=0;i<customer.items.length;i++){
item item=customer.items([i];
total=total +item.getAdjustedTotal();

}
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public class Badltem {
private double unit_price;
private double adjusted_price;

private double discount; // a percentage discount to apply to the price
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private int  quantity;
private String description;
private String id;

public Badltem( String id, String description, int quantity, double price ) {
this.id = id;
this.description = description;

if( quantity >= 0) {
this.quantity = quantity;
}
else {
this.quantity = 0;

this.unit_price = price;

public double getUnitPrice() {

return unit_price;

}

// applies a percentage discount to the price
public void setDiscount( double discount ) {
if( discount <= 1.00) {

this.discount = discount;

public double getDiscount() {
return discount;

public int getQuantity() {
return quantity;

public void setQuantity( int quantity ) {
this.quantity = quantity;

public String getProductiD() {
return id;
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public String getDescription() {

return description;

public double getAdjustedPrice() {
return adjusted_price;

}

public void setAdjustedPrice( double price) {
adjusted_price = price;
b
}
d&d@ww.CMQ@L@jaMJiMWMWJWJQ>BadItem GQMIC,AU
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public static void main( String [] args ) {

/I create the items
Badltem milk = new Badltem( "dairy-011", "1 Gallon Milk", 2, 2.50 );

/| apply coupons
milk.setDiscount( 0.15 );

/I get adjusted prices

double mik_price = milk.getQuantity() * milk.getUnitPrice();
double milk_discount = milk.getDiscount() * milk_price;
milk.setAdjustedPrice( milk_price - milk_discount );

System.out.printin( "Your milk costs:\t $* + milk.getAdjustedPrice() );
}
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public class DoubleKey {
private String key1, key2;

// a no args constructor

public DoubleKey() {
keyl = "key1";
key2 = "key2"

}

// a constructor with arguments

public DoubleKey( String key1, String key2 ) {
this keyl = key1;
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this.key2 = key2,
}

/| accessor
public String getKey1() {
return key1;

}

/I mutator

public void setKey1( String key1 ) {
this.key1 = key1;

}

// accessor
public String getKey2() {
return key2;

}

// mutator

public void setKey2( String key2 ) {
this.key2 = key2;

}

/lequals and hashcode omitted for brevity

}
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public DoubleKey{) {
key1 = "key1“;
key2 = "key2";

}

public DoubleKey( String key1, String key2 ) {
this.key1 = key1;
this.key2 = key2;
}
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public Account()
public Account (double initial_deposti)
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public class Account {

/l private data
private double balance;

/| constructor
public Account( double init_deposit ) {
balance = init_deposit;

public Account() {
// no need to do anything, _balance will default to 0

/I deposit monies into account

public void depositFunds( double amount ) {
balance = balance + amount ;

I3

/| query the balance

public double getBalance() {
return balance;

// withdraw funds from the account
public double withdrawFunds( double amount ) {
if( amount > balance ) { // adjust the amount

amount = balance;

balance = balance - amount;
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return amount;

}
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public class Card {
private int rank;
private int suit;
private boolean face_up;

/| constants used to instantiate

// sulits

public static final int DIAMONDS = 4;
public static final int HEARTS = 3;
public static final int SPADES 6;
public static final int CLUBS = 5;
// values
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public static final int TWO = 2;
public static final int THREE = 3
public static final int FOUR = 4:
public static final int FIVE = 5;
public static final int SIX = 6;
public static final int SEVEN = 7;
public static final int EIGHT = 8;
public static final int NINE = o;
public static final int TEN = 10;
public static final int JACK = 74;
public static final int QUEEN = 81;
public static final int KING = 75;
public static final int ACE = 65;

// creates a new card - only use the constants to initialize
public Card( int suit, int rank ) {
//In a real program you would need to do validation on the arguments.

this.suit = suit;
thisorank = rank;

}

public int getSuit() {
return suit;

}

public int getRank() {
return rank;

}

public void faceUp() {
face_up = true;

}

public void faceDown() {
face_up = false;

}

public boolean isFaceUp() {
return face_up;

}

public String display() {
String display;

if( rank > 10) {

display = String.valueOf( (char) rank );
} else {

display = String.valueOf( rank ):
}

switch ( suit ) {
case DIAMONDS:
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return display + String.valueOf( (char) DIAMONDS );
case HEARTS:

return display + String.valueOf( (char) HEARTS );
case SPADES:

return display + String.valueOf( (char) SPADES );
default:

return display + String.valueOf( (char) CLUBS );

}
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public class Deck {
private java.util.LinkedList deck;

public Deck() {
buildCards();
}

public Card get( int index ) {
if( index < deck.size() ) {
return (Card) deck.get( index ),
}

return null;

}

public void replace( int index, Card card ) {
deck.set( index, card );

}

public int size() {
return deck.size();

}
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public Card removeFromFront() {
if( deck.size() > 0) {
Card card = (Card) deck.removeFirst()
return card,;

}

return null;

public void returnToBack( Card card ) {
deck.add( card );
}

private void buildCards() {
deck = new java.util.LinkedList();

deck.add( new Card( Card.CLUBS, Card. TWO )
deck.add( new Card( Card.CLUBS, Card. THREE )
deck.add( new Card( Card.CLUBS, Card.FOUR )
deck.add( new Card( Card.CLUBS, Card.FIVE ) )
deck.add{ new Card( Card.CLUBS, Card.SIX ) )
deck.add( new Card( Card.CLUBS, Card.SEVEN ))
deck.add( new Card( Card.CLUBS, Card.EIGHT ))
deck.add( new Card( Card.CLUBS, Card.NINE ) )
deck.add( new Card( Card.CLUBS, Card.TEN ) )
deck.add( new Card( Card.CLUBS, Card.JACK ) );
deck.add( new Card( Card.CLUBS, Card.QUEEN )
deck.add( new Card( Card.CLUBS, Card.KING ) );
deck.add( new Card( Card.CLUBS, Card.ACE ) )
deck.add( new Card( Card.SPADES, Card. TWO

)
deck.add( new Card( Card.SPADES, Card. THREE }
)
)

)
).

)i
deck.add( new Card( Card.SPADES, Card.FOUR )i
deck.add( new Card( Card.SPADES, Card.FIVE )
deck.add( new Card( Card.SPADES, Card.SIX ) ):
deck.add( new Card( Card.SPADES, Card.SEVEN V)
deck.add( new Card( Card.SPADES, Card.EIGHT ) );
deck.add( new Card( Card.SPADES, Card.NINE ) )
deck.add( new Card( Card.SPADES, Card.TEN Y )
deck.add( new Card( Card.SPADES, Card.JACK ) );
deck.add( new Card( Card.SPADES, Card.QUEEN )
deck.add( new Card( Card.SPADES, Card.KING ) s

)

deck.add( new Card( Card.SPADES, Card.ACE )

)

deck.add( new Card( Card.HEARTS, Card.TWO )
deck.add( new Card( Card.HEARTS, Card.THREE ) );
deck.add({ new Card( Card.HEARTS, Card.FOUR ) )
deck.add( new Card( Card.HEARTS, Card.FIVE ) )
deck.add( new Card( Card. HEARTS, Card.SIX ) );
deck.add( new Card{ Card.HEARTS, Card.SEVEN ) ):
deck.add( new Card( Card.HEARTS, Card.EIGHT ));

);

»
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deck.add( new Card{ Card HEARTS, Card.NINE ) );
deck.add{ new Card( Card.HEARTS, Card.TEN ) );
deck.add( new Card( Card.HEARTS, Card.JACK ) );
deck.add( new Card{ Card.HEARTS, Card.QUEEN ) );
deck.add( new Card( Card HEARTS, CardKING ) );
deck.add( new Card( Card.HEARTS, Card ACE ) );

deck.add( new Card( Card.DIAMONDS, Card.TWO ) );
deck.add( new Card( Card.DIAMONDS, Card. THREE } );
deck.add( new Card( Card.DIAMONDS, Card.FOUR ))
( )
(
(

’

deck.add( new Card( Card.DIAMONDS, Card.FIVE

deck.add( new Card( Card.DIAMONDS, Card.SIX ) );
deck.add( new Card( Card. DIAMONDS, Card.SEVEN ) );
deck.add( new Card( Card.DIAMONDS, Card.EIGHT ) );
deck.add( new Card( Card.DIAMONDS, Card.NINE } );
deck.add( new Card( Card.DIAMONDS, Card.TEN ) );
deck.add({ new Card( Card.DIAMONDS, Card.JACK )
(
(
(

)
deck.add( new Card( Card.DIAMONDS, Card.QUEEN ) );
deck.add( new Card( Card.DIAMONDS, Card.KING ) )

»)

deck.add( new Card{ Card.DIAMONDS, Card.ACE

’

}
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Dealerjava  d-Y <

public class Dealer {
private Deck deck;

public Dealer( Deck d ) {
deck = d;
}

public void shuffle() {

// randomize the card array

int num_cards = deck.size();

for(inti = 0; i < num_cards; i ++ ) {
int index = (int) ( Math.random() * num_cards );
Card card_i = ( Card } deck.get(i);
Card card_index = ( Card ) deck.get( index );
deck.replace( i, card_index );
deck.replace( index, card_i );
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}

public Card dealCard() {
if( deck.size() > 0) {
return deck.removeFromFront();

}

return null;

}

}
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public final class boolean implements Serializable{
public Boolean (boolean value);
public Boolean (String s);

public static final Boolean FALSE;
public static final Boolean TRUE;
public static final Boolean CLASS_TYPE;

public static boolean getBoolean(String name);
public static Boolean valueOf( String s);
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public booleanValue();
public boolean equals(Object obj);
public int hashCode();
public String toString();
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public class CountedQbject {
private static int instances;

. [* Creates new CountedObject *
public CountedObject() {
% |nstances++

b

publlc static int getNumberlnstances() {
retum instances;

o}

. public static void main( String [] args ) {
: CountedObject obj = null;
for(inti = 0;1 < 10; i++ ) {
_obj = new CountedObject();

} - _

. System.out.printin( "Instances created: * + obj.getNumberinstances() ).
/ note that this will work too

~ System.out.printin( "Instances created: * + CountedObject.getNumberinstances() );
}
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public class MyBoolean {

/| some constants for convenience
public static final Class TYPE = Boolean.TYPE;

private boolean value;

/l no arg constructor - default to false
public MyBoolean() {
value = false;

}
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/| set the initial wrapped value to value
public MyBoolean( boolean value ) {
this.value = value;

}

public boolean booleanValue() {
return value;

}

public void setBooleanValue( boolean value ) {
this.value = value;

}

// for getBoolean and valueOf we can simply delegate to Boolean
/I you'll learn more about delegation in chapter 4
public static boolean getBoolean( String name ) {

return Boolean.getBoolean( name );

}

public static MyBoolean valueOf( String s ) {
return new MyBoolean( Boolean.getBoolean( s ) );

}

// it is good practice to override equals, toString, and hashCode
/! you'll learn more about overriding in chapter 4
public boolean equals( Object obj ) {
if( obj == this ) {
return true;

if( obj.getClass() == this.getClass() ) {
MyBoolean bool = ( MyBoolean ) obj;
if( bool.booleanValue() == this.booleanValue() ) {
return true,

}
}
return false,
}
public int hashCode() {
if( value ) {
return "true".hashCode();
}
return ‘false".hashCode();
}
public String toString() {

if( value ) {
return “true’;
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return "false";
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public class Employee {
private String first_name;

private String last_name;

private double wage;

public Employee( String first_name, String last_name, double wage ) {
this first_name = first_name;
this.last_name = last_name;

this.wage = wage;

public double getWage() {

return wage;

public String getFirstName() {

return first_name;

public String getLastName() {

return last_name;

}
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public class CommissionedEmployee extends Employee {

private double commission; // the $ per unit
private int  units; /I keep track of the # of units sold

public CommissionedEmployee( String first_name, String last_name, double wage, double
commission ) {
super( first name, last_name, wage ); // call the original constructor in order to properly
initialize

this.commission = commission;

public double caiculatePay() {
return getWage() + ( commission * units );

public void addSales{ int units ) {
this.units = this.units + units;

public void resetSales() {
units = 0;

}
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public static void main( String {] args ) {
CommissionedEmployee ¢ = new CommissionedEmployee("Mr.","SaIes",S.SO,1.00);
c.addSales(5);
System.out.printin( “First Name: " + c.getFirstName() );
System.out.printin( “Last Name; " + c.getLastName() );
System.out.printin( "Base Pay: $" + c.getWage() );
System.out.printin( "Total Pay: $' + c.calculatePay() );
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public interface Iterator{
public boolean hasNext();
public Object next();
public void remove();
}
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public class TwoDimensionalPoint {

private double x_coord;
private double y_coord;

public TwoDimensionalPoint( double x, double y ) {
setXCoordinate( x );
setYCoordinate( y );

}

public double getXCoordinate() {
return x_coord;
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}
public void setXCoordinate( double x ) {
x_coord = x;
}
public double getYCoordinate() {
return y_coord,;
}
public void setYCoordinate( double y ) {
y_coord = y;
}
public String toString() {
return 'l am a 2 dimensional point.\n" +
"My x coordinate is: * + getXCoordinate() + “\n" +
"My y coordinate is: * + getYCoordinate();
}
}

public class ThreeDimensionalPoint extends TwoDimensionalPoint {

private double z_coord;

public ThreeDimensionalPoint( double x, double y, double z ) {
super(x, y ); // initialize the inherited attributes by calling the parent constructor
setZCoordinate( z );

public double getZCoordinate() {
return z_coord;

public void setZCoordinate( double z ) {
z_coord = z;

public String toString() {
return 'l am a 3 dimensional point\n* +
"My x coordinate is: * + getXCoordinate() + "\n" +
"My y coordinate is: * + getYCoordinate() + "\n* +
"My z coordinate is: " + getZCoordinate();

}
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public static void main(String [] args){
TwoDimentionalPoint two=new TwoDimentionalPoint(1,2);
ThreeDimentionalPoint three=new ThreeDimentionalPoint(1,2,3);
System.out.printin{two.toString());
System.out.printin{three.tostring());

}
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public class Line {

private TwoDimensionalPoint p1;
private TwoDimensionalPoint p2;

public Ling( TwoDimensionalPoint p1, TwoDimensionalPoint p2){

this.p1 = p1;
this.p2 = p2;

public TwoDimensionalPoint getEndpoint1() {

return p1;
}
public TwoDimensionalPoint getEndpoint2() {
return p2;
}
public double getDistance() {
double x = )
Math.pow( (p2.getXCoordinate() - p1.getXCoordinate()), 2 );
double y =

Math.pow( (p2.getYCoordinate() - p1.getYCoordinate()), 2 );
double distance = Math.sqrt( x + y );

return distance;

public TwoDimensionalPoint getMidpoint() {
double new_x = { p1.getXCoordinate() + p2.getXCoordinate() ) / 2;
double new_y = ( p1.getYCoordinate() + p2.getYCoordinate() ) / 2;
return new TwoDimensionalPoint( new_x, new_y );

}
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public static void main{ String [] args ) {

ThreeDimensionalPoint p1 = new ThreeDimensionalPoint( 12. 12. 2 }:
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TwoDimensionalPoint p2 = new TwoDimensionaiPoint( 16, 16 );
Line | = new Line( p1, p2);

TwoDimensionalPoint mid = l.getMidpoint();

System.out.printin( "Midpoint: (" + mid.getXCoordinate() + "," + mid.getYCoordinate() + ")" );
System.out.printin{ "Distance: " + |.getDistance() );
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public class Point {
public Point( int x, int y) {
this.x = x;
thisy = y;



public Point getLocation() {
return new Point( x, y };

}

public void move( int x, inty ) {
this.x = Xx;
this.y = vy;

}

public void setLocation( int x, inty ) {
this.x = x;
thisy = v,

}

public void setlocation( Point p ) {
this.x = p.x;
this.y = p.y;

}

public int x;

public int y;

}
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MoodyObjectjava 1= ol

public class MoodyObject {

// return the mood
protected String getMood() {

return "moody";

}
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MoodyObjectjava V=0 sl

// ask the object how it feels

public void queryMood() {

System.out.printin(l feel * + getMood() + " today!");
}

bs ol b Cand s de orl-queryMood() 1S e iy a5 1, * 3o e S MoodyObiject S
sdi bl ¢~ g e s MoodyObject oIS LS e - (Command Prompt) Obe 5
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MoodyDriverjava Y-8 <l

public class MoodyDriver {
public final static void main( String [] args ) {
MoodyObject mo = new MoodyObject();
SadObject so = new SadObject();
HappyObiject ho = new HappyObject();

System.out.printin( "How does the moody object feel today?" );
mo.queryMood();

System.out.printin( " );

System.out.printin{ "How does the sad object feel today?" );
so.queryMood(); // notice that overriding changes the mood
so.cry();

System.out.printin{ ™ );

System.out.printin{ "How does the happy object feel today?" );
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ho.queryMood(); // notice that overriding changes the mood
ho.laugh();

System.out.printin( ™ );
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HappyObjectjava Y- couual

public class HappyObiject extends MoodyObiject {

// redefine class’s mood
protected String getMood() {
return "happy";

}

// specialization

public void laugh() {

..... )

}

SadObjectjava  £-d caanad

public class SadObject extends MoodyObiject {

/[ redefine class's mood
protected String getMood() {
return "sad";

}

/! specialization
public void cry() {
System.out.printin(wah’ 'boo hoo' 'weep' *sob’ ‘'weep™)

}
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public class Employee {

private String first_name;
private String last_name;
private double wage;

public Employee( String first_name, String last_name, double wage ) {
this.first_name = first_name;
this.last_name = last_name;
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this.wage = wage;

public double getWage() {
return wage;

public String getFirstName() {
return first_name;

public String getlLastName() {
return last_name;

}

public String printPaycheck() {
String ful_name = last_ name + ", " + first_name;
return ( "Pay: " + full_name + " $" + calculatePay() );

}

}
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public abstract class Employee{

pubiic abstract double calculatePay();
/frest of the definition remains the same

}
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public class HourlyEmployee extends Employee {

private int hours; // keep track of the # of hours worked

public HourlyEmployee( String first_name, String last_name, double wage ) {
super( first_name, last_name, wage ); // call the original constructor in order to properly
initialize

}

public double calculatePay() {
return getWage() * hours;

public void addHours( int hours ) {

this.hours = this.hours + hours;

public void resetHours() {

hours = 0;

}
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/**

* MoodyObject is a base class for writing objects that have a mood.
* @author Tony Sintes STYOOP

* @version 1.0

*/

MoodyObjectjava  d—0

public abstract class MoodyObject {

/[ return the mood
protected abstract String getMood();

// ask the object how it feels

public void queryMood() {

System.out.printin('l feel * + getMood() + " today!");
}

MoodyDriverjava  #-0 ol

public class MoodyDriver {
public final static void main( String [] args ) {
//MoodyObject mo = new MoodyObject(); // can no longer instantiate MoodyObiject
SadObject so = new SadObject();
HappyObiject ho = new HappyObject();

//System.out.printin( *How does the moady object feel today?" );
//mo.queryMood)();

//System.out.printin{ " );

System.out.printin{ *How does the sad object feel today?" );
so.queryMood(); // notice that overriding changes the mood
so.cry();

System.out.printin( ™ );

System.out.printin{ "How does the happy object feel today?" );
ho.queryMood(); // notice that overriding changes the mood
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ho.laugh();
System.out.printin{ ™ );

}
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public ComimissionedEmployee( String first_name,'String last: name,; double wage, doubier

commission 3 {

super( first _name. last name, wage ); // call the original constructor in order to properly

initialize '

 this.commission. = cbmmis_sion;

5w a5 Ladin oS s ool it ) (S e malid oS 6 3 super 51 &S b
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public class veryHappyObiject extends HappyObject{
/lredefine class’s mood
protected String getMood{}{
String old. mood=super.getMood();
return ‘very *+ old_mood;
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public void depositFunds(double amount);
public double getBalance();
public double withdrawFunds(double amount);
protected void setBalance (double newBalance);
il 5 sladze Juld 4L SavingsAccount SIS
public void addinterest();

public void setinterestRate(doubie interestRate);
public double getinterestRate();

b 25 slade Juls WL TimedMaturityAccount oINS
public boolean isMature();
public void mature();
public double getFeeRate();
public void setFeeRate (double rate);

398 30 dsloma 0 S S U Wules iy ja3 e L o | withdrawFunds() Jze 1L TimedMaturityAccount NS
o les ruy L gz 350,18 i
b Jola 5 sladse L CheckingAccount SIS
public void accessFees();
public double getFee();
public void setFee(double fee);
public int getMonthlyQuota();

public void setMonthlyQuota(int quota);
public int getTransactionCount();
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public void chargelnterest();
public double getCreditRate();
public void setCreditRate (double rate);
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BankAccountjava  Y-0 cuuaal

public class BankAccount {

// private data

private double balance;

// constructor
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public BankAccount( double initDeposit ) {
setBalance( initDeposit );
}
/I deposit monies into account
public void depositFunds( double amount ) {
// the base class applies no policy
/| does not validate input
setBalance( getBalance() + amount );
}
// query the balance
public double getBalance() {
return balance;
}
// set the balance
protected void setBalance( double newBalance ) {
balance = newBalance;
}
/[ withdraw funds from the account
public double withdrawFunds( double amount ) {
if( amount >= balance } {
amount = balance;
}

setBalance( getBalance() - amount );

return amount;

}

Sl s 32 BankAccount ! ‘L&.:A:M.a SavingsAccount A -0 CJ s
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SavingsAccount.java  A-d <owwa)

public class SavingsAccount extends BankAccount {

/I private data
private double interestRate;

/I Creates new SavingsAccount

public SavingsAccount( double initBalance, double interestRate } {
super( initBalance );
setinterestRate( interestRate );
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/| calculate and add interest to the account
public void addinterest() {
double balance = getBalance();
double rate = getlnterestRate();
double interest = balance * rate;

double new_balance = balance + interest;

setBalance( new_balance );

}

/! set the interest rate

public void setinterestRate( double interestRate ) {
this.interestRate = interestRate;

}

/I query the interest rate

public double getinterestRate() {
return interestRate;

}
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TimeMaturityAccount.java -0 ol

public class TimedMaturityAccount extends SavingsAccount {

/! private data
private boolean mature;
private double feeRate;

/| Creates new TimedMaturityAccount
public TimedMaturityAccount(double initBalance, double interestRate, double feeRate ) {
super( initBalance, interestRate );
setFeeRate( feeRate );
}
// override BankAccount's withdrawFunds
public double withdrawFunds( double amount ) {
super.withdrawFunds( amount };
if( lisMature() ) {
double charge = amount * getFeeRate();
amount = amount - charge;
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return amount;

}

!/l check maturity

public boolean isMature() {
return mature;

}

// make mature

public void mature() {
mature = true;

}

/] % fee for early withdraw

public double getFeeRate() {
return feeRate;

}

I set % fee for early withdraw

public void setFeeRate( double rate ) {
feeRate = rate;

}
}
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CheckingAccountjava Y-8 ol

public class CheckingAccount extends BankAccount {

/ private data

private int  monthlyQuota;
private int  transactionCount;
private double fee;

/I Creates new CheckingAccount
public CheckingAccount( double initDeposit, int trans, double fee ) {
super( initDeposit );
setMonthlyQuota( trans );
setFee( fee );
}
// override BankAccount's withdrawFunds
public double withdrawFunds( double amount ) {
transactionCount+ +;
return super.withdrawFunds( amount );

}
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/| access fees if went over transaction limit
public void accessFees() {
int extra = getTransactionCount() - getMonthlyQuota();
if( extra > 0) {
double total_fee = extra * getFee();
double balance = getBalance() - total_fee,
setBalance( balance );
}
transactionCount = 0;
}
/| some getters and setters
public double getFee(} {
return fee;
}
public void setFee( double fee ) {
this.fee = fee;
}
public int getMonthlyQuota() {
return monthlyQuota;
}
public void setMonthlyQuota( int quota ) {
monthlyQuota = quota;
}
public int getTransactionCount() {
return transactionCount;

}

e BankAccount wOAS 3l ediews ) 5k 4 OverdraftAccount NS e das o LSV L0 e
el s LS esjj'é‘ o i CJ.: Jw‘d\f&db\w w%w‘Jé,w‘aJﬁi

OverdraftAccountjava  Y\-0 oaual

public class OverdraftAccount extends BankAccount {

/I private data
private double creditRate;

// Creates new OverdraftAccount

public OverdraftAccount( double initDeposit, double rate ) {
super( initDeposit );
setCreditRate( rate );

}

// charge he interest on any lent monies

public void chargelnterest() {
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double balance = getBalance();
if( balance < 0) {
double charge = balance * getCreditRate();
setBalance( balance + charge );
}
}
/| query the credit rate
public double getCreditRate() {
return creditRate;
}
/I set the credit rate
public void setCreditRate( double rate ) {
creditRate = rate;
I
/[ withdraw funds from the account
public double withdrawFunds( double amount ) {
setBalance( getBalance() - amount );
return amount;
}
}
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public class Stack extends vector{
public boolean empty();
public Object peek();
public Object pop();

public Object push(Object Item);
public int search(Object o);
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public class Stack {
private java.util.ArrayList list;

public Stack(} {
list = new java.util. ArrayList();

}

public boolean empty() {
return list.isEmpty();
}

public Object peek() {

if( tempty() ) {
return list.get( 0 );

}

return null:
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public Object pop() {
if( lempty() ) {
return list.remove( 0 );

}

return null;

public Object push( Object item ) {
list.add( O, item );
return item;

public int search( Object 0 ) {
int index = list.indexOf( o );
if( index != -1) {
return index + 1;

}

return -1;
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public class PersonalityObject {
public String speak() {
return "l am an object.”;

public class PessimisticObject extends PersonalityObject {
public String speak() {
return "The glass is half empty.";

public class OptimisticObject extends PersonalityObject {
public String speak() {
return *The glass is half full.";

public class IntrovertedObject extends PersonalityObject {
public String speak() {
return "hi...";

public class ExtrovertedObject extends PersonalityObject {
public String speak() {
return "Hello, blah blah blah, did you know that blah blah blah.";

}

& y25 speak() Jiy, S a4l GAS s a PG ST S5 e e S S !

b ol iy (o g5 Cpasid ol g S a5 05l 95 5 550 speak() (udIS o5 8 LS
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public static void main( String [] args ) {
PersonalityObject personality = new PersonalityObject();
PessimisticObject pessimistic = new PessimisticObject();
OptimisticObject optimistic = new OptimisticObject();
IntrovertedObject introverted = new IntrovertedObject();
ExtrovertedObject extroverted = new ExtrovertedObject();
/ substitutabiiity allows you to do the following
PersonalityObject [] personalities = new PersonalityObject[5];
personalities[0] = personality:
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personalities[1] = pessimistic;
personalities[2] = optimistic;
personalities[3] = introverted,
personalities[4] = extroverted;

/I polymorphism makes PersonalityObject seem to have many different behaviors
// remember - polymorphism is the multiple personalities disorder of the OO world
System.out.printin{ "PersonalityObject[0] speaks: " + personalities[0].speak());
System.out.printin( "PersonalityObject[1] speaks: " + personalities[1].speak(
System.out.printin( "PersonalityObject[2] speaks: " + personalities[2].speak(

( (

( {

)
)
)
System.out.printin( "PersonalityObject[3] speaks: " + personalities[3].speak());
System.out.printin{ "PersonalityObject[4] speaks: " + personalities[4].speak());

)

)

i

)
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public void makeSpeak (PersonalityObject obj) {
System.out.printin(obj.Speak());
}
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public void makeSpeak (PessimiticObject obj){

System.out.pring (obj.speak());
}

Ll el andls gLl US PessimisticObject &3 o ol s s § 5 aw Sl S G S 55
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Public void makeSpeak (PersonalityObject obj){
System.out.printin{obj.speak());
}
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public abstract class BaselLog {

// some useful constants, don't worry about the syntax
private final static String DEBUG = "DEBUG";

private final static String INFO = "INFO"

private final static String WARNING = "WARNING",
private final static String ERROR = "ERROR";

private final static String FATAL = "FATAL";

java.text.DateFormat df = java.text.DateFormat.getDateTimelnstance();

public void debug( String message ) {
log( message, DEBUG, getDate() );

}

public void info( String message ) {
log( message, INFO, getDate() );

}

public void warning( String message ) {
log( message, WARNING, getDate() );

}

public void error( String message ) {
log( message, ERROR, getDate() );
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public void fatal( String message ) {
log( message, FATAL, getDate() ):

i

/I creates a time stamp

protected String getDate() {
java.util.Date date = new java.util. Date()
return df.format( date );

/'let subclasses define how and where to write log to
protected abstract void log( String message, String level, String time );
}
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public class FileLog extends Baselog {
private java.io.PrintWriter pw;

public FileLog( String filename ) throws java.io.lOException {
pw = new java.io.PrintWriter( new java.io.FileWriter( filename ) );

}

protected void log( String message, String level, String time ) {
pw.printin( level + *: * + time + " " + message );
pw.flush();

public void close() {
pw.close();

public class ScreenLog extends Baselog {
protected void log( String message, String level, String time ) {
System.out.printin( level + *: * + time + ™ " + message );

}
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public class EmployeeDatabaseAccessor(BaselLog log) throws InitDBException{
private BaselLog error_log;
public EmployeeDatabaseAccessor(BaselLog log) throws InitDBException{
error_log=log;
try{
/linitialize th db connection
}catch(DBException ex){

error_log.fatal(*cannot access database:"+ex.getMessage());
throw new InitDBException{ex.getMessage()});

public Employee retrieveEmployee(String first_name,String last_name) throws
EmployeeNotFoundException{

try{
//attempt to retrieve the employee
return null;

}catch(EmployeeNotFoundException ex){
error_log.warning("cannot locate employee: "+last_name+", "+ first_name);
throw new EmployeeNotFoundException(last_name.first_name);

}

//land so on, each method uses error_log to log errors
}
S perza a sl e ek 5l CU BN objfj Ol e &1, Baselog ,.aze S EmployeeDatabaseAccessor
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public static void main(String [] args){

Baselog log=new ScreenlLog();

EmployeeDatabaseAccessor eda=new EmployeeDatabaseAccessor(log);

Employee emp=eda.retriveEmployee("Employee","Mr.");
}
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public class EmployeeDatabaseAccessor{

private FileLog file_log;
private Screenl.og screen_log;
private int log_type;

//[some 'usefull’ constants
private final static int FILE_LOG=0;
private final static int SCREEN_LOG=1;

public EmployeeDatabaseAccessor(FiIeLog log) throws InitDBException{
file_log=log;
log_type=FILE_LOG;
init();

public EmponeeDatabaseAccessor(ScreenLog log) throws InitDBException{
screen_log=log;
log_toye=SCREEN_LOG;
init();

public Employee rtrieveEmployee(String first_name, String last_name) throws
EmployeeNotFoundException{
try{
//attempt to retrieve employee
return null;
}catch(EmployeeNotFoundException ex){
if (log_type==FILE_LOG){
file_log.warning("cannot locate employee;"+
last_name+"*, "+first_name);
telse if (log_type==SCREEN_LOG){
screen_tog.warning("cannot locate employee:"+
last_name+", “+first_name);
}throws new EmponeeNotFoundException(Iast_name,first_name);

}

private void init() throws InitDBException{
try{
/linitialize the db connection
}catch(DBException ex){
if (log_type==FILE_LOG){
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file_log.fatal("cannot access database:"+
ex.getMessage());
}else if (log_type==SCREEN_LOG){
screen_log.fatal("cannot access database:"+
ex.getMessage());

}

throws new InitDBException(ex.getMessage());
}
}

//and so on, each method uses error_log to log errors

}
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int add (int a , int b)
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Matrix add_matrix (matrix a, matrix b)

Real add_real (real a, real b)
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public abstract class Addable{
public Addable add (Addable);
}
el sl doda- iy

Addable add_addable (Addable a, Addable b)
return a.add(b)
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(T] add ([T] a, [T] b)
return a+b;
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Queue [T]

void enqueue ([T])

[T] dequeue()

boolean isEmpty()

[T] peak()
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Queue [Employee] employee_queue = new Queue [Employee];
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public class MoodyObject{
//return the Mood
protected String getMood(){
return "Moody";

//ask the object how it feels
public void queryMood(){
System.out.printin("! feel "+getMood()+" today.");

public class HappyObiject extends MoodyObject{
/[redefine class’'s Mood
protected String getMood(){
return "happy";
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//specialization
public void laugh(){

System.out.printin(*hehehe ... hehehe ... HAHAHAHAHAHATII")
}

}
i T a8 Sl LI S e (g0 | getMood() Jls, HappyObiject 45 4 Oy o ol s
L o Mo |y getMood() JI s, MoodyObject _~AS queryMood()
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/lreturn the Mood
protected abstract String getMood();
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public static int max (int a, int b);
public static long max (long a, int b);
public static float max (float a, int b);
public static double max (double a, int b);
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public static int max_int (int a, int b);

public static long max_long (long a, int b);

public static float max_float (float a, int b);

public static double max_double {double a, int b);
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public float add (float a, float b);
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intiA = 1;
intiB = 2
add (iA,iB);
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Employeejava  \-Y sl

public abstract class Employee {
private String first_name;

private String last_name;
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private double wage;

public Empioyee( String first_name, String last_name, double wage ) {
this first_name = first_name;
this.last_name = last_name;
this.wage = wage;

public double getWage() {
return wage;

public String getFirstName() {
return first_name;

public String getLastName() {
return [ast_name;

public abstract double calculatePay();
public void printPaycheck() {
String full_name = last_name + ", " + first_name;

System.out.printin( “Pay: " + full_name + " $' + calculatePay() );

}

LS 6)'L.«o>l::! Iy e bt oAS 55 4.3 ls coleulatePay() rL’. 4 (S5 e L Employee Lyt SIS

M.}&QL&J\)L}A%J&)M}M}JV_V}Y_V 6%:5

ComissionedEmployee java  Y-Y <ol

public class CommissionedEmployee extends Employee {

private double commission; // the $ per unit

private int  units; // keep track of the # of units sold

public CommissionedEmployee( String first_name, String last_name, double wage, double
commission ) {

super( first_name, last_name, wage ); // call the original constructor in order to properly
initialize

this.commission = commission;

VYY
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}
public double calculatePay() {

return getWage() + ( commission * units );

public void addSales( int units ) {
this.units = this.units + units;

public int getSales() {

return units;

}

public void resetSales() {

units = 0O;

HourlyEmployeejava Y-V ol

public class HourlyEmployee extends Employee {

private int hours; // keep track of the # of hours worked

public HourlyEmployee( String first_name, String last_name, double wage ) {
super( first_name, last_name, wage ); // call the original constructor in order to properly
initialize

}

public double calculatePay() {
return getWage() * hours;

public void addHours( int hours ) {
this.hours = this.hours + hours;

public int getHours() {

return hours;
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public void resetHours() {
hours = 0;

}

L S3bw s HourlyEmployee . tles S S bwesl | caleulatePay() die ol o 4 IS 5 51 a
4_50Jl_>);.c,..«|e;/,_SA..:Mb._»bJPQ‘}"_Ad:pl_M'CJ_JJJ el vl S 5
W g 5 Y guame 3ldad) O gomeS 5 5L 5 g2 § o bl p 1, 3 g2 CommissionedEmployee
oIS e dla gl .Mﬁsv\.&d;lm‘_}ﬁu LIS 15 51 o 53 .l 03 S dalona (ol
oIS s caledls a8 L s (reset) csl Olyae 03,5 Ja0 515 54z HourlyEmployee
RGN PR WP SRR EH IR o9 Ogee 03 S Lol 6l (gaze CommissionedEmployee

o )l HourlyEmployee 5 CommissionedEmployee oIS 53, s Sk ol s oo ASolaen
SIS Lot o 51 S 0 Ol 5 oa LIS STzl 1) (55l gn oS 55 58 (glaed ol dins o
s o5 il .;.;J,f)ts.u. Employee ,»)S sl> 41, HourlyEmployee 5 CommissionedEmployee
QMJQ,A (5)154;_- a)l>1 Lo “ u,\i&.b}_— g;._...ol’-

.JJ_J:QJEJ); LYoV od jsPayroll .S

Payrolljava  £-Y wmal

public class Payroll {

private int  total_hours;
private int  total_sales;
private double total_pay;

public void payEmployees( Empioyee [] emps ) {
for(inti = 0; i < emps.length; i ++ ) {
Employee emp = empsli];
total_pay += emp.calculatePay/();
emp.printPaycheck();

public void recordEmployeelnfo( CommissionedEmployee emp ) {
total_sales += emp.getSales();

public void recordEmployeelnfo( HourlyEmployee emp ) {
total_hours += emp.getHours();

VY
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public void printReport() {
System.out.printin{ "Payroll Report:" };
System.out.printin( "Total Hours: * + total_hours );
System.out.printin{ "Total Sales: " + total_sales )
System.out.printin( *Total Paid; $" + total_pay );

£ SG 3l A T e Gty 00 a0 el c0L 00 >k saias lad b set gget slaaza @
a0 plnilly Lol 5aS aalys o b S5l oee 2S5l Geys sleesls calgs o
dgzelo o 33 4y 3li a5 Slal> o Employee 5 g0 & 45 Casl g (Employee) aia 5 Jlis 1o
5,5 eolitwl Report = o5 5 el g Ggio
50V 50 Tl el o 5 i g S el 51 8l 8 ol (g (el 33 OO i
e set gget Wis (ealias sl el g LS Jasl) ey ae 6l 0 ooliu (alisee Slpsardoe
S solazul

S L e ol leudIS 5 slehaly Kl 5 1, payEmployee(Employee(] emps) e
3 HourlyEmployees (slgdSL a0l a5 oS Jw funs i) Employee 51 oS, 5
A5 e sl Employee WIS Sl sleslu (SadS 4ol O soees CommissionedEmployee

WS e Ol by 5 akal, payEmployees() Jze Sy s pl ol el i cools

total_pay + = emp.calculatePay();

emp.calculatePay() 45 jlaj. A5l axils 5 slite jles sl kb, Employee S g e lel ISEs
e bl )y 8 s calculatePay() o i o Sl 3 s HourlyEmployee |k« .5 (g5, »
53,5 Jl 41,3 CommissionedEmployee & esd sy 2 Sls LS oo dlons 2ol T el
33 S g tomlona (59 3 51 ool 0 30menS L O o 3 G i s bk G4

.S s S SHa S e 5 a gl ame St o e MSauws st payEmployees()
JLSM_mjfu,a4.%L.5|(..:m_w.u.AS.L,VL;-UQ‘\SJAQSUWUsj\xd\ejwﬁ«fdjg.wwlﬁs@)gp
LS o Employee IS gledIS s slp Sl a Sos jls w05 5 55,

s recordEmployeelnfo (commissionedEmployee emp) oles Iy L5)|K)L_ﬂ o gou s olad
o 3Ll 6)l.l§)L{ﬂ Lo oo recordEmployeeinfo(HourlyEmployee emp) JKM Lo 4y (G ASMJL;o
ilege e 25 S i 5 e )y 20 8 el

Payroll payroli= new Payroll();

CommissionedEmployee emp1=new CommissionedEmployee("Mr." "Sales",25000.00,1000.00);
HourlyEmployee emp2=new HourlyEmployee("Mr.","Minimum wage",6.50);
payroll.recordEmployeeinfo(emp2);

payroll.recordEmployeelnfo(emp1);
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il Employee DS (slegaS 501,55 SO1 3 s Bhsos il e S sl pas MKaas

s e 0Ly g St oyl ol 5 S e S T ann gl
L ok 1oy 555 5 5 (SO 51 AR ol (S0 e 2g5 568 pladis (e
A s Sadlol LIS of Slario sl gz bos S s alol gl poilSa WS 548 L e
Zsd ol ol e recordEmployeelnfol)

Ao e OLisPayroll 5l S oS Jla 0LV o

PayrollDriverjava  D-Y vl

public class PayrollDriver {
public static void main( String [] args ) {

// create the payroli system
Payroli payroll = new Payroll();

/| create and update some employees

CommissionedEmployee empt = new CommissionedEmployee( 'Mr.”, "Sales", 25000.00,
1000.00);
CommissionedEmployee emp2 = new CommissionedEmployee( "Ms.", "Sales", 25000.00,
1000.00);

emp1.addSales( 7 );
emp2.addSales( 5 );

HourlyEmployee emp3 = new HourlyEmployee( "Mr.", "Minimum Wage", 6.50 );
HourlyEmployee emp4 = new HourlyEmployee( "Ms.", "Minimum Wage", 6.50 );
emp3.addHours( 40 );
emp4.addHours( 46 );

// use the overloaded methods
payroll.recordEmployeelnfo( emp2 );
payroll.recordEmployeelnfo( emp1 );
payroll.recordEmployeelnfo( emp3 );
payroli.recordEmployeelnfo( emp4 )

// stick the employees in an array
Employee [] emps = new Employee[4];
emps[0] = emp1; emps[1] = emp2; emps[2] = emp3; emps[3] = emp4;

payroll.payEmployees( emps );
payroll.printReport();
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a3 ga OLL 1) MoodyObject asl a5 e §_V ) A3 S IS MoodyObject L s S 03

MoodyObject.java  #.Y <l

public abstract class MoodyObject {

/[ return the mood
protected abstract String getMood();

// ask the object how it feels
public void queryMood() {
System.out.printin(*l feel " + getMood() + " today!")

}

.J.AJJA L,‘L..:..; b SadObjeCt 9 HappyObJeCt w%ﬁ) )J/\ _V }V_V \.:,v.-..:.}

HappyObjectjava Y.V <

public class HappyObject extends MoodyObject {

// redefine class’s mood
protected String getMood() {
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return "happy";
}

/| specialization
public void laugh() {

}

SadObjectjava ALY ool

public class SadObject extends MoodyObject {

// redefine class’s mood
protected String getMood() {

return "sad";

}

/! specialization
public void cry() {
System.out.printin{(*wah’ 'boo hoo’ 'weep' 'sob’ 'weep™);
}
}

PsychiatristObject rL} o IS ke s (ol ool ISa s LB s a3 O ST - L L8
SleS 3 plad jas WL examing() e .50 axils die 4 L PsychiatristObject wMS . A o
ol an e ALy s OIS ol S Ul s LT 1 OLilent 55 5o s 5 433 ST, MoodyObject
5548 Syt 31, Lt Ol sllaugh() b sery() slbedze dbiobserve() Je LS (5 1S )L | obserVE()
S ) (S5 s 5 S ) 5HS sl b S eyl

Syt ke ol & e 6 S sl T e T S T U s 5 oo

iS5 anz e i ) oS Lo 5l L35 S e aslyl], Vol o ol som i :;;\

axsg
KRS e aslyf PsychiatristObject S (sl San Jom o, SG ALY

PsychiatristObject.java  4_Y <sanal

public class PsychiatristDriver {



VEQ S R ple) i g (S iy —V aad

(aslsl) Q.Y oo

public static void main( String [] args ) {
HappyObject happy = new HappyObject();
SadObject sad = new SadObject();
PsychiatristObject psychiatrist = new PsychiatristObject();

!/ use inclusion polymorphism
psychiatrist.examine( happy );
psychiatrist.examine( sad );

// use overloading so that we can observe the objects
psychiatrist.observe( happy );
psychiatrist.observe( sad );

}

}

oIS w3555 LS S Wil e IS b 4 MoodyObiject ¢! 5l 4en L) examine(MoodyObiject obj) Az
Ae G b ST LS Gt 5 LS e I bl 55 4a 55 MooDyObiject .5IS' 31 PsychiatristObject
Ao (S 2 s WL MoodyObiect e yes 20 S NS (gl s s el IS o1 queryMoody)
s S (5)'@5_»1.:)? |, observe()

Aol e LT 4 (b o ) IS S Ll 1S () el

LT e (59 p1 A i Jlos!- i <] PR FYPEN) PNT Ky
29 nlis S ual ot ol 5 ity sldls s, s Llazs ol L5 6818 )3 a1y amsl Y 6508 s
Addew 553 o0 55 e (ol o d sl LIS - S0 o> 45 BankAccount (slgw IS 3 el g,
Wi oy odaltin iy 55 92 48 ol o 55 55 e anl08 Ly bl 55 5 1o
o o3l s Ly a3 3 e Loy g0 42 851 pl 5 BankAccount IS &S ol o s ki
4 0l b 25 5 BankAccount wMS slowy| L . BankAccount NS e ool & (5L
b (S Sl S 03,5 5L Ly n dule 50l &y 0 LSS (sl 3 mn & y0
A Pl S 005 5k 63 K0 e Dl b s S 5k Sy SOL Sl S

a3 g DL (A3 (SLedIS il o s 3 0 sl sl sl Lgs Vo LV e o

BankAccountjava  Yo_Y il

public abstract class BankAccount {
// the rest is the same

Bank oA Slad goi 5 58 0 die (soldas Jole NSl g Bank oS S L &Sl s
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;,.?-L..p ‘r..:.su_ﬁ slol b Lf’L"‘} ASQLo) PLIC a)'L?‘ addAccount A .J; S pe \) L@_:L“&
g":'lL"" u..a;-..:ga j:’ b QT (Owner) g.)L.,.,.>-
Public void addAbount (String name, BankAccount account);
.J}\%wﬁwagh&@‘gb%uruj'\aau.“walh.()bﬁv,o
s e sl ylests J13 SOL lpler e 348 J 5y Ol 5s Jﬂlsu&)bftotalHoldings() Az
public double totalHodlings()
J..Sc.o- Hlelaan s Sy e J g Oles s FEAL VRS cL&J > L totalHoldings()
3550 e 41y Bank IS 31 4 pad S 5o SO lgple3la3 0l 5 e totalAccounts() 3 b )
public int totalAccounts();
3,5 mols ol aly Jy Ol e deposit() e G b Sl
public void deposit (String name, double amount);
o 53 S 5l L g e 5 03,5 W [y ol e il a8 e (31 800 S ol o
eps JUst SO a1y J s Leins 48 das s o 3l deposit()
LS NS el ol G (63 o e O s balance() Axe

public double balance (String name);

LSLG—“:'},) J_A‘ L)"i‘ 6_}LwebLs: LS‘J’ .L.Su,a o.):;-'-s col anls rL: aCS \) uL...;- addAcount() s
A a5l geslulg g 5b 2 J b o la s e s il
45 .usu_» o)L= Hashtable .S sstaiot javautil Hashtable 5140ty s gt opbiehy

AeS Bl ol s es Se sy JMaals Sl s
VR s

public Object get(Object key);

public Object put(Object key, object vaiue),
public int-size(); :
public-java.util.Enumeration-elements(),

S ol =% Hashtable 51 Jl.

java. Util.Hashtable table = new java.util. Hashtable();
table put("LANGUAGE", "JAVA'),
String: name = table.get("L ANGUAGE");

C,..'BL.L).) st_’ i Con EN0 W aj:>-.> LANGUAGE o_}‘}%)sc»u' JAVA J‘J\.E,o ‘.,U.»\ d\i.o Lff-‘ 33

ré&‘)}‘ﬁ#.})}ﬂ oj‘j.,\:lsa‘]@kzbget()&;bu‘a@\j\S}L\i&
& J
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Ol 55 a1, Object put sget die 53 2 S Ao dodl o odd i il 35 4y 33> A L
g 3 A gt b 5 (SISl e a8 s s | ety Sl gl A0l S e s &
.3 32 Jal 4> object
4 yobject Lol jen 55 p! sV Hashtable WS . 55 o il object 3 cLil aen Java 5o
o3 ke 8 O ot L s LS LU gl aaa L W0l g as ntonl
3L, s Hashtable 3, O1 1w 4515 & 48> «dules Hashtable > CheckingAccount
Soas oo plon! £,85 Java s, St fasta
3 5 g0 ekl (casting) ¢ 38 LS e 23l cpl ol w5 8 5 515 Al jal ol (6l 2 Java
e paeJava s 5l ges (Jle gl
CheckingAccount account = table.get("CECKING_ACCOUNT");
Wl (gl Ml S et DBl a8 Wl o oS | s 5 0 2 g LS o8
s pine ) ) gt
HappyObject o=new HappyObject();
table.put("HAPPY", 0);
(CheckingAccount) table.get("HAPPY");
7t Ol g Aal 5 o S e 2 aS Ul s il S a6 55 oo 4 sl oS Sl
I, BankAccount [ G oS Sl o818 -l 51 . il (CAST-TYPE) &D) Loz s
WJls G Ol e 0 S e BankAccount 4 s 1 O § 5 S e S5 Hashtable |
S R s ) ks
BankAccount b = (BankAccount) table.get("ACCOUNT1");
oIS Ge b tas uS o selo gl el Java s plol (6 e U LS Aol i S
Ll (5,83 5 11 ClassCastException

UPAMLIJMDJA Owo.uii‘)‘t}}ab u::’L")TcS\f‘Jg;“J)Y agjb/g\ olf)lsow

W J\jé Jiﬁuj 3,40 fy > 3> BankAccount

s il g glodin s oLl a7 ) ¥ o5 525 Ly 6 oS o b1 Y oS o oy oms i | dmnga D

Sz 9
s e Bl (S (g ilaesly SOV LY el

Bankjava Y.V o

public class Bank {
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private java.util.Hashtable accounts = new java.util. Hashtable();

public void addAccount( String name, BankAccount account ) {
accounts.put{ name, account );

}

public double totalHoldings() {
double total = 0.0;

java.util. Enumeration enum = accounts.elements();

while( enum.hasMoreElements() ) {
BankAccount account = (BankAccount) enum.nextElement();
total += account.getBalance();

}

return total;

public int totalAccounts() {
return accounts.size();

}

public void deposit( String name, double amount ) {
BankAccount account = retrieveAccount( name );
if( account 1= null ) {
account.depositFunds( amount );
}
}

public double balance( String name } {
BankAccount account = retrieveAccount( name );
if( account != null) {
return account.getBalance();

}

return 0.0;

private BankAccount retrieveAccount( String name ) {
return (BankAccount) accounts.get( name );
}
}

Sl aen Ol G b OF 51 ol st esliz ol java.utit Hashtable 1 el i)l > o, 053
Ol s 5 s 50 3 g | Oles y o ol eotl g5 aSOT (5l 4.3 S0 o543 1, BankAccount
3 S 0o oslizalJava Jaw 5 ol )5l SlewdIS 5101 g5 e & 80 s e OLES ol

I8 Q,L(.w.\.o- okas OLES u.f.u: totalHoldings() s addAccount() «deoposit() balance() glaize
3 5 Ll y2- IS BankAccount IS (glew™S 5 5 ol il ann (g5 Ladze pl dizen

S (ot 3, 5 leded st IS g sl slaia L oslSIS 1l pladt 3l e
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e 03l 4yl b 51 JSCair s sl KuS bl s 5 (sl s LS <S5 S sl
ol peesluly bl slaus IS glawsl s 2l 4 6l 5

Oiiigs (S (A 3ua ksl 3l 0 Sl - il wobwa ¥ ol5)Ls

»2oauT slaay
Slalple 5 Geds 5 b s sl eyl a3l 5 Mol b Sk o IS o
Sl lppbinjld s Ll o ot oS i e il 5 cosls 05 4 Siis (g3 S0ty
..L;Mda

DA 53 S on (slaal 2 g5 o Bl a8 Sl S a iy oadS Ola s g 3 e L
A.LJJJSKASMUJ{ASV.AUJLU'.J;S&)::E@)JSQQT&%M}QJWJJ{J)QIQASL;ML»&
ol o3 A8 e sl dLé;“_L.UJLg.:_f}_,«iblwljsyoiﬂﬁsu;mjm‘.L,'za.ibli)\ﬂ)LS‘«“u
S A sy 0Tl iz ) OBl s 81,005 ks 5 Sl Glbaa |y 06l 5 sy oy
S o 3 I Bl 515 el 51008 s &S s

«MoodyObject L 4> 43,;_;\V_vgmg.m;jw)ﬁr_ﬁpljujgx;;)uuﬁ@“jw
a3 e OLIS 1, CareFreeObject

CarefreeObjectjava Y=Y s

public class CarefreeObject extends MoodyObiject {

// redefine class’s mood
protected String getMood() {
return "carefree";

/I specialization
public void whistle() {
System.out.printin(*whistle, whistle, whistle...");

}

s e GLES ) el 5 ) 4 PsychiatristDriver VY _V &)

PsychiatristDriver ~ \V~Y o

public class PsychiatristDriver {
public static void main{ String [] args ) {
HappyObject happy = new HappyObject();
SadObject sad = new SadObject();
CarefreeObject carefree = new CaretreeObject();
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PsychiatristObject psychiatrist = new PsychiatristObject();

// use inclusion polymorphism
psychiatrist.examine( happy );
psychiatrist.examine( sad );
psychiatrist.examine( carefree );

/| use overloading so that we can observe the objects
psychiatrist.observe( happy );
psychiatrist.observe( sad };

s o QLIS PsychiatristDriver (gl 2! rL{ua wlyasl 5 s YoV K3
L el 1 5 e el 0l 3laml 05T L lize PsychiatristObject Jys S alaSke 45 & ,Solan
AeS Lol sl g 4SOl js e (slajls, 5 ol 25 Lol e | MoodyObiject

Al 00 35,00 o examine() Wie (595 y Jod Sl Bl 00 az gle Cewsl Ko a5 4igSilen @
ST 2L e el (adly aaiyTL cslize sl fidle 5 slomyl ojlarl (g0 (JSdir
A ]y T slasS b aiS el jo 1) (sovas £950ie s pb 5l arlgsu PsychiatristObject

S S ol 5 Al 5 e 4 580 45 AS ) peas S ol b ol o5l Jis S MoodyObiject
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RewardsAccount.java &~V vl

public class RewardsAccount extends SavingsAccount {
private double min_reward_balance;
private int qualifying_deposits;

public RewardsAccount( double initDeposit, double interest, double min ) {
super( initDeposit, interest };
min_reward_balance = min;

public void depositFunds( double amount ) {
super.depositFunds( amount );
if( amount >= min_reward_balance ) {
qualifying_deposits+ +;
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public int getRewardsEarned() {
return qualifying_deposits;

public void resetRewards() {
qualifying_deposits = 0;

public double getMinimumRewardBalance() {
return min_reward_balance;

public void setMinimumRewardBalance( double min ) {
min_reward_balance = min;

}
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public class BankDriver {
public static void main( String [} args ) {
CheckingAccount ca = new CheckingAccount( 5000.00, 5, 2.50 );
OverdraftAccount oa = new OverdraftAccount{ 10000.00, 0.18 );
SavingsAccount sa = new SavingsAccount( 500.00, 0.02 };
TimedMaturityAccount tma = new TimedMaturityAccount( 10000.00, 0.06, 0.05 );

Bank bank = new Bank();
bank.addAccount( "CHECKING", ca );
bank.addAccount( "OVERDRAFT", oa );
bank.addAccount( "SAVINGS", sa );
bank.addAccount( "TMA", tma );

System.out.printin( "Total holdings(should be $25500.0): $" + bank.totalHoldings() );
System.out.printin( “Total accounts(should be 4): " + bank.totalAccounts() );

RewardsAccount ra = new RewardsAccount( 5000.00, .05, 500.00 );
bank.addAccount( "REWARDS", ra );

System.out.printin( "Total holdings(should be $30500.0): $* + bank.totalHoldings() );
System.out.printin{ “Total accounts(should be 5): * + bank.totalAccounts() );
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bank.deposit( "CHECKING", 250.00 );

double new_balance = bank.balance( "CHECKING" );

System.out.printin{ "CHECKING new balance (should be 5250.0): $" + new_balance );
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public void day_of the_week( int day } {
switch ( day ) {

case 1:
system.out.printin{ "Sunday" );
break;

case 2:
system.out.printin{ "Monday" );
break;

case 3:
system.out.printin( "Tuesday" );
break;

case 4.
system.out.printin({ "Wednesday" );
break;

case 5:
system.out.printin( "Thursday" );
break;

case 6:
system.out.printin( "Friday" );
break;

case 7.
system.out.printin{ "Saturday” );
break;

default:

system.out.printin( day + " is not a valid day." );

break;

1, ks 1 day_of_the_week()
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public void day_of_the_week( int day ) {
if (day ==1){
System.out.printin( "Sunday" );
else if ( day==2) {
System.out.printin( "Monday" );
else if ( day==3) {
System.out.printin( "Tuesday" );
else if ( day==4) {
System.out.printin( "Wednesday" );
else if ( day==5) {
System.out.printin( “Thursday" );
else if { day==6) {
System.out.printin( "Friday" );
else if ( day==7) {
System.out printin( "Saturday" );
else {

System.out.printin( day + * is not a valid day.");
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public int calculate( String operation, int operand1, int operand2 ) {
if ( operation.equals( "+") ) {
return operand1 + operand2;
} else if ( operation.equals( "*" ) ) {
return operand1 * operand2;
} else if ( operation.equals( /")) {
return operand?t / operand2;
} else if ( operation.equals( "" ) ) {
return operand! - operand2;
} else {
System.out.printin( *invalid operation: " + operation )i

}
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Operationjava  \#-Y ol

public abstract class Operation {
public abstract int calculate( int operand1, int operand2 );

Addjava Y-V caad

public class Add extends Operation {
public int calculate( int operand1, int operand2 ) {
return operand1 + operand2;

}




330YY 5a8e b am p3als B 9]

\$+

Subtractjava A=Y e

public class Subtract extends Operation {
public int calculate( int operandi, int operand2 ) {
return operandi - operand2;

Multiply.java  \4-Y ol

public class Multiply extends Operation {
public int calculate( int operand1, int operand2 ) {
return operand1 * operand2;

Divide.java Y=Y oumsd

public class Divide extends Operation {
pubtic int calculate( int operand1, int operand2 ) {
return operand1 / operand2;

}
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public int calculate (Operation operation, int operatori. int operator2) {
return operation.calculate(operandi1,operand2);

}
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String s = "somestring";
Object obj = s;
system.out.printin(obj instacneof String)};
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public class Payroll {

private int  total_hours;
private int  total_sales;

private double total_pay;

public void payEmployees( Employee [] emps ) {
for(inti = 0; i < emps.length; i ++ ) {
Employee emp = emps]i];
total_pay += emp.calculatePay();
emp.printPaycheck();

public void calculateBonus( Employee [] emps ) {
for(inti = 0;i < emps.length; i ++ ) {
Employee emp = empsli];
if( emp instanceof HourlyEmployee ) {

System.outprintin(*Pay bonus to " + emp.getLastName() + " * + emp.getFirstName() + *
$100.00." );
} else if ( emp instanceof CommissionedEmployee ) {
int bonus = ( (CommissionedEmployee) emp ).getSales() * 100;
System.out.printin(*Pay bonus to " + emp.getLastName() + ", * + emp.getFirstName() + "
$" + bonus );
} else {

System.out.printin{ "unknown employee type" );

public void recordEmployeelnfo( CommissionedEmployee emp ) {
total_sales += emp.getSales();

public void recordEmployeelnfo( HourlyEmployee emp ) {
total_hours += emp.getHours();

}

public void printReport() {
System.out.printin{ *Payroll Report:" );
System.out.printin{ "Total Hours: " + total hours ):
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System.out.printin( "Total Sales: " + total_sales );
System.out.printin( "Total Paid: $" + total_pay );

}
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Employeejava  YY-Y o

public abstract class Employee {
public abstract double calculateBonus();

//snipped for brevity, the rest stays the same

HourlyEmployee.java  YY'-Y <ol

public class HourlyEmployee extends Employee {
public double calculateBonus() {
return 100.00;
}

//snipped for brevity, the rest stays the same
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CommissiondEmployee.java  YE-Y o

public class CommissionedEmployee extends Employee {
-public double calculateBonus() {
return 100.00 * getSales();

}

/fsnipped for brevity, the rest stays the same

Payrolljava Y-V vl

public class Payroll {

public void calculateBonus( Employee [] emps ) {
for(inti = 0; i < emps.length; i ++ ) {
Employee emp = empsli];
System.out.printin("Pay bonus to " + emp.getLastName() + ", " + emp.getFirstName() + " $"
+ emp.calculateBonus() );

}

/fsnipped for brevity, the rest stays the same
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public class PetAdapter extends MoodyObject {
private Pet pet;

public PetAdapter( Pet pet ) {
this.pet = pet;

protected String getMood() {
// only implementing because required to by
/I MoodyObiject, since also override queryMood
/I we don't really need it
return pet.speak();

public void gueryMood() {
System.out.printin{ getMood() );

}
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PetAdapter dog=new PetAdapter(new Dog()};
PetAdapter cat=new PetAdapter(new Cat());
PetAdapter bird=new PetAdapter(new Bird());
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PsychiatristObject psychiatrist= new PsychiatristObject();

psychiatrist.examine(dog);
psychiatrist.examine(cat),
psychiatrist.examine(bird);
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public String deckToString( Deck deck ) {
String cards = ",
for(inti = 0; i < deck.size(); i++ ) {
Card card = deck.get(i);
cards = cards + card.display();

}

return cards;

}
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public String deckToString( Card [] deck ) {
String cards = ";
for(inti = 0; i < deck.length; i++) {
cards = cards + deck][i].display();
}
return cards;

}
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public String reverseDeckToString( Deck deck ) {
String cards = "";
for (inti = decksize() - 1;i > -1; i-) {
Card card = deck.get(i);
cards = cards + card.display();

}

return cards;

}
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public Object next(), public void remove(), public boolean hasNext() :cuwl e aws Joll

DHgee S S o Bl (9unSIS )5 0,5 a5 aro s 03l 4 Java 59 392 ge Iterator Lyl
3t 2 )5 2525 ] paie 4 CAS3 ISl 5SS 1 92 90 0] 3T (s, b g0 5
)0 2925 088 1S5 99 (ol (e (9l 990 ]

b (ava.utiLiterator) )l eassS | S5 5l asa sl azsls bl 4 Java S xig plfin 4
000 S Ol Slaal gl aiaS olazul >l 4 T 5l sty Java sladsl p Ko b oS eotanul
S o oolitl il sus oolo iolai VY ISS o a8 SeoMS 00uiS 1S5 5l g el

Iterator

+ first () : void

+ next () : void

+ isDone () : boolean

+ currentitem () : Object

LS el 6 K5 5y, 4 deckToString() Jze &2\

SIS S 4503 &S ol e 53 s S

01 UK

lterator ),

Ve

7Y coaad

public String deckToString( lterator i ) {
String cards = ™
for ( ifirst(); liisDone(); i.next() ) {
Card card = (Card) i.currentitem();
cards = cards + card.display();

}

return cards;
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public class Forwardlterator implements Iterator {

private Object [] items;
private int index;

public Forwardlterator( java.util.LinkedList items ) {
this.items = items.toArray();

public boolean isDone() {
if( index == items.length ) {
return true;

}

return false;

public Object currentltem() {
if( lisDone() ) {
return items[index];
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return null;

public void next() {
if( lisDone() ) {

index+ +;

public void first() {
index = 0;
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public class Deck {
private java.util.LinkedList deck;

public Deck() {
builCards();

public Iterator iterator() {

return new Forwardlterator( deck );

}

// snipped for brevity
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public class Deck {
private java.util.LihkedLiSt deck:

- public Deck() {
- buildCards();

public. lterator iterator() {
7 refurn new Fomard!ferator();
r ,
- {/snipped for brevity

_ private class Forwardlterator 1mplements Herator {
int index;

public boolean isDone() {

[l notice that the inner class has unfettered
/I access to Deck's internal variable deck
if¢ index == deck.size() ) {

return true;

}

return false;

. public Object currentltem() {
it( lisDone() ) { o
return deck. get( index )'

}

“return null:

|  public void next() { : 
if( lisDoned ) {

index+ +;

.
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public class ltem {

private int id;

private int quantity;
private float  unit_price;
private String  description;
private float  discount;

* Create a new item with the given quantity, price,
* description, and unit discount.
*  @param id the product id
*  @param quantity the number of items selected
*  @param unit_price the before discount price
*  @param description the product description
* @param discount the dollar amount to subtract per item
*/
public item( int id, int quantity, float unit_price, float discount, String desc) {
this.id = id;
this.quantity = quantity;
this.unit_price = unit_price;
this.discount = discount;
this.description = description;
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/**

*  @return int the item quantity
Wi
public int getQuantity() {

return quantity;

/**

*  @param quantity the new quantity

*/

public void setQuantity( int quantity ) {
this.quantity = quantity;

/**

*  @return the item unit price

*/

public float getUnitPrice() {
return unit_price;

}

/**
*
Wi
public float getTotalPrice() {

return ( unit_price * quantity ) - ( discount * quantity );

@return float the total price of the item minus any discounts

}

/**
*  @return String the product description
*/
public String getDescription() {
return description;

}

/**
*  @return int the product id
*/
public int getiD{) {
return id;

}
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public class ShoppingCart {

java.util.LinkedList items = new java.util LinkedList();

/**

* adds an item to the cart

* @param item the item to add

*/

public void addlitem( ltem item ) {
items.add{ item );

}

/**

* removes the given item from the cart

* @param item the item to remove

*/

public void removeltem( ltem item ) {
items.remove( item );

}

/**

* @return int the number of items in the cart
*/

public int getNumberltems() {

return items.size();

}

/'**

* retrieves the indexed item

* @param index the item’s idex

* @return item the item at index

*/

public Item getltem( int index ) {
return (ltem) item.get( index );

Iteratorjava  \Y—1\ cowuad

public interface lterator {
public void first();
public void next();
public boolean isDone();
public Object currentlitem(};

}
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AbstractFactory =
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+ factoryMethodA () : A
+ factoryMethodB () : B
ConcreteFactoryt ConcreteFactory2
+ factoryMethodA () : A + factoryMethodA () : A
—] + factoryMethodB () : B + factoryMethodB () : B —
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Parserjava  \-\Y <owaad

public interface Parser {
public org.w3c.dom.Document parser( String document )

S tle 00 4 XML sl ioles slpwie awgs oS coul skl orgw3c.dom.Document @
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VersionOneParser.java Y=Y <l

public class VersionOneParser implements Parser {

public org.w3c.dom.Document parse( String document ) {
// instantiate the version 1 parser
/{ XMLParser p = new XMLParser();
/I pass the document to the parser and return the resutt
// return p.parseXML( document );
}
}

VersionTwoParser.java Y=Y couual

public class VersionTwoParser implements Parser {
public org.w3c.dom.Document parse( String document ) {
/I instantiate the version 2 parser
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/| DOMParser parser = new DOMParser();
/I pass the document to the parser and return the result
/I return parser.parse( document );
b
}
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ParserFactory.java  €-\Y o

public class TwParserFactory {
public Parser createParser();

}
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VersionOneParserFactory.java  d-1Y ol

public class VersionOneParserFactory implements ParserFactory {
public Parser createParser() {
return new VersionOneParser();
}
}

VersionTwoParserFactory.java  #-\Y <l

public class VersionTwoParserFactory implements ParserFactory {
public Parser createParser() {
return new VersionTwoParser();
}
}
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+ getinstance () : Singleton
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public class Singleton {

/I a class reference to the singleton instance
private static Singleton instance;

// the constructor must be hidden so that objects cannot instantiate
/I protected allows other classes to inherit from Singleton
protected Singleton() {}

// a class method used to retrieve the singleton instance
public static Singleton getinstance() {
if( instance == null ) {
instance = new Singleton();
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}

return instance;

sy an ks ), Of 4y s~y 45 0> I Singleton g— Jistatic it e S Singleton WS
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public class Payroll {
/I a class reference to the single singleton instance
private static Payroll instance;

private int  total_hours;
private int  total_sales;
private double total_pay;

// hide the constructor so that other objects cannot instantiate
protected Payroli() {}

/I note the use of static, you don’t have an instance when you go to retrieve
// an instance, so the method must be a class method, thus static
public static Payroll getinstance() {
if( instance == null ) {
instance = new Payroll();
}
return instance;
}
public void payEmployees( Employee [ emps ) {
for(inti = 0; i < emps.length; i ++ ) {
Employee emp = empslil;
total_pay += emp.calculatePay();
emp.printPaycheck();

}

public void calculateBonus( Employee [} emps ) {
for(inti = 0;i < emps.length; i ++ ) {
Employee emp = empsli;
System.out.printin(*Pay bonus to “ + emp.getLastName() + ", " + emp.getFirstName(} + " $"
+ emp.calculateBonus() );

Y¥.
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}

public void recordEmployeeinfo( CommissionedEmployee emp ) {
total_sales += emp.getSales();

}

public void recordEmployeelnfo{ HourlyEmployee emp ) {
total_hours += emp.getHours();

}

public void printReport() {
System.out.printin( "Payroll Report:" );
System.out.printin( “Total Hours: " + total_hours );
System.out.printin( "Total Sales: * + total_sales );
System.out.printin( *Total Paid: $* + total_pay );

}

CU S UAsS e 5. CoulSingleton e 4 pw muws 33! d gt Jly ) ()5 jlogetinstacne() iy, K
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/[retrieve the payroll singleton
Payroll payroll = Payroll.getlnstance();

//create and update some employees

CommissionedEmployee emp1 = new CommissionedEmployee( "Mr.", "Sales", 25000.00, 1000.00);
CommissionedEmployee emp2 = new CommissionedEmployee( "Ms.", "Sales", 25000.00, 1000.00);
emp1.addSales( 7 );

emp2.addSales( 5 );

HourlyEmployee emp3 = new HourlyEmployee( "Mr.", "Minimum Wage", 6.50 );
HourlyEmployee emp4 = new HourlyEmployee( "Ms.", "Minimum Wage*, 6.50 );
emp3.addHours( 40 );
emp4.addHours( 46 );

/luse the overloaded methods

payroll.recordEmployeelnfo( emp2 );
payroll.recordEmployeelnfo( emp1 );
payroll.recordEmployeelnfo( emp3 );
payroll.recordEmployeelnfo( emp4 );
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Payroll peyroll = Payroll.getinstacne();
il S oS -
Payroll payroll = new Payroll();
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public class ChildSingleton extends Singleton {
protected ChildSingleton(} { }

public String toString() {
return "l am the child singleton”;

}

odd Gy, 4 Singletone W-AY gl

public class Singiton {

// a class reference to the singleton instance
private static Singleton instance;

/I the constructor must be hidden so that objects cannot instantiate
// protected allows other classes to inherit from Singleton
protected ParentSingleton() { }

/I a class method used to retrieve the singleton instance
public static Singleton getinstance() {
if( instance == null ) {
instance = new ChildSingleton();

}

return instance;

public String toString() {
return "l am the singleton;
}
}
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public class Card {

private int rank;
private int suit;
private boolean face_up;

/| constants used to instantiate
// suits
public static final int DIAMONDS = 4;

public static final int HEARTS = 3;
public static final int SPADES = 6;
public static final int CLUBS = 5;

// values

public static final int TWO = 2;
public static final int THREE = 3;
public static final int FOUR = 4;
public static final int FIVE = 5;
public static final int SIX = 6;
public static final int SEVEN = 7;
public static final int EIGHT = 8;
public static final int NINE = 9;
public static final int TEN 10;
public static final int JACK 74;
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public static final int QUEEN = 81;
public static final int KING 75;
public static final int ACE = 65;

It

// creates a new card - only use the constants to initialize
public Card( int suit, int rank ) {
// In a real program you would need to do validation on the arguments.

this.suit = suit;
this.rank = rank;
}
}
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public final class Suit {

/| statically define all valid values of Suit

public static final Suit DIAMONDS = new Suit( (char)4 );
public static final Suit HEARTS new Suit( (char)3 );
public static final Suit SPADES new Suit( (char)6 );
public static final Suit CLUBS = new Suit( (char)5 ),

/] helps to iterate over enum values

Yt
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public static final Suit [] SUIT = { DIAMONDS, HEARTS, SPADES, CLUBS };

// instance variable for holding onto display value
private final char display;

/I do not allow instantiation by outside objects
private Suit( char display ) {

this.display == display;
}

// return the Suit’s value
public String toString() {

return String.valueOf( display );
}
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Rankjava  \E-1Y csaumad

public static final Rank TWO = new Rank( 2, "2");
public static final Rank THREE = new Rank( 3, 3" ):
public static final Rank FOUR = new Rank( 4, "4" )
public static final Rank FIVE = new Rank( 5, "5" )
public static final Rank SIX = new Rank( 6, "6" );
public static final Rank SEVEN = new Rank( 7, '7" );
public static final Rank EIGHT = new Rank( 8, "8");
public static final Rank NINE = new Rank( 9, "9" );
public static final Rank TEN = new Rank( 10, “10" )i
public static final Rank JACK new Rank( 11, "J");
public static final Rank QUEEN = new Rank( 12, "Q" );
public static final Rank KING = new Rank( 13, "K" )
public static final Rank ACE = new Rank( 14, “‘A");

I

public static final Rank [] RANK =
{ TWO, THREE, FOUR, FIVE, SIX, SEVEN,
EIGHT, NINE, TEN, JACK, QUEEN, KING, ACE };
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private final int  rank;
private final String display;

private Rank( int rank, String display ) {
this.rank = rank;
this.display = display;

}

public int getRank() {
return rank;

}

public String toString() {
return display;

}
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public class Card {

private Rank rank;
private Suit suit;
private boolean face_up;

// creates a new card - only use the constants to initialize

public Card( Suit suit, Rank rank ) {

/I 'In a real program you would need to do validation on the arguments.

this.suit = suit;
this.rank = rank;

}

public Suit getSuit() {
return suit;

}

public Rank getRank() {
return rank;

}
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public void faceUp() {
face_up = true;

}

public void faceDown() {
face_up = false;

}

public boolean isFaceUp() {
return face_up;

}

public String display() {
return rank.toString() + suit.toString();

}
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private void buildCards() {
deck = new java.util LinkedList();

for(inti =0;i < Suit.SUIT.length; i ++ ) {
for(intj =0:j < Rank.RANK.length; | ++ ) {
deck.add( new Card( Suit. SUIT(i, Rank.RANKI[j] ) );
}
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Bankjava Y=Y ool

public class Bank {
private java.util.Hashtable accounts = new java.util. Hashtable();

public void addAccount( String name, BankAccount account 1 {
accounts.put( name, account );

}

public double totalHoldings() {
double total = 0.0;

java.util. Enumeration enum = accounts.elements()
while( enum.hasMoreElements() } {
BankAccount account = (BankAccount) enum.nextElement();
total += account.getBalance();

}

return total;

}

public int totalAccounts() {
return accounts.size();

}

public void deposit( String name, double ammount ) {
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BankAccount account = retrieveAccount( name );
if( account {= null ) {
account.depositFunds( ammount );
}
}

public double balance( String name ) {
BankAccount account = retrieveAccount( name ),
if( account != null ) {
return account.getBalance();
}
return 0.0;

}

private BankAccount retrieveAccount( String name ) {
return (BankAccount) accounts.get( name );

}
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Errorjava A=Y woawsd

public class Error {

/] error levels

public final static int NOISE = 0;
public final static int INFO = 1;
public final static int WARNING = 2;
public final static int ERROR = 3;

private int level;

public Error( int level ) {
this.level = level;

}

public int getlLevel() {
return level;

}

public String toString() {
switch (level) {
case O: return "NOISE";
case 1: return "INFO";
case 2: return "WARNING";
default: return "ERROR?";

}
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VisualBankAccountjava V-1 oo

import javax.swing.JPanel;

import javax.swing.JFrame;

import javax.swing.JLabel;

import java.awt.BorderLayout;

import java.awt.event.ActionListener;
import java.awt.event.ActionEvent;
import java.awt.event.WindowListener;
import java.awt.event.WindowAdapter;
import java.awt.event.WindowEvent;
import javax.swing.JTextField;

import javax.swing.JButton;

public class VisualBankAccount extends JPanel implements Actiontistener {

public static void main( String [] args ) {
JFrame frame = new JFrame();

WindowAdapter wa = new WindowAdapter() {
public void windowClosing( WindowEvent e ) {
System.exit( 0 );

I3
frame.addWindowListener( wa );

frame.getContentPane().add( new VisualBankAccount( 10000.00 ) );
frame.pack();
frame.show(};

// private data
private double balance;

/1 Ul elements

private JLabel balanceLabel = new JLabel();

private JTextField amountField = new JTextField( 10 );
private JButton  depositButton = new JButton( "Deposit* );
private JButton  withdrawButton = new JButton( "Withdraw" );

public VisualBankAccount( double initDeposit ) {
setBalance( initDeposit );
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buildUI():
}

public void actionPerformed( ActionEvent e ) {
if( e.getSource() == depositButton ) {

double amount = Double.parseDouble{ amountField.getText() ),

depositFunds( amount );
} else if( e.getSource() == withdrawButton ) {

double amount = Double.parseDouble{ amountField.getText() );

if( amount > getBalance() ) {
amount = getBalance();

}

withdrawFunds( amount );

private void buildUl() {
setLayout( new BorderLayout() };

// build the display

JPanel buttons = new JPanel( new BorderLayout()
JPanel balance = new JPanel( new BorderLayout()
buttons.add( depositButton, BorderlL.ayout WEST });
buttons.add( withdrawButton, BorderLayout.EAST );
balance.add( balancelLabel, Borderlayout.NORTH };
balance.add( amountField, BorderLayout.SOUTH );
add( balance, BorderLayout. NORTH );

add( buttons, BorderLayout.SOUTH );

// set up the callbacks so that the buttons do something

// the deposit button should call depositFunds()
depositButton.addActionListener( this );

// the withdraw button should call withdrawFunds
withdrawButton.addActionListener( this );

}

public void depositFunds( double amount ) {
setBalance( getBalance() + amount );

}

public double getBalance() {
return balance;

}

protected void setBalance( double newBalance ) {
balance = newBalance;
balancel.abel.setText( "Balance: " + balance);

public double withdrawFunds( doubie amount ) {
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setBalance( getBalance() - amount );
return amourt;

}
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public: interface observer {
- public void update();
} :
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BankAccountModeljava  ¥-\Y ool

import java.util. ArrayList;
import java.util.lterator;

public class BankAccountModel {
/I private data
private double  balance:
private ArrayList listeners = new ArrayList();

public BankAccountModel( double initDeposit ) {
setBalance( initDeposit );

}

public void depositFunds( double amount ) {
setBalance( getBalance() + amount );
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public double getBalance() {
return balance;

protected void setBalance( double newBalance ) {
balance = newBalance;
updateObservers();

public double withdrawFunds( double amount } {
if( amount > getBalance() ) {
amount = getBalance();
}
setBalance( getBalance() - amount );
return amount;

public void register( Observer o ) {
listeners.add( o );
o.update();

public void deregister( Observer o ) {
listeners.remove( o );

private void updateObservers() {
lterator i = listeners.iterator();
while( i.hasNext() ) {
Observer o = (Observer) i.next();
o.update();
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BankAccounView.java  E-\Y s

import javax.swing.JPanel;
import javax.swing.JLabet;
import java.awt.BorderLayout;
import javax.swing.JTextField;
import javax.swing.JButton;

public class BankAccountView extends JPanel implements Observer {
public final static String DEPOSIT = "Deposit";
public final static String WITHDRAW = "Withdraw":

private BankAccountModel model;
private BankAccountController controller;

// GUI Elements, pre-allocate all to avoid null values
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private JButton depositButton = new JButton( DEPOSIT );
private JButton withdrawButton = new JButton( WITHDRAW );
private JTextField amountField = new JTextField();

private JLabel balancelLabel new JLabel();

public BankAccountView( BankAccountModel model ) {
this.model = model;
this.model.register( this );
attachController( makeController() );
buildUI();

// called by model when the model changes
public void update() {
balanceLabel.setText( "Balance: * + model.getBalance() );

// provides access to the amount entered into the field
public double getAmount() {
/I assume that the user entered a valid number
return Double.parseDoubie( amountField.getText() );

// wires the given controller to the view, allows outside object 1o set controller
public void attachController( BankAccountControlier controller ) {
/| each view can only have one controller, so remove the old one first
if( this.controller 1= null ) { // remove the old controller
depositButton.removeActionListener( controller );
withdrawButton.removeActionListener( controller );

this.controlier = controlier;
depositButton.addActionListener( controller );
withdrawButton.addActionListener( controller });

protected BankAccountController makeController() {

return new BankAccountController( this, model );

private void buildUl{) {

setLayout( new BorderLayout() );
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/f associate each button with a commend string
depositButton.setActionCommand( DEPOSIT );
withdrawButton.setActionCommand( WITHDRAW );

// build the display

JPane! buttons = new JPanel( new BorderLayout() );
JPanel balance = new JPanel( new BorderLayout() );
buttons.add( depositButton, BorderLayout WEST );
buttons.add( withdrawButton, BorderLayout.EAST );
balance.add( balancelabel, BorderLayout. NORTH );
balance.add( amountField, BorderLayout.SOUTH );
add( balance, BorderLayout.NORTH );

add( buttons, BorderLayout.SOUTH );
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BankAccountCLV java  d-\Y

public class BankAccountCLV implements Observer {
private BankAccountModel model;

public BankAccountCLV( BankAccountModel model ) {
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this.model = model;
this.model.register( this );

public void update() {

System.out.printin{ "Current Balance: $' + model.getBalance() );
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import java.awt.event.ActionListener;
import java.awt.event.ActionEvent;

public class BankAccountController implements ActionListener {

private BankAccountView view;
private BankAccountModel model;

public BankAccountController( BankAccountView view, BankAccountModel model ) {
this.view = view;
this.model = model;

public void actionPerformed( ActionEvent e ) {

String command = e.getActionCommand();
double amount = view.getAmount();

if( command.equals( view.WITHDRAW ) ) {
model.withdrawFunds( amount );

} else if( command.equals( view.DEPOSIT ) ) {
model.depositFunds( amount );
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import java.awt.event.WindowlListener;
import java.awt.event.WindowAdapter,
import java.awt.event.WindowEvent;
import javax.swing.JFrame;
public class MVCDriver {
public static void main{ String [] args ) {
BankAccountModel model = new BankAccountModel( 10000.00 );
BankAccountView view = new BankAccountView( model };
BankAccountCLV clv = new BankAccountCLV( model );
JFrame frame = new JFrame();
WindowAdapter wa = new WindowAdapter() {
public void windowClosing( WindowEvent e ) {
System.exit( 0 );
b

frame.addWindowListener( wa );

frame.getContentPane().add( view );
frame.pack();
frame.show();

}
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if (Command.equals (view.WITHDRAW)) {
model.withdrawFunds (amount);

} else if (command.equals.(View.DEPOSIT)) {
model.depositfunds(amount);

}

B 3 o s Glais ooyl Jbliny 45 60T 9,551 m 0b 4 1) (o5 Glate bl ol el iy
o9 4 (al o 5

IS 48 0535 aad cp S 03l [y Sl o3l 20 SOT (5 sl o 13 Gl Jal 0l ) Jli e,
L;J’f:'g;h-‘")“@-")d)u"-’l-:;’)’Mt"*’)}’ﬁdji’“‘\iJ“‘):-’*Srsg"l_)l’cﬁﬁ-’“\)°v\-~s
545 ol s bl pgea S 3L o Lo ) Wolds ) a5 sl g SIS (gl 0 S 2 et L
.\J‘j&_abw\sﬁ_,ﬂ)bb‘.\})‘}bo“41‘)\ajﬁjéucduﬁdlﬁ.QL«JJ@HJQ@‘&}‘&)
p‘\?LgLAJ:.nCJl;-O.ll):LQ"){UL;{.U\J_;CML’;LM-)J;&H{J%Qex;SJJLZSCwaU;..\LS.L:J)J
.C,..i:br@lﬁ\)dbfi&h;xlialjuob‘,;ﬂsﬁajsjJ..al?\..\.po.).;‘.SJJ:.;S)'H)

s SV 5o A JoSs anS J 8 81 J et B (S5 Jl e s e bl ab b oS
Sl ok -ab)L.l'J S f‘ﬁMU-US.}UILﬂ' u.b,&d.h.—-j' .M_U\.ué_,a- ‘:ﬁ ‘53‘.«3:\:1

WS Gl kS (6,8 o b b et 51 aaaSs 51K (sl il slaedd ;S I b Ll 5 e L o
wyﬁdbwd)@gcﬁw|hryﬂujLAa.LtJ._Sd‘r&M&d‘@b

Nigily

.uu‘eu\,:taé)jiwjbd)jojba.k::Q‘)‘r.:ALLAJf;ﬁﬁjbd‘ﬂ%&{d‘)saugb‘QY‘}w



Y5V S bl 3 el (IS (B i

B o 33
?al:rla_dl‘.;wjldlfl.\g-‘;qul)6,{}5@!)‘53@.;\._.;_,fl}“}:bdbi_,:d-u",if A

S x5 95 51 (5 )8 By 1 2

?MuflJSMVCdJQIJ;:Ry.ku

g UL MVC (5,80 ol Kos Ll s

ysled ply Jdue b

oled ) b iyl

hobed ek d oS b

AL TS s Wl e L ahad i e ja SSL acdls Ll g doa 5l o s A

< N & w7 X

Tl dls dil g5 o oS J 28 ki i 2

il adls R il (a0 5,00 53 1) Sl a3 MVC (g S 5 lizul o 8r 4 4

?c..é,f)éi)a.QL!MVCL;‘,K)UI-;G;.‘I(.&AQIJJTWWQ o

(s 23 201 )3 g L3 S 3 0l & Gty (51 2) S MVC (5,800t 6 10
& 33 )0

L das 85 (6 g2 40 | Employee NS s e QLS| Employee WS SGAZNY ]
¢~..._J.JJL.:J{LgJTt’)UAql);‘,;'-WJ&ULQTJU,\iudb\i‘,asﬁrwlb&uc.ﬁﬁfx‘j:{
..L_.'Sa:LA;JJl:.«wuglﬁwJ'l.L:sbswé.u:doQLfJbObserver@ﬂ.\a_f\)&:\‘_\Y‘

EmployeeModeljava  A-\Y o

public abstract class Employee {

private String first_name;
private String last_name;
private double wage;

public Employee(String first_name,String last_name,double wage) {
this first_name = first_name;
this.last_name = last_name;
this.wage = wage;

}

public double getWage() {
return wage;

}

public void setWage( double wage ) {
this.wage = wage;

}

public String getFirstName() {
return first_name;

}
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public String getLastName() {

return last_name;
public abstract double calculatePay();
public abstract double calculateBonus();
public void printPaycheck() {

String full_name = last_name + ", " + first_name;
System.out.printin( "Pay: " + full_name + * $" + calculatePay() );

}
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BankActivityListener.java 9 BankActivityEventjava - couual

public interface BankActivityListener {

public void withdrawPerformed( BankActivityEvent e );

public void depositPerformed( BankActivityEvent e );

public class BankActivityEvent {
private double amount;
public BankActivityEvent( double amount ) {

this.amount = amount;

public double getAmount() {
return amount;

}
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BankAccountView.java
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import javax.swing.JPanel;

import javax.swing.JLabel;

import java.awt.BorderLayout;
import javax.swing.JTextField;
import javax.swing.JButton;

import java.util.ArrayList;

import java.awt.event.ActionListener;
import java.awt.event.ActionEvent;

public class BankAccountView extends JPanel implements Observer {

public final static String DEPOSIT = "Deposit",
public final static String WITHDRAW = "Withdraw";

private BankAccountModel model;
private BankAccountController controller;

/I GUI Elements, pre-allocate all to avoid null values

private JButton depositButton = new JButton{ DEPOSIT );
private JButton withdrawButton = new JButton{ WITHDRAW );
private JTextField amountField = new JTextField();

private JLabel balanceLabel = new JLabel();

public BankAccountView( BankAccountModel model ) {
this.model = model;
this.model.register( this );
attachController( makeController() );
buildUI();

// called by model when the model changes
public void update() {
balanceLabel.setText( "Balance: " + model.getBalance() );

// wires the given controller to the view, allows outside object to set controller
public void attachController( BankAccountController controller ) {
this.controller = controller;

protected BankAccountController makeControlier()
return new BankAccountController( this, model );

/| provides access to the amount entered into the field
private double getAmount() {
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/| assume that the user entered a valid number
return Double.parseDouble{ amountField.getText() );

private void fireDepositEvent() {
BankActivityEvent e = new BankActivityEvent( getAmount() );
controller.depositPerformed( e );

}

private void fireWithdrawEvent() {
BankActivityEvent e = new BankActivityEvent( getAmount() );
controller.withdrawPerformed( e );

private void buildUl{) {
setLayout( new BorderLayout() );

// associate each button with a commend string
depositButton.setActionCommand( DEPOSIT );
withdrawButton.setActionCommand( WITHDRAW ),

// build the display

JPanel buttons = new JPanel( new BorderLayout() );
JPanel balance = new JPanel( new BorderlLayout() );
buttons.add( depositButton, BorderLayout. WEST );
buttons.add( withdrawButton, BorderlLayout.EAST };
balance.add( balancelLabel, BorderLayout. NORTH );
balance.add( amountField, BorderLayout.SOUTH );
add( balance, BorderLayout. NORTH };

add{ buttons, BorderLayout.SOUTH );

depositButton.addActionListener(
new ActionListener() {
public void actionPerformed( ActionEvent e ) {
fireDepositEvent();

)

withdrawButton.addActionListener(
new ActionListener() {
public void actionPerformed( ActionEvent e ) {
fireWithdrawEvent();
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SavingAccountTestjava  V-1& ol

public class SavingAccountTest {
public ststic void main( String [] args ) {
SavingAccountTest sat = new SavingAccountTest();
sat.test_applyinglnterest();

public void test_applyinginterest() {
SavingAccount acct = new SavingAccount( 10000.00, 0.05 ),

acct.addInterest();

print_getBalanceResult( acct.getBalance(), 10500.00, 1 );

private void print_getBalanceResult( double actual, double expected, int test ) {
if( actual == expected ) { //passed
System.out.printin( "PASS: test #" + test + ‘interest applyied properly" );
System.out.printin();
} else { //failed
System.out.printin( "Value returned:" + actual );
System.out.printin{ "Expected value:" + expected );
system.out.printin();
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SavingAccountTestjava  Y—\E sl

import junit.framework.TestCase;

import junit.framework.Assert;

public class SavingsAccountTest extends TestCase {

public void test_applyinginterest() {
SavingsAccount acct = new SavingAccount( 10000.00, 0.05 );
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acct.addinterest();

Assert.assertTrue( "interest applied incorrectly, acct.getBalance() == 10500.00 )

’

public SavingsAccountTest( String name ) {
super( name );

}

}
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SavingAccountTest test =
new SavingAccountTest( 'test_applyinginterest" ) {
public void runTest() {
test_applyinginterest();

b

test.run();
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SavingAccountTestjava  E-VE sl

import junit.framework.TestCase;
import junit.framework.Assert;

public class SavingsAccountTest extends TestCase {

private SavingsAccount acct;

pubtic void test_applyinginterest() {

acct.addinterest();

Assert.assertTrue( "interest applied incorrectly”, acct.getBalance() == 10500.00 );

public void test withdrawFunds() {

acct.withdrawFunds( 500.00 };

Assert.assertTrue( "incorrect amount withdrawn", acct.getBalance() == 8500.00 );

protected void setUp() {
acct = new SavingsAccount( 10000.00, 0.05 ),
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public SavingsAccountTest( String name ) {

super( name );

}
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Itemjava  B-VE o)

public class ltem {

private int  id;

private int  quantity;
private float unitPrice;
private String description;
private float discount;

public Item{ int id, int quantity, float unitPrice, float discount, String desc ) {
this.id = id;
this.quantity = quantity;
this.unitPrice = unitPrice;
this.discount = discount;
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this.description = desc;

}

public void display( ItemDisplayFormatter format ) {
format.quantity( quantity );
format.id( id );
format.unitPrice( unitPrice );
format.discount( discount );
format.description( description );
format.adjustedPrice( getTotalPrice() );

}

public float getTotalPrice() {
return ( unitPrice * quantity ) - ( discount * quantity );

}

}
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ItemDisplayFormatterjava  #-\& <ol

public interface ltemDisplayFormatter {
public void quantity( int quantity );
public void id( int id );
public void unitPrice( float unitPrice );
public void discount( float discount );
public void description( String description );
public void adjustedPrice( float total );
public String format();

ItemTableRow.java  Y-\§ sl

public class ltemTableRow implements ItemDisplayFormatter {

private int  quantity;
private int  id;
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}

private float unitPrice;
private fioat discount;
private String description;
private float adjPrice;

public void quantity( int quantity ) {
this.quantity = quantity;

public void id( int id ) {
this.id = id;

public void unitPrice( float unitPrice ) {
this.unitPrice = unitPrice;

public void discount( float discount ) {
this.discount = discount;

public void description( String description ) {
this.description = description;

public void adjustedPrice( float total ) {
this.adjPrice = total;

public String format() {
String row = "<tr>"
row = row + "<td>" + id + "<ftd>"
row = row + "<td>" 4+ quantity + "</td>";
row = row + "<td>" + description + "</td>";
row = row + "<td>" + unitPrice + "</td>";
row = row + “<td>" + adjPrice  + "</td>"
row = row + "</tr>"

return row;
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MockDisplayFormatterjava A=\ <ol

import junit.framework.Assert;

public class MockDisplayFormatter implements ItemDisplayFormatter {

private int  test_quantity;
private int  test_id;

private float test_unitPrice;
private float test_discount;
private String test_description;
private float test adjPrice;

private int  quantity;
private int  id;
private float unitPrice;
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private float discount;
private String description;
private float adjPrice;

public void verify() {

Assert.assertTrue( "quantity set incorrectly”, test_quantity == quantity );
Assert.assertTrue( "id set incorrectly®, test_id == id );

Assert.assertTrue( "unitPrice set incorrectly", test_unitPrice == unitPrice };
Assert.assertTrue( "discount set incorrectly®, test_discount == discount );
Assert.assertTrue( "description set incorrectly®, test_description == description ),
Assert.assertTrue( "adjPrice set incorrectly", test_adjPrice == adjPrice );

public void test_quantity( int quantity ) {
test_quantity = quantity;

public void test_id( int id ) {
test_id = id;

public void test_unitPrice( float unitPrice ) {
test_unitPrice = unitPrice;

public void test_discount( float discount ) {
test_discount = discount;

public void test_description( String description ) {
test_description = description;

public void test_adjustedPrice( float total ) {
test_adjPrice = total;

public void quantity( int quantity ) {
this.quantity = quantity;

public void id( int id ) {
this.id = id;
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public void unitPrice( float unitPrice ) {
this.unitPrice = unitPrice;

public void discount( float discount ) {
this.discount = discount;

public void description( String description ) {
this.description = description;

public void adjustedPrice( float total ) {
this.adjPrice = total;

public String format() { // we're not testing formatter functionality
return "NOT IMPLEMENTED";

S o o s format() 4S5 b sl b cad ot (5 5luesly i Sl MockDisplayFormatter
L‘f.u“db—’ﬁ—’))&:—"‘))fﬂ;mrfh‘:;d‘f @.LGJ‘J)Q}‘%AS'&J Q\}Jda ‘bﬁb‘“ LS)L""°>L‘.'3
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ItemTestjava  Q-E s

import junit.framework.TestCase;
import junit.framework.Assert;

public class ItemTest extends TestCase {

private item item;

// constants for constructor values

private final static int ID =1;

private final static int QUANTITY = 10;
private final static float UNIT_PRICE = 100.00f;
private final static float DISCOUNT = 5.00f;

private final static String DESCRIPTION = *ITEM_TEST";

protected void setUp() {

item = new Item( ID, QUANTITY, UNIT_PRICE, DISCOUNT, DESCRIPTION ),
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public void test_displayValues() {
MockDisplayFormatter formatter = new MockDisplayFormatter();
formatter.test_id( ID );
formatter.test_quantity( QUANTITY );
formatter.test_unitPrice( UNIT_PRICE );
formatter.test_discount( DISCOUNT });
formatter.test_description{ DESCRIPTION );

float adj_total = ( UNIT_PRICE * QUANTITY ) - ({ DISCOUNT * QUANTITY );
formatter.test_adjustedPrice( adj_total );

item.display( formatter );

formatter.verify();

public ltemTest( String name ) {

super( name );

}

)30 Sl 5,5 LS e 2l MockDisplayFormatter & ItemTest « .itest displayValues() Jl
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public URLConnection openConnection () throws IOException
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java.net.URL url = new java.net.URL("http://www.samspublishing.com/");
java.net.URLConnection conn;
try {
conn = url.openConnection();
} catch ( java.io.lOException e ) { // an error has occured
/[ log an error, write something out to the screen
/[ do something to handle the error
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public class <ClassName>
'~ extends <ParentClassName>
implements <LIST OF INTERFACES>

/I public variables

/| protected variables
/I private variables

/| constants

// public methods
/I protected methods
// private methods

95 Lel Ss T8, Lyolgat sl ldly ol 09 £9,8 550 B> b sl o)lgem IS ol /.;D
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L gsomeMethod () Mie w9 laz <55 Bg yo Ly gl el ooy LS5 TONUIUESS PN L
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public void method() {
if (Conditional) {

Yelse{

Slowd i 53
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public void id (int id}{
this.id = id; //set id
}
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create players Ptayer
create hands Hand
create dealer Dealer
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Card
hoid a suit Suit
hold a rank Rank
display itself Rank, Suit, Console

hold and toggle a face state: up or down
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Player
hold a hand Hand
add cards to hand Hand, Card
decide whether to hit or stand Hand
inform dealer when done playing Dealer

update observers

Player Listener

display itself

Hand, Console

detect busted hand Hand
Dealer inherits from Player

hit a player Player

pass the turn to the next player/self Players/self

track players in game Player

start a new game

deal cards

Deckpile, Card, Player,
self

decide whether to hit or stand

tell players when they can play

Player/self
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Hand
hold onto cards Card
add cards to itselt Card
resef itself
turn all cards over Card
display itself Card, Console
calculate its total Card, Rank
detect bust Card
Deckpile
accept cards to hoid onto Card
shuffle the cards Card
deal cards up Card
deal cards down Card
reset itseif
Biackjack
Hand
+ addCard (card:Card) 1
+ bust( ):boolean
+ total( y:int ‘\
holds h Piayer
1
+ addCard {card:Card)
+ p:j-dy (dealer:Dealer) <<Interfaces>>
hoids ; :it{ j.:lsmnar ,(,I.Playvalstsnev) Dealer
<<Interface>> . + passTurn (]
PlayerListener + hit (player:Flayer)
T
+ handChanged (player:Playar)
/d HumanPlayer
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Console # hit{ ):boolean BlackjackDealer _ |deals from Deckplie
holds 11"y vt y-bookean 1 1] + addCards (cards:Card [ ))
+ addPlayer (p:Player) + shuffle( )
+ newGame( ) + dealUp( ):Card
+ dealDown( ):Card
1
Deck
+ addToStack (piie:Deckpile)
1
creates/holds
Card
+ getSuit( ):Suit 52
+ getRank( ):Rank
+ isFacelUp{ }:boolsan
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Rankjava  1-10 )

import java.util.Collections;
import java.util.List;
import java.util.Arrays;

public finai class Rank {

public static final Rank TWO = new Rank( 2, "2" );
public static final Rank THREE = new Rank( 3, "3" ),
public static final Rank FOUR = new Rank( 4, "4" );
public static final Rank FIVE = new Rank( 5, "5" );
public static final Rank SIX = new Rank( 6, "6" );
public static final Rank SEVEN = new Rank( 7, "7" );
public static final Rank EIGHT = new Rank( 8, "8" );
public static final Rank NINE = new Rank( 9, "9" );
public static final Rank TEN = new Rank( 10, "10" );
public static final Rank JACK = new Rank( 10, "J");
public static final Rank QUEEN = new Rank( 10, "Q" };



I R

(afal) 110 o)

public static final Rank KING
public static final Rank ACE

new Rank( 10, "K" );
new Rank( 11, "A" );

private static final Rank [] VALUES =
{ TWO, THREE, FOUR, FIVE, SIX, SEVEN,
EIGHT, NINE, TEN, JACK, QUEEN, KING, ACE };

/I provide an unmodifiable list to loop over
public static final List RANKS =
Collections.unmodifiableList( Arrays.asList( VALUES ) });

private final int  rank;
private final String display;

private Rank( int rank, String display ) {
this.rank = rank;
this.display = display;

public int getRank() {
return rank;

public String to$tring() {
return display;

Deckpile g Deck
eb;d‘i}é})&ﬁ J{GQ‘M”‘@‘&MOJ‘JGL:J‘\Y L\AJ )9454.3.314.3%“ - DeCk‘Lf-bff (5“-6
s e DL dr (gluesl, YN0 ) el

Deckjava Y- vl

import java.util lterator;

import java.util. Random;

public class Deck {

private Card [] deck;
private int index;

public Deck() {
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buildCards();

}

public void addToStack( Deckpile stack ) {
stack.addCards( deck );

private void buildCards() {

deck = new Card{52];

iterator suits = Suit.SUITS.iterator();

int counter = O;
while( suits.hasNext() ) {
Suit suit = (Suit) suits.next();
lterator ranks = Rank.RANKS.iterator();
while( ranks.hasNext() ) {
Rank rank = (Rank) ranks.next();
deck[counter] = new Card( suit, rank );
counter++;

}

3 Deckpile F_ V0 Cd .S 0 43L51 Deckpile a1y 5 55 s 4zt bl 5 42 (slaCard 53l 4, Deck
'J"A‘)v" QLI..: ‘) QI LSJ'L.MJL_.{.

Deckpilejava  ¥-10 ol

import java.util. ArrayList;
import java.util.lterator;
import java.util. Random;

public class Deckpile {

private Arraylist stack = new ArrayList();
private int index;
private Random rand = new Random();

public void addCards( Card [] cards ) {
for(inti = 0; i < cardslength; i ++ ) {
stack.add( cardsli] );
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public void shuffle() {
reset();
randomize();
randomize();
randomize();
randomize();

public Card dealUp() {
Card card = deal();
if( card 1= null ) {
card.setFaceUp( true );

}

return card;

public Card dealDown() {
Card card = deal();
if( card !'= null) {
card.setFaceUp( false );

}

return card;

public void reset() {
index = 0;
Iterator i = stack.iterator();
while( i.hasNext() ) {
Card card = (Card) i.next();
card.setFaceUp(false);

private Card deal() {
if( index != stack.size() ) {
Card card = (Card) stack.get( index )
index++;
return card;

}

return null;

private void randomize() {
int num_cards = stack.size();
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for(inti = 0; i < num_cards; i ++ ) {
int index = rand.nextint( num_cards );
Card card_i = (Card) stack.get(i);
Card card_index = (Card) stack.get( index };
stack.set( i, card_index );
stack.set( index, card_i );

}
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Handjava  €-V0 vwasd

import java.util.ArrayList;
import java.util.lterator;

public class Hand {

private ArrayList cards = new ArrayList();
private static final int BLACKJACK = 21;

public void addCard( Card card ) {
cards.add( card };

YA¥
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public boolean bust() {
if( total() > BLACKJACK ) {
return true;

}

return false;

public void reset() {
cards.clear();

public void turnQver() {
lterator i = cards.iterator();
while( i.hasNext() ) {
Card card = (Card)i.next();
card.setFaceUp( true );

public String toString() {
lterator i = cards.iterator();
String string = "
while( i.hasNext() ) {
Card card = (Card)i.next();
string = string + " " + card.toString();
}

return string;

public int total() {
int total = 0;
lterator i = cards.iterator();
while( i.hasNext() ) {
Card card = (Card) i.next();
total += card.getRank().getRank();
}

return total;

}

)C.wu‘).upq-bj?‘,.a6@)5&_})‘@?&.1\}.,\_3‘5&‘)3)5-4{L@JJLSQ)JSOL@‘@:»JHand _!“'%
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Playerjava  0-10 v

import java.util.ArrayList;
import java.util.lterator;

public abstract class Player {

private Hand hand;
private String name;
private ArrayList listeners = new ArrayList();

public Player( String name, Hand hand ) {
this.name = name;
this.hand = hand;

public void addCard( Card card ) {
hand.addCard( card );
notifyListeners();

public void play( Dealer dealer ) {
// as before, play until the player either busts or stays
while( lisBusted() && hit() ) {
dealer.hi, .nis );
}
// but now, tell the dealer that the player is done, otherwise nothing
/I will happen when the player returns
stopPlay( dealer );

public void reset{} {
hand.reset();

public boolean isBusted() {
return hand.bust();

public void addListener( PlayerListener | ) {
listeners.add( | );

public String toString() {
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return ( name + " " + hand.toString() );

protected Hand getHand() {
return hand;

protected void notifylisteners() {
lterator i = listeners.iterator();
while( i.hasNext() ) {
PlayerListener pl = (PlayerListener) i.next();
pl.handChanged( this );

/**

* The call to passTurn MUST be inside of a protected method. The Dealer
* needs to override this behavior! Otherwise it will loop forever.
*/
protected void stopPlay( Dealer dealer ) {
dealer.passTurn();

protected abstract boolean hit();

HumanPlayer. java

710 oanal

public class HumanPlayer extends Player {

private final static String HIT = "H"

private final static String STAND = "S";

private final static String MSG = “[H]it or [S]tay";
private final static String DEFAULT = ‘“invalid";

public HumanPlayer( String name, Hand hand ) {
super( name, hand );

protected boolean hit() {
while( true ) {
Console.INSTANCE .printMessage( MSG );
String response = Console.INSTANCE.readinput{ DEFAULT );
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if( response.equalsignoreCase( HIT ) ) {
return true;

} else if( response.equalsignoreCase( STAND ) ) {
return false;

}

/] if we get here loop until we get meaningful input

}
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LS tHumanPlayer oS Jlis (6l o dules (8 5kwesl o 0 (slgioSTs o )l @ sl G 52
OIS s planity 3 g5 (53l Player a5 3l .3 55 B 2 4T s das aalsl | L IS DS 48 ey o
S 050 st Dealer WS el S 3L s sl e Cl.ls.»passTurn() s gl 3 L, Dealer
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Dealer
S XS a asiiin s plandl Ll 5 e a5 sl g S 1) (5 i (slatie 4 ol sl Dealer
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Dealerjava Y- woaw)

public interface Dealer {
public void hit( Player player ),

public void passTurn();

Aas o OLES | BlackjackDealer [ wMSA N0 Cl)

BlackjackDealerjava — A-\d wuad

import java.util. ArrayList;
import java.util.lterator;

public class BlackjackDealer extends Player implements Dealer {
private Deckpile cards;

private Arraylist players = new ArrayList();
private int player_index;

Y\A
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public BlackjackDealer( String name, Hand hand, Deckpile cards ) {
super( name, hand );
this.cards = cards:

public void passTurn() {
if( player_index |= players.size() ) {
Player player = (Player) players.get( player_index )
player_index+ +;
player.play( this );
} else {
this.play( this );

public void addPlayer( Player player ) {
players.add( player );
}

public void hit( Player player ) {
player.addCard( cards.dealUp() );
}

/I override so that the dealer shows his cards before he starts play
public void play( Dealer dealer ) {

exposeCards();

super.play( dealer );

public void newGame() {
// deal the cards and tell the first player to go
deal();
passTurn();

public void deal() {
cards.shuffle();

// reset each player and deal 1 card up to each and self

Player [] player = new Player[players.size()];

players.toArray( player );

for(inti = 0;i < player.length; i ++ ) {
player[i].reset();
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player[i}.addCard( cards.dealUp() );

}
this.addCard( cards.dealUp(} );

// deal 1 more up card to each player and one down to self
for(inti = 0; i < player.length; i ++ ) {
playerfi].addCard( cards.dealUp() );
}
this.addCard( cards.dealDown() };

protected void stopPlay( Dealer dealer ) {
// do nothing here in the dealer, simply let the game stop
/| it this were not overridden it would call passTurn() and
/I loop forever

protected boolean hit() {
if( getHand().total() <= 16) {
return true;

}
return false;
private void exposeCards() {

getHand().turnOver();
notifyListeners();

ST wlal .ol SRS 5 5 ol 5 aS | o ol oS GriePlaver WS jiBlackjackDealer S
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passTurn()
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hit()
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hit()

stopPlay()

-

]

WO ss

Ly 5 LSS 5L s Joles

BlackjackGame
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Blackjack java

public class Blackjack {
public static void main( String [] args ) {

Deckpile cards = new Deckpile();
for(inti=0;i<4;i++) {
cards.shuffle();
Deck deck = new Deck();
deck.addToStack( cards );
cards.shuffle();

Hand dealer_hand = new Hand();

BlackjackDealer dealer = new BlackjackDealer( "Dealer*, dealer_hand, cards )

Hand human_hand = new Hand();

Player player = new HumanPlayer( "Human", human_hand );

dealer.addListener( Console.INSTANCE );
player.addListener( Console.INSTANCE );
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dealer.addPlayer( player ),

dealer.newGame();

Consolejava  Yo—\D o)

import java.io.BufferedReader;
import java.io.InputStreamReader;
import java.io.lOException;

public class Console implements PlayerListener {

/I console singleton
public final static Console INSTANCE = new Console();

private BufferedReader in =
new BufferedReader( new InputStreamReader( System.in } );

public void printMessage( String message ) {
System.out.printin{ message );

public String readinput( String default_input ) {
String response;
try {
return in.readLine();
} catch ({OException ioe) {
return default_input;

public void handChanged( Player player ) {
printMessage( player.toString() );

// private to prevent instantiation
private Console() {}
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public void newGame() {
cards.shuftfle();

// reset each player and deal 1 card up to each and self
Player [] player = new Player[players.size()];
players.toArray( player );
for (inti = 0; i < player.length; i ++ ) {
player[i].reset();
player[i].addCard( cards.dealUp() );

}
this.addCard( cards.dealUP() );

// deal 1 more up card to each player and one down to self
for(inti = 0; i < player.length; i ++ ) {
player[i].addCard( cards.dealUP() );

}
this.addCard( cards.dealDown() );

/[ have each player play and then dealer

for(inti = 0; i < player.length; i++ ) {
player[i].play(this);

}

exposeCards();

this.Play( this );

}
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protected void stopPlay(Dealer dealer ) {
// the game is over, pick the winners and point out the losers
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if( isBusted() ) {
Iterator i = players.iterator();
while( i.hasNext() ) {
Player player = (Player) i.next();
if( !player.isBusted() ) {
Console.INSTANCE.printMessage( player.toString() + " WINNER!" );

}
}
} else {
if( hasBlackjack() ) {
lterator i = players.iterator();

while( i.hasNext() ) {
Player player = (Player) i.next();
if( player.hasBlackjack() ) {
Console.INSTANCE.printMessage( player.toString() + " STANDOFF!" );
} eise {
Console.INSTANCE.printMessage( player.toString() + "LOSER!" );

}
} else { //deal is not busted and does not have blackjack
lterator i = players.iterator();
while( i.nasNext() ) {
Player player = (Player) i.next();
if( player.hasBlackjack() ) {
Console.INSTANCE.printMessage( player.toString() + "WINNER WITH BLACKJACK!" );
} else if( player.isBusted() ) {
Console.INSTANCE.printMessage( player.toString() + " BUSTED!" };
} else if( player.getHand().greatedThan( getHand() ) ) {
Console.INSTANCE.printMessage( player.toString() + * WINNER!" );
} else if( player.getHand().equalTo( getHand() ) ) {
Console.INSTANCE.printMessage( player.toString() + " STANDOFF!" );
} else {
Console.INSTANCE printMessage( player.toString() + * LOSER!" );

}
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[hand is playable fhand < 21]

Waiting [no waiting players] Playing | mand > 16 < 22] _ | Standing

for each player/tell to play hit or stand fulill
hand is busted
[waiting players] hand is playable fhand > 21}
[hand < 17]

Busted

fulfill
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HandListener 6-1\# JS"'
State Spl Sl

+ handPlayable ()
+ handBlackjack ()
+ handBusted ()

+ handChanged ()

PlayerState

+ execute (d : Dealer)

Aas e OLES ) State Lol wy\sf\)ft,_;o_ V8IS
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HandListener .
w%(\ ; Ls
+ handPlayable () State o s\
+ handBlackjack ()

+ handBusted ()
+ handChanged ()

‘i‘

PlayerState
Hand
holds + execute (d : Dealer)
+ setHolder (I : HandListener) y Player
+ addCard (c : Card) 1 1
+ isEqual (h : Hand) : boolean

+ isGreaterThan (h : Hand) : boolean
+ total () :int
+ isBlackjack () : boolean

=y

D
listens to

ImplClass
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Hand

+ total () :int

+ setHolder (I : HandListener)
+ addCard {c: Card)
+ isEqual (h : Hand) : boolean 1
+ isGreaterThan (h : Hand) : boolean

+ isBlackjack () : boolean

1

HandListener

+ handPlayable {)
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PlayerState

Blackjack

«singleton»

Console

>

+ playerChanged (p : Player)
+ playerBusted (p : Player)
+ playerBlackjack (p : Player)
+ playerStanding (p : Player)
+ playerWon (p : Player)

+ playerLost (p : Player)

+ playerStandoff (p : Player)

Card

52

+ get
+ getl

+ setl

+ isFaceUp () : boolean

Suit {) : Suit
Rank () : Rank

Facelp (up  booloar) \

'+ addToStack (pile : Deckpite)

«interface»

Dealer

+ hit (p : Player)
+ blackjack (p : Player)
+ busted (p : Player)

+ Standing (p : Player)

*

listens to

+ handBlackjack () holds
+ handBusted () Pi.
ayer
+ handChanged () + execute (d : Dealer) A
4 + win ()
+ lose ()
. ImpiClass + standoft )
listens to + 0
—.1 + play (d : Dealer)
1 1 | + addCard (c : Card)
+ addListener (| : PlayerListener)
# hit(} : boolean
1
«interface»
FPlayerListener

1

HumanPlayer BlackjackDealer
deals from
+ hit () : boolean + addPlayer (p : Player) |}
+ newGame (}
# hit {) : boolean
Deckpile

+ addCards (c : Card]])
+ shuffle () 1
+ dealUp () : Card
+ dealDown () : Card

Deck
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HandListener.java
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public interface HandListener {

public void handPlayable();
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public void handBlackjack();

public void handBusted();

public void handChanged();

a3 o OLES 1y el g s Hand WASY VP S

Handjava  ¥-\? <

import java.utii.ArrayList;
import java.util.fterator;

public class Hand {

private ArrayList cards = new ArrayList();
private static final int BLACKJACK = 21;
private HandListener holder;

private int number_aces,

public Hand() {

// set the holder to a blank listener so it will not be null if not

/| externally set

setHolder(

new HandListener() {

public void handPlayable() {}
public void handBlackjack() {}
public void handBusted() {}
public void handChanged() {}

}

public void setHolder( HandListener holder ) {
this.holder = hoider;

}

public lterator getCards() {
return cards.iterator();

}

public void addCard( Card card ) {
cards.add( card );

holder.handChanged();

if( card.getRank() == Rank.ACE ) {
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number_aces++;

}

if( bust() ) {
holder.handBustedy);
return;

if( blackjack() ) {
holder.handBlackjack();
return;

}

if ( cards.size(}) >= 2 ){
holder.handPlayable();
return;

public boolean isEqual( Hand hand ) {
if( hand.total{) == this.total() ) {

return true;

}

return false;

public boolean isGreaterThan( Hand hand ) {
return this.total() > hand.total();

}

public boolean blackjack() {

if( cards.size() == 2 && total() == BLACKJACK) {

return true;
}
return false;

}

public void reset() {
cards.clear();
number_aces = 0;

public void turnOver() {
lterator i = cards.iterator();
while( i.hasNext() ) {
Card card = (Card)i.next();
card.setFaceUp( true );

}

public String toString() {
lterator i = cards.iterator();
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String string = "
while( i.hasNext() ) {
Card card = (Card)i.next();
string = string + " " + card.toString();
}
return string;

}

public int total() {
int total = 0;
lterator i = cards.iterator();
while( i.hasNext() ) {
Card card = (Card) i.next();
total += card.getRank().getRank();
}
int temp_aces = number_aces;
while( total > BLACKJACK && temp_aces > 0) {
total = total - 10;
temp_aces--;
}

return total;

}

private boolean bust() {
if( total() > BLACKJACK ) {
return true;

}

return false;

}

Sy Olap 403,800 Jlide o 5V e b Ly el <S03 ,8 sl ) OSGel 1l 0 551 dtotal)
e3S el S S kS 5 1 3S HandListener 441 3 35 ) jaS Ll g Hand 45 el sl addCart()
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Player ol yjuasi
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PlayerStatejava  £-\7 owa

public interface PlayerState extends HandListener {
public void execute( Dealer dealer );

}

execute() kew 45 1, ol sledla rL>_..3| EECIp c.-ng HandListener (slasld 5, 4 PlayerState (g 5lwssls
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public void play (Dealer dealer){
current_state.execute(dealer);
}
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private class Waiting implements PlayerState {

public void handChanged() {
notifyChanged();

}

public void handPlayable() {
setCurrentState( getPlayingState() );
/ftransition

}

public void handBlackjack() {
setCurrentState( getBlackjackState() );
notifyBlackjack();
/ftransition

}

public void handBusted() {
/Inot possible in waiting state

}

public void execute( Dealer dealer ) {

// do nothing while waiting

DP A L Sl F\F )

private class Busted implements PlayerState {
public void handChanged() {
// not possible in busted state
}
public void handPlayable() {
// not possible in busted state
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public void handBlackjack() {
// not possible in busted state
}
public void handBusted() {
// not possible in busted state
}
public void execute( Dealer dealer ) {
dealer.busted( Player.this ),
/[ terminate

P P Blackjack Sl Y-1F o)

private class Blackjack implements PlayerState {
public void handChanged() {
/I not possible in blackjack state
}
public void handPlayable() {
/I not possible in blackjack state
}
public void handBlackjack() {
/I not possible in blackjack state
}
public void handBusted() {
/I not possible in blackjack state
}
public void execute( Dealer dealer ) {
dealer.blackjack( Player.this );
/terminate

At by e A sl

private class Standing implements PlayerState {
public void handChanged() {
/I not possible in standing state
}
public void handPlayable() {
/I not possible in standing state
}
public void handBlackjack() {
// not possible in standing state
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}
public void handBusted() {
// not possible in standing state
}
public void execute( Dealer dealer ) {
dealer.standing( Player.this );
// terminate
}
}
R TS TN FGR PR WS Y 4 Soaaa)

private class Playing implements PlayerState {
public void handChanged() {
notifyChanged();
}
public void handPlayable() {
// can ignore in playing state
}
public void handBlackjack() {
/I not possible in playing state
}
public void handBusted() {
setCurrentState( getBustedState() );
}
public void execute( Dealer dealer ) {
if( hit() ) {
dealer.hit( Player.this );
} else {
setCurrentState( getStandingState() )
notifyStanding();
}
current_state.execute( dealer );
/I transition

Player IS Lo, &3l Wl Oy s Siluesls Plaver 5y LS Ol ge ay Ll ol eles
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protected PlayerState getBustedState() {
return new Busted();

}
protected PlayerState getStandingState() {
return new Standing();

}
protected PlayerState getPlayingState() {
return new Playing();

}
protected PlayerState getWaitingState() {
return new Waiting();

}
protected PlayerState getBlackjackState() {

return new Blackjack();

}
protected PlayerState getlnitialState() {
return new WaitingState();

}

Sl L5 e DS 5 S aslizad Ll g5 o) 51,500 el ol sl Ll o 556
Player 45l Jldis okals (g, Player LU IS ke ¢ getinitialStatel) .S 3 xa f) Olds y5- ol
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PlayerListenerjava  \o—\% <l

public interface PlayerListener {

public void playerChanged( Player player );

public void playerBusted( Player player );

public void playerBlackjack( Player player );

public void playerStanding( Player player );

public void playerWon( Player player );
public void playerLost( Player player );

public void playerStandoff( Player player );

ledtes gl O w0 w3 el gy coml Playerlistener S Console 45 L;laj 3
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public void playerChanged( Player player ) {
printMessage( player.toString() );

public void playerBusted( Player player ) {
printMessage( player.toString() + " BUSTED!" );

public void playerBlackjack( Player player ) {
printMessage( player.toString() + " BLACKJACK!" );

public void playerStanding( Player player ) {
printMessage( player.toString() + " STANDING!" );

public void playerWon( Player player ) {
printMessage( player.toString() + * WINNER!" );

public void playerLost( Player player ) {
printMessage( player.toString() + " LOSER!" );

public void playerStandoff( Player player ) {
printMessage( player.toString() + * STANDOFF!" );

Stk sl s OLES ) (5L ol slasluy 5 5 SBLET oS oLl o 5361, Console o a5 ol
WLled 43L5IPlayer 4 o2

public void win() {
notifyWin();

public void lose() {
notifyLose();

public void standoff()} {
notifyStandoff();

public void blackjack() {
notifyBlackjack();
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Dealerjava  \\-\% s

public interface Dealer {
/I used by the player to interact with the dealer
public void hit( Player player );

// used by the player to communicate state to dealer
public void blackjack( Player player };
public void busted( Player player );
public void standing( Player player );
}

S S oS ks Ll ) LS e esliz Dealer 4 - SIS Sl deder sl ol SiPlayer
J..,So.o J,«; ‘)J_:EpassTurn()
.,\..Su,a JSAJL.J b d)b T (W‘ JSUJ ..L\Sdn (SHhodiws b WaPlayer L@J“}) U‘—’“ Q_:‘y‘jﬁ L.Dealer
:AS 4> 45 BlackjackDealer jlbusted() (g jlwosly Sz
public void busted ( Player player ) {
busted_players.add( player );

play(this);
}

o2l LS e 4351 DealerDealing Jl~ BlackjackDealer 1S o fob &) g0 (ad 0 o gl 55 02,
SIVENFBEAY NS sl kS o o liws g2 gl hPlaver Ll 5l 5ol (o oS
as e DL Ll

Llyodd i ie ool b AP-AF )

private class DealerBusted implements PlayerState {

public void handChanged() {

/I not pOssible in busted state
}
public void handPlayable() {

// not pOssible in busted state
}
public void handBlackjack() {

/I not pOssible in busted state
}
public void handBusted() {

// not pOssible in busted state

[vts
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public void execute( Dealer dealer ) {
lterator i = standing_player.iterator();
while( i.hasNext() ) {
Player player = (Player) i.next();
player.win(};
}
i = blackjack_players.iterator();
while( i.hasNext() ) {
Player player = (Player) i.next();
player.win();
}
i = busted_players.iterator();
while( i.hasNext() ) {
Player player = (Player) i.next();
player.lose();

Ldgoas o5 L. Blackjack "l
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private class DealerBlackjack implements PlayerState {
public void handChanged() {
notifyChanged();
}
public void handPlayable() {
/I not possible in blackjack state
}
public void handBlackjack() {
// not possible in blackjack state
}
public void handBusted() {
/[ not possible in blackjack state
}
public void execute( Dealer dealer ) {
exposeHand();
lterator i = players.iterator();
while( i.hasNext() ) {
Player player = (Player) i.next();
if( player.getHand().blackjack() ) {
player.standoff();
} else {
player.lose();

}
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private class DealerStanding implements PlayerState {
public void handChanged() -
// not possible in standiny state
}
public void handPlayable() {
// not possible in standiny state
}
public void handBlackjack() {
// not possible in standing state
}
public void handBusted() {
// not possible in standiny state
}
public void execute( Dealer dealer ) {
lterator i = standing_players.iterator();
while( i.hasNext() ) {
Player player = (Player) i.next();
if( player.getHand().isEqual{ getHand() ) ) {
player.standoff();
} else if( player.getHand().isGreaterThan( getHand() ) ) {
player.win();
} else {
player.lose();
}
}
i = blackjack_players.iterator();
while( i.hasNext()) {
Player player = (Player) i.next();
player.win();
}
i = busted_players.iterator();
while( i.hasNext() ) {
Player player = (Player) i.next();
player.lose();
}
}
}
Ly odd oyl )5l Sl AD-\P

private class DealerWaiting implements PlayerState {
public void handChanged() {
/I not possible in standing state

}
public void handPlayable() {

Y¥A
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/I not possible in standing state
}
public void handBlackjack() {
/I not possible in standing state
}
public void handBusted() {
// not possible in standing state
}
public void execute( Dealer dealer ) {
if( !waiting_players.isEmpty() ) {
Player player = (Player) waiting_players.get( 0 )
waiting_players.remove( player );
player.play( dealer );
} else {
setCurrentState( getPlayingState() );
exposeHand();
getCurrentState().execute( dealer );
/I transition and execute

Ldyodd 5l iy b

private class DealerDealing implements PlayerState {

public void handChanged() {
notifyChanged();

}

public void handPlayable() {
setCurrentState( getWaitingState() );
// transition

}

public void handBlackjack() {
setCurrentState( getBlackjackState() );
notifyBlackjack();
// transition

}

public void handBusted() {
// not possible in dealing state

}

public void execute( Dealer dealer ) {
deal();
getCurrentState().execute( dealer );
/I transition and execute
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protected PlayerState getBlackjackState() {
return new DealerBlackjack();

}
protected PlayerState getBustedState() {
return new DealerBusted();

}
protected PlayerState getStandingState() {
return new DealerStanding();

}
protected PlayerState getWaitingState() {
return new DealerWaiting();
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protected void notifyChanged() {
lterator i = listeners.iterator()
while( i.hasNext() ) {

PlayerListener pl = (PlayerListener) i.next()
pl.playerChanged( this );

i

}

protected void notifyBustedy) {
Iterator i = listeners.iterator()
while( i.hasNext() ) {

PlayerListener pl = (PlayerListener) i.next()
pl.playerBusted( this )i

’

protected void notifyBlackjack() {
Iterator | = Iisteners.iterator();
while( i.hasNext() ) {
PlayerListener pl = (PlayerListener) i.next()
pl.playerBlackjack( this );

}

protected void notifyStanding() {
Iterator | = listeners.iterator()
while( i.hasNext() ) {

PlayerListener pl = (PlayerListener) i.next()
pl.playerStanding( this );

}

protected void notifyStandoff() {
lterator i = listeners.iterator ()
while( i.hasNext() ) {



PlayerListener pl = (PlayerListener) i.next();
pl.playerStandoff( this );

protected void notifyWin() {
lterator i = listeners.iterator();
while( i.hasNext() )} {
PlayerListener pl = (PlayerListener) i.next();
pl.playerWon( this );

protected void notifylose() {
iterator i = listeners.iterator();
while( i.hasNext() ) {
PlayerListener pl = (PlayerListener) i.next();
pl.playerLost( this );

}
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+ place100Bet():
+ place50Bet():
+ place10Bet():
+ win():

+ lose():
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+ standoff():
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for each playerAtell to play hit or stand fulfill
hand is busted
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[hand < 17)
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Player

+ addCard (c : card)

+ play (d : Dealer)

+ addListener (I : PlayerListener)
+ win ()

+ lose ()
+ standoff ()
+ blackiack
# getinitialState () : PlayerState
Dealer # hit () : boolean
+ hit (P : Player)
+ blackjack (p : Player)
+ busted (p : Player)
+ standing (p : Player)
+ doneBetting (p : Player)
\ BettingPlayer
BlackjackDealer
+ win (}
- + lose ()
# hit () : boolean + standoff ()
# getinitialState () : PlayerState + blackjack ()
+ addPtayer (p : Player) # getinitialState () : PlayerState
+ newGame () # bet ()
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HumanPlayer

+ hit {) : boolean
+ bet()
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public class Bank {
private int totai;
private int bet;

public Bank( int amount ) {
total = amount;

public void place100Bet() {
placeBet( 100 );

public void place50Bet() {
placeBet( 50 );

public void place10Bet() {
placeBet( 10 );

public void win() {
total += (2 * pet );
bet = 0;

public void lose() {
// already taken out of total
bet = Q;

public void blackjack() {
total += (((3*bet)/2) + bet );
bet = 0

public void standoff() {
total += bet;
bet = 0;

public String toString() {
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return ( '$" + total + *.00");

private void placeBet( int amount ) {
bet = amount;

total -= amount;

}
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BettingPlayerjava  Y-\Y o

public abstract class BettingPlayer extends Player {
private Bank bank;

public BettingPlayer( String name, Hand hand, Bank bank ) {
super( name, hand );
this.bank = bank;

/| overridden behavior
public String toString() {
return ( getName() + " * + getHand().toString() + "\n" + bank.toString() );

public void win() {
bank.win();
super.win();

public void lose() {
bank.lose();
super.lose();
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}

public void standoff() {

bank.standoff();
super.standoff();

public void blackjack() {

}

bank.blackjack();
super.blackjack();

tate getinitialState() {

}

return getBettingState();

/l newly added for BettingPlayer
protected final Bank getBank() {

}

protected PlayerState getBettingState() {

}

return bank;

return new Betting();

protected abstract void bet();

private class Betting implements PlayerState {

public void handChanged() {

// not possible in busted state
}
public void handPlayable() {

// not possible in busted state
}
public void handBlackjack() {

// not possible in busted state

}
public void handBusted() {

// not possible in busted state

}

public void execute( Dealer dealer ) {

bet();

setCurrentState( getWaitingState() );
dealer.doneBetting( BettingPlayer.this );

/! terminate
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HumanPlayerjava  V-\Y <ol

public class HumanPlayer extends BettingPlayer {

private final static String HIT = "H",

private final static String STAND = "S%

private final static String PLAY_MSG = "[H]it or [S]tay";

private final static String BET_MSG = “Place Bet: [10] [50] or [100]";
private final static String BET_10 = "10";

private final static String BET 50 = "50"

private final static String BET_100 = “100"

private final static String DEFAULT = ‘"invalid";

public HumanPlayer( String name, Hand hand, Bank bank ) {
super( name, hand, bank );

protected boolean hit() {
while( true ) {
Console.INSTANCE.printMessage( PLAY_MSG );
String response = Console INSTANCE.readinput( DEFAULT );
if( response.equalsignoreCase( HIT ) ) {
return true;
} else if( response.equalsignoreCase( STAND ) ) {
return false;

}

// if we get here loop until we get meaningful input

protected void bet() {
while( true ) {
Console.INSTANCE.printMessage( BET_MSG );

st



3 by 3 S lakBlackjack a ges S5 VY Juad

Y50
(el ¥V gl
String response = Console.INSTANCE.readinput{ DEFAULT );
if( response.equals( BET_10) ) {
getBank().place10Bet();
return;
}
if( response.equals( BET 50 ) ) {
getBank().place50Bet();
return;
}
itf( response.equals( BET_100) ) {
getBank().place100Bet();
return;
}
/I if we get here loop until we get meaningful input
}
}
}

e BettingPlayer oS jl e oo 2 Player [ oMS 5 LME:..M..a ST sl a4 HumanPlayer b s

Sl e plaS Ol a .l os S ol lbet() e (gl s Soltwesly K& piamen S il s 0l e
Do by p)l8 36 2 5L (Command Prompt) Ol b b 30 b 5o o

BlackjackDealer )5 olyuss

6)'L..«a;L:_; WSl 0l « 5 Dealer WS ) aSdoneBetting() 4> Jis BlackjackDealer NS s

s a5l sl e 551, 01 5 4,81, S 5L BlackjackDealer (ize sl 1yl 5L s 4k e
¥ VV e d DealerCollectingBets 1S o iy 51, (oot Sl eoeenBlackjackDealer S
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private class DealerCollectingBets implements PlayerState {

public void handChanged() {

/I not possible in betting state
}
public void handPlayable() {

// not possible in betting state
}
public void handBlackjack() {

// not possible in betting state
}
public void handBusted() {
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// not possible in betting state
}
public void execute( Dealer dealer ) {
if( !betting_players.isEmpty() ) {
Player player = (Player) betting_players.get( 0 );
betting_players.remove( player );
player.play( dealer );
} else {
setCurrentState( getDealingState() );
getCurrentState().execute( dealer );
/ transition and execute

}

Do g Sl ) aSST SIS bl s g5 gdud 15 d g B S e kel (S50 a & dpdr I
il 0l 25 doneBetting() At Jols 53 L, pts 32 e

public void doneBetting (Player player) {
waiting_players.add(player);
play (this);
}

LS ol (5l (Cand 5) S Play() e Sl ot 3 sl azals bl o

435 pdiio ol paaii
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DealerBlackjackPilejava  d~\Y ool

public class DealerBlackjackPile extends Deckpile {

private Card [] cards;
private int index = -1;

public DealerBlackjackPile() {

\idd
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cards = new Card[4];

cards[0] = new Card( Suit. HEARTS, Rank.TWO );

cards[1] = new Card( Suit HEARTS, Rank.ACE );

cards[2] = new Card( Suit.HEARTS, Rank.THREE );

cards[3] = new Card( Suit. HEARTS, Rank.KING );
}

public void shuffle() {
// do nothing
}

public Card dealUp() {
index++;
cardsfindex].setFaceUp( true );
return cards(index];

}

public Card dealDown() {
index+ +;
return cards[index];

}

public void reset() {
// do nothing
}
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public class Blackjack {

public static void main( String [] args ) {
Deckpile cards = new Deckpile();
for(inti = 0;i < 4; i++) {
cards.shuffle();
Deck deck = new Deck();
deck.addToStack( cards );
cards.shuffle();

}

Hand dealer_hand = new Hand();

BlackjackDealer dealer = new BlackjackDealer( "Dealer’, dealer_hand, cards );
Bank human_bank = new Bank( 1000 );

Hand human_hand = new Hand();

Player player = new CommandLinePlayer( "Human®, human_hand, human_bank);
dealer.addListener( Console.INSTANCE ),

player.addListener( Console.INSTANCE );

dealer.addPlayer( player );

do {
dealer.newGame();
} while( playAgain() );
Console.INSTANCE.printMessage( “Thank you for playing!" );

}

private static boolean piayAgain() {
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Console.INSTANCE printMessage( "Would you like to play again? [Y]es [N]o" );
String response = Console.INSTANCE readinput( "invalid" )
if( response.equalsignoreCase( "y" ) ) {

return true;

}

return false;

}
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public class VCard extends Card {

private String image;

public VCard( Suit suit, Rank rank, String image ) {
super( suit, rank );

this.image = image;

public String getimage() {
if( isFaceUp() ) {
return image;
} else {
return “/bitmaps/empty_pile.xbm";

CardView ¢VDeck, VCard s luesly

Js, A Card (slor 4s VCard 3l sslitul (gl ool [Solw Olocs s Ly 425 o0 VDK (53l
sl 3 ek Clailons ) gs asDeck o 1y 0T J gl ol bl S - 5K |y Deck lbuildCards()
s a OLES ) VDeck (6 5luesly 3l 25 ™A o) il o3 slanstt ol 55 iy

VDeckjava  ¥-YA

public class VDeck extends Deck {
protected void buildCards() {

/[ This is ugly, but it is better than the alternative loops/if/elseif
Card [] deck = new Card[52];
setDeck( deck );

deck[0] = new VCard( Suit.HEARTS, Rank.TWO, "/bitmaps/h2" );
deck[1] = new VCard( Suit. HEARTS, Rank.THREE, "/bitmaps/h3" );
deck[2] = new VCard( Suit.HEARTS, Rank.FOUR, "/bitmaps/ha" );
deck[3] = new VCard( Suit.HEARTS, Rank.FIVE, "/bitmaps/h5" );
deck[4] = new VCard( Suit.HEARTS, Rank.SIX, “/bitmaps/hé" );
deck[5] = new VCard( Suit. HEARTS, Rank.SEVEN, "/bitmaps/h7" );
deck[6] = new VCard( Suit. HEARTS, Rank.EIGHT, "/bitmaps/hg" );
// rest cut for brevity
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CardViewjava  E-\A couasd

import javax.swing.*;
import java.awt.*;

public class CardView extends JLabel {
private Imagelcon icon;

public CardView( VCard card ) {
getimage( card.getimage() );
setlcon( icon );
setBackground( Color.white );
setOpaque( true );

private void getimage( String name ) {
java.net.URL url = this.getClass().getResource( name );
icon = new Imagelcon( url );

}
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PlayerView (s lwosly

o SR S o Ol aS DptionView N s e olad | Player WS 5 e WS

of Sobwosly a5 5l o 8L el ol 5315 saPlayer [islas 4 Lads PlayerView S s

s e DLy 4 g Syl 3Player ks Ol s a8 e, 0 A cd il sl T

PlayerView.java &S ,5T joya  O-1A owmd

public void playerChanged( Player p ) {

}

border.setTitle( p.getName() };

cards.removeAli();

Hand hand = p.getHand();

Iterator i = hand.getCards();

while( i.hasNext() ) {
VCard vcard = (VCard) i.next();
JLabel card = new CardView( vcard );
cards.add( card );

}

revalidate();

repaint();

2 Gl e 3 3515 1 e Player glaVCard Cb;..:.«\ « PlayerChanged() Jl s, Ao 0 45 5 shilea

2 gesly 2oladVCard U LS e bl 23 o a1y 2led 0L s 55l e CardView & VCard
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public void playerBusted( Player player ) {

border.setTitle( player.getName() + " BUSTED! " );
cards.repaint();

public void playerBlackjack( Player player ) {

}

border.setTitle( player.getName() + “ BLACKJACK! * );
cards.repaint();
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// these bet methods will get called by the GU! controller
/1 for each: place the proper bet, change the state, let the
/I dealer know that the player is done betting
public void place10Bet() {
getBank().place10Bet();
setCurrentState( getWaitingState() );
dealer.doneBetting( this );

public void place50Bet() {
getBank().place50Bet();
setCurrentState( getWaitingState() );
dealer.doneBetting( this );

public void place100Bet() {
getBank().place100Bet();
setCurrentState( getWaitingState() );
dealer.doneBetting( this );

}
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/] takeCard will get called by the GUI controller when the player
/| decides to hit
public void takeCard() {

dealer.hit( this );

/I stand will get called by the GUI controller when the player chooses
// to stand, when standing change state, let the world know, and then
/I tell the dealer
public void stand() {

setCurrentState( getStandingState() );

notifyStandingy();

getCurrentState().execute( dealer );

}

bl 5Ll LU S Sl bet() L hitl) aedie O3 5 Laitoms L1 g5 pas S 45 ool )
s oo OListy sl a5 sldly, A A e sl 3 4> 5 45 (6 A= Betting »Playing

GUIPlayer 5 add o ;Rolr Sl glooks ;8 A=A o)

protected PlayerState getPlayingState() {
return new Playing();

protected PlayerState getBettingState() {
return new Betting();

}

Vo VA e S sl 545 ol L3l sl Wl 5 e GUIPIayer (gl s ) ool Jliiiibb.
a3 e QLA Playing o5 5lew e

it fle oledlg, petBettingSatate g getPlayingState() wisle oy, /@

GUIPlayer ojliw 03 S5k S VoA commad

private class Playing implements PlayerState {

public void handPlayable() {
// do nothing

public void handBlackjack() {
setCurrentState( getBlackjackState() );
notifyBlackjack();
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getCurrentState().execute( dealer );

public void handBusted() {
setCurrentState( getBustedState() );
notifyBusted();
getCurrentState().execute( dealer );

public void handChanged() {
notifyChanged();

public void execute( Dealer dealer ) {
/| do nothing here, actions will come from the GUI which is
/[ external to the state, but when events do come in be sure to
// force state transition right away

}

S 3l Jolas s GUIPIayer aS . das pol (‘L?”" el JBasl o 5L b bl Ol s
2 g o JaaHand glasla o5 4 c.ﬂl:. e b Ol e b e GUI
S s e planl ol SIS S cpl s 0 0L 1) (sdud pi o lie DIV CVA G
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private class Betting implements PlayerState {

public void handChanged(} {
// not possible in busted state

}

public void handPlayable() {
// not possible in busted state

}

public void handBlackjack() {
// not possible in busted state

}

public void handBusted() {
// not possible in busted state

}

public void execute( Dealer dealer ) {
/I do nothing here, actions will come from the GUI which is
// external to the state, since no events come in as part of
// betting the state will need to be changed externally to this state
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private void setUp() {
BlackjackDealer dealer = getDealer();
PlayerView v1 = getPlayerView( dealer );

GUIPlayer human = getHuman();
PlayerView v2 = getPlayerView( human );

PlayerView [] views = { v1, v2 };
addPlayers( views );

dealer.addPlayer( human );

addOptionView( human, dealer );

dﬁuﬁ;l.:«;l)fiﬁ sladly,y &S o o bal gonls Jabadly 5o dem (S e sl LSS U setupl)
a3 0 0L 1) (55 olg amio AL VA K8 S eslaul 1y 5580 S

doda
.u_\uijl&iJ,,tss,g,\stﬁda@.@;mu.abyét,uuﬂ&i«{MVC@Qt&_lejjfn
LSSy BB OF s 5 b s oS

w\@J{JQ;GUI&6)L~a;l:§jfljblsjéu~)>)>.>;t}ﬁ.<}IJBlackjaCk Gk sl s
3 S ales ol el



¥AD ’ 2 (K8 Ll 355 :Blackjack ajlea JLSE-VA Jind

Uemly 9 Ugrdws 52

O 4 S5 o AT 05 Jas 53 48 Jm s 35,1381, 18 kel 41, GUI T RGeS
Uz pesls

225 S MVC Sloslinnd 551 5 GUE S 1805 0555 3 asl 0bsl STy oy Sl
22 SV GUL b o 4 Gty (51 o L3 la )b 5 s o

Suies 4> MVC Lilisue gl5 |

R T LSl ol Jde Y L sBettingPlayers BlackjackDealer )40 33 el as Jo 5 452
AL e aedliS J Ss ) pe 53 (6oL 5 e 1 L) ol 1,51, OptionViewcontroller s S J xS

ol5,l5

S o oS (5 s G55 Ko a3 Do g PSR RO P R S|

Mgty (NS 15 45 N g (P jae 0dd cliblons b ol 5 4S5 £ o il p Lo s Y
S ¥ Gl B e iy e olazs | OSGY e O o o) b 5 S eslizal L)
4 dder 529545 0lej Oler 53 a3 1) OF Al 352 0 Rl NS o5 i g5 ozl I
el ol a5 g0 ol 5 (e 5 gl 0l C Bl

L - y2 )0
exercise_2 s mvc_gui o e A gy 33 g AS ALS w5 |y Sl e ynuS N
WY el paS et Sbb g5l exercise 2 S 33500 e )3 GUI AS (5 5l mve_gui
LY o 5 2iS S53 0T 58 5 ,b 4SS oy |y mive_guti 05 .l 0l 5L
RN






b O gliio wgy Jlost
MVC

vbv_s‘ Blackjack é)b LS‘J" b GUI djba)tﬁ: 3 Ls?-b.lp «J:J.h; j‘}ﬁb
ke S0 bl S S S Ly (5 5luealy

K gl doal 5 5 pel 4]
MVC o\ s QU Dglin Sgy3ypmys @
=S S\ Blackjack g3 GUIL &y glica g (5 & 3o @
A 3 g0y p S G sMVC 5 2, GUT gy o @

.ﬁ}

Blackjack iy 533 LSashS lashy
3,8 el g2 gilesly 5 b 5 s S

b SN 5l 5 ST e et S w55 el 48 s
Cramd d 31, GUI 1 b PAC > b 5 SIMVC b 5,5
S35 0048 3 \y e el «§ (Presentation Layer) julaiaN @




SYRASINKIF. R LTS YY)

‘ YAA

NGB e 5\3\;_\,.‘, «S (Abstraction Layer) (3 pna) S\ aN @
SN2 a4 3y sl &N G\ aan Sl aids g oS (Control Layer) J2SaN @

PAC slaa,y
plos SIS Jows o530 . MVC (5,801 s (Model Layer) Jis &Y i PAC sty
.g,...dlui.:L«JcJa.uﬁ;L,i\«_,wjz.ﬂ;Lg\ﬂu_\qlf:();)ﬂr_m\)dwCn‘.g..u«

o S SIMVC s (Controller) saiS J S 5 (View) il lenllBPAC 801 s
CB\)JJ Llazs S 1 5 (Presentation) oeabed &N 050 e eleol - Ly 95 ool o oo bl
s hes 2 S Ol 4 o Sl pedhe | ol Y (5 S0 5 Sl o st il Y
Sols

Ml sl 5 J S 0N iledd plesl Sl Y s MVC a8 J 28 5 sl bV oS il
e 5 Sewds o s sl S aib s J xS WY PAC 5,801 s b sdge 2PAC 5,80 3 s

PAC aauwlsd
AL il i SoasG Sl alS sk b 5o 1 1 el aS Ll SIMVC )b (5 S
b dgdr iled sl il 5 e i) w0 S e eslizad MVC (5,801 5148 ey sl (sleslalls b
(2 g b 83 )y glatitst ot ST O A 0 pe e e L LT 5 S s o
@Uwuwtp.\;ﬁd\es;c_,;:bg,n)t,,ym,w«ﬁ)m@b gl s oS
.;ﬁ&rudjbdf.:smbw;j\;,@@f&ﬁw

3 s GV PAC 55 .l o jline sds aziS VL o ansl b IS ) 1b 0 PAC (5,80 5,
Sl p a8 S L Oty b ot o a5 ol o pe s i e UG 3l sl
QTC,.A_le}?u_A il a3 e 4xw 55 |5 JComponent w}ks(..:j.:....a)‘,lad.gPlayer JO‘\SV.J‘,K; Jle
lete 55 Olomen OF slezulad sPlayer NS pl by 5 5le sty 5 Sl elmlaY oS e
._L::_M_AVJA)'HJQ-)

ialad e B Bl s gy O iy s b el Y s coglize [l & laes 6l
l_ij.sjju;ij_o\JA_iYO—il&MQ‘%«S@\J&L&;;J}U}AJ14.:,)1.x\;;jp\)djfg_s
I o 53 el a3l STGUL ol S ol 3 s S 1 el 53 G5 S oyl e 53l5e
Jj":‘kf“-"")”j“gji‘C;‘})J}Mggf‘it'“-’bsj"dﬂ‘)"&ug‘jb“‘ivLSL"‘;\M)‘“J‘“SJ_):“S
omeled s MVCJJ&L;g._'ﬁj_{;_;.m;Quﬁguwdj)ﬂbaydﬁy@Twé
.L}LMJ@J&@“S:J\J:?) (Controller) gleas J 28 5 (View)

EaS 0 3L PAC ahdb 5931l ile) 4
el P oS eolizad (Cilzse GLGUD & sline slgaled e G sl BL 5L S S



YAQ

MVCUL o slite b gy Jlact V4 Juni

b 53l (5 Sl SG ol g5 S oy 53 e L Sl 55 0 e 40 PAC (5,5
Lt MVC (8l g 55 Sl 0 5501 PAC S ol S

s Ko sl gy s il el Y S bl s s s Ll PAC (5,50
e i) il Gl S L 6 48 3 3103 g 5 e (g5l 58 By 55 (6
My NS slael plas 4y il 5 o LS 0l 55,55 SLemdIS Ul gie 0 LS iy a5 5503 SIS
Coeh LS L e et 58S Sl Wl Al il JulS i el o
s il O 5 4y il SIS Sl ¢ Lo

T s 150 Y i S e asb 5l by S2oles s el Y Ol BLSLIPAC (5,501
Ky o Sl B Gl 4 b g e eSS (update) Sla s e sladze

PAC 931 )l o sLiiawl 4 Blackjack )b s 5 SadL3 dasly  Judxs
380 5% 4S5 s 31 Wl 5 e Blackjack (50 8 K6l S bl 4 PAC > b 6 S Jlesl (o)
Slor 0 g e 8 el 4| S ad My oS lond 160 S ol (L )yl 4 S

S eslizul PAC 1 b (5 581 5IMVC >l b (6,50 51 eslizl

PAC 931 jl o slisuwl b Blackjack )b yo )5 5813 bash Ahb
bL;J'L_»(f_IL;J.UlSL{\J,L:A|‘,>'J«3C§b).>.GUI:.>)|.>.>‘,;,-Jdl~a|k{b;§;_L@,;:Blackjack‘_gjl.gdbf
el oY (6 S Sy S LS (3L 0l 8l ol ol S w3l PDA (511, 0T &K
(Command Llne) ULAJ.Q o dﬂ)lsk;b O‘):@J’Z'.’ OL}_‘A.A .l:.SkJJ} ‘) VN PR LSJL""L} r-:m:«r\'
oS Sloj ol 3,50 o 1y 51 (SLedIS L a5 g5 o LS 5 3 sl b S 53 2l
LJ‘JMGQLAJJAJ .,L...SL;a L’_:L\.:."'..f:-.zC‘ljl J‘G%ﬁb)b@‘&%%ﬂ)}‘@l &GJ&JL}GUI‘J}{:J
b 3 MVC (5380 Al S oaliiad a5 (SlgmithS 51 Al 5o Al 45305 S5 Ola s ot (55
S salinud Jii.s SleNS 5laSs 45 5 EeLPAC

23248 G 5laesly 5 b 5l s (GUI 05 S 43l :Blackjack eoler SUSONA Jead 3 Sl
Ll (5L 45 (6 e LS eslinl o g 0l | (ghub i %BQJJSOLJEITJ..‘)JQ»‘WJJ}
Ol pasiS ldan e s 2 4 e i led bl il o eedIS aer S el O asiis
.;ridoJ;S«ivfijbpc,{)}d;\}ﬂq\)f‘}jm..,\:;Sfbbbgp‘;ﬂd.i\h\il.g‘@%

omles &3V ghal Housisi
it S5 L) LT 51 pom 4T slor 40) ot 5 5es b gy SIS L 1 ol sltand L
(o> L 5 81U (View)



330YY S Se p s iall o i g

[y

Player Card Hand (IR} JS.:
3 prien i
[ et A’ S i
' Name 1
] 1
] *-- !
A Bl et ' :
l == F=a ' [
' 0 ! ! '
I 1 ) ] ! 1
| 1 1 [Card] 1 see! 1
1 Ll ' ! 1
1 P ! : !
1 \ ]
[}
1
1

(ilas s (555 (Slgend 03,5 4S5 4SS Lt 03 S Wy 1 1 GUI a3 SOV VA S
Sls Gagisl Ghled &Y Gl ) phn Ol 5

S (DS L) st a5l Player g Hand Card 4S deagd O 5 oo jiuled domis o L

S o s 5 el Ao Slgrand SLY N IS
Jols b e O Sl J st oS WS -l oLy 5 58 eHumanPlayer WoAS 4 b 4 0 LadaSs e
e LSS Sl ply a4t LA fad js 4S5l b Olea GUIPlayer WIS . dil aaaSs
sl g S andllas fuas lan j3 ) IS opl b sdlyot 55 8 e slginy el i o
LS wal b5l 0 g5 Sl GlenbB L IS plaS cd opl )3 Jead ol 5 eadona Lad GUIPIayer

webil 43V shal A
Player wilisve (slewdS 5 5 gHand yCard GlewdS Ctlbil 4y o b jan il aSaudos J3 i )
sl T b aes b)) e 50l Olis s sl p b aS s
Hand (sleedS K05 jls o dols 3 jame oS 5SS corlo U LIS 51 S ,a (6
< K11, GuIPlayer N ST o e & At ane 35 b1, Card s BettingPlayer BlackjackDealer
Al anils 3ol s hled il WL G 53GUIPlayer oS e 53 b e ok aziS A Lad j3 S
s e QL 1) Player (WIS 3ty 5 Lol dllda YN IS
|, VBettingPlayer sBlackjackDealer ~MS 31, VBlackjackDealer WwMS 5 dlgw™S 5 5 (6 5kwosly (sl 2
salalyoss Ghlesan by e sl S ST 51 G o pans 53 o Sl s BettinPlayer S
Al S o

Player Yo s

GUI glaaaSs

[ s10 [ sso | si00 |
I Hit J[StandJ INewGamelI Quit l




4

MVCL & jlite oy, Jlach=14 Joad

Player

/

JPanel

BlackjackDealer BettingPlayer
VBlackjackPlayer VBettingPlayer | creates BettingView

1

1

JPanel

1T creates
1

1‘

% DealerView

1

GUIPlayer | creates

1
1 $ contains

GUIView

Yo s

Player 3851 0 aludo

Leas o SLES | am Card sHand Sl NS 3l add ¥ NG IS
o Ll Gy s b O goven Lizea Hand 5 Card omibes & b s VCard 5 VHand (slgwdS 5

.r.:ZM.AJ'.:.;DeCk Ml’yf u«:%&{l.u 6|J.!VDECK uﬂ%

JHS Abb

SY=AS ol san 41, VBlackjackDealer «J S NS 3l ek 3ol 4 yad ol e5les T NS J S
357 omled b g e e (BB A8 g ol 53 TSI a1 e S il o), 0L SL s by e
B ot (o 5280 4 55 b oo (L LT 54 815 K0 il e o o S w1,
S 5 Sl (interface) Lol S i a3 el Crredle LS ol sbal el s bl

4Spublic JComponent view() :3 13 Az S LS Displayable el by sl axils rl.'- Displayable Lo, -\l

JLabel

Card

VCard

1 T Creates
1

CardView

contains

1

Hand

VHand

1 T creates
1

JLabel

HandView

EGILY ‘_S_}de.)t.ﬁ:

Yo s
PN e b
Hand 3 Card



530N 3 e (s il sy g \
Y4y

-V sSE
Player 0

st e e
Player sl
BlackjackDealer BettingPlayer
Displayable
JPanel
+ view( ) : JComponent
VBlackjackPlayer j VBettingPlayer | creates | BettingView ;
A 1
3
JPanel 14 creates
1 14/ contains
4} DealerView GUIPlayer | creates GUiView
1 1
£\ }i...'-
Card Hand
UL L
i d yH | asl
Displayable Displayable Card 5 Hand 1 31,
+ view( ) : JComponent + view( ) : JComponent
VCard VHand
14 creates 14 creates
JLabel JLabel
1 1

[§ CardView comai<ns> HandView %S

1
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VCardjava V-] <ol

public class VCard extends Card implements Displayable {

private String image;
private CardView view;

public VCard( Suit suit, Rank rank, String image ) {
super( suit, rank );
this.image = image;
view = new CardView( getimage() );

}

public void setFaceUp( boolean up ) {
super.setFaceUp( up );
view.changed();

}

public JComponent view() {
return view;

}

private String getimage(} {
if( isFaceUp() ) {
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return image;
} else {
return "/bitmaps/empty_pile.xbm®;
}
}

private class CardView extends JLabel {

public CardView( String image ) {
setimage( image );
setBackground( Color.white );
setOpaque( true );

}

public void changed() {
setimage( getimage() );
}

private void setimage( String image } {
java.net.URL url = this.getClass().getResource( image );
Imagelcon icon = new Imagelcon( url );
setlcon( icon );

}

§bwesl > CardView S &If- & ol A3 (5 5lwesly 4 VCard NS Silwosly § 55 ol
g 55 o 3 s B3 IS WOl 3l 3 ol sV Card S sl s 4y ntlis g 3

VCard oS s 4 s 3 IS 5 4b wimage dydor ol S Sl (55555 1 450 00! S5
g:,,.d\)_;).wVCard)'lJu_Lg.u.b.ou_}l)ﬁ,.asM\ﬁéﬁju;fd\j.w\amL;)Lﬂd)w;
RN

385 s b avCard oS (uid a LS 9) 50 oo 500 5l S eSOl o a0
changed() ks Sty 8 5 b 51 opl S (update) o4 oy U el gt e sy lesasy
s s eyl oY s okl J,2S e MVC (6 80133 2 5 S on o) e

3 kel 39 WIS WHand WIS 51 (g1 g Col pamus 4.l VCard 4l j5VHand WS
s e 0L 1 VHand NS solwesly YoV cd a5l ey B0 55

VHand.java Y- <oan)

public class VHand extends Hand implements Displayable {

private HandView view = new HandView();
public JComponent view() {
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return view;

// you need to override addCard and reset so that when the hand changes, the
// change propigates to the view
public void addCard( Card card ) {

super.addCard( card );

view.changed();

public void reset() {
super.reset();
view.changed();

private class HandView extends JPanel {
public HandView() {
super( new FlowlLayout( FlowLayout.LEFT ) );
setBackground( new Color( 35, 142, 35 ) );
}
public void changed() {
removeAll();
lterator i = getCards();
while( i.hasNext() ) {
VCard card = (VCard) i.next();
add( card.view() );
}

revalidate();

}

;?ASM‘J}&;_,}JQ_L«JQYJHSJ:QJL}ijhj)ﬂu}a;u@):.}VHandw%‘VCard O gean
AS 5l

VBettingPlayer s lwesly
azl,yl VCard yVHand lgwS 5 oS oben ol a2y VBettingPlayer oINS Ll o 4S5 (gle!
.Mév.a olas b w%w‘ 6)'L~uablf.:::v_ V4 CA.W:J el 0L

VBettingPlayerjava  ¥-14 couwad

public abstract class VBettingPlayer extends BettingPlayer implements Displayable {
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private BettingView view;

public VBettingPlayer( String name, VHand hand, Bank bank ) {
super( name, hand, bank );

}

public JComponent view() {
if( view == null') {
view = new BettingView( (VHand) getHand() );
addListener( view );

}

return view;

private class BettingView extends JPanel implements PlayerListener {
private TitledBorder border;

public BettingView( VHand hand ) {
super( new FlowLayout( FlowLayout.LEFT ) );
buildGUI( hand.view() );

public void playerChanged( Player player ) {
String name = VBettingPlayer.this.getName();
border.setTitle( name );
repaint();

public void playerBusted( Player player ) {
String name = VBettingPlayer.this.getName();
border.setTitle( name + " BUSTED!" );
repaint();

// the rest of the PlayerListener methods have been snipped fot brevity
// they all follow the same patter, please see source for full listing

private void buildGUI( JComponent hand ) {
border = new TitledBorder( VBettingPlayer.this.getName() )
setBorder( border );
setBackground( new Color( 35, 142, 35 ) );
border.setTitleColor( Color.black );
add( hand );

A ¥4
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}

Olye 4 OF 3 yazstla 5,5 2l oY G4 IS L sl VBettingPlayer S 1. 5 aS Sl
Losa eSS aag o ol Y dlslivy (OS2l pehS b S e eslind (listener) o5 .S S
.@‘JQLQQJJSLJ{};L&-L«ggj.léyxswkg;.w\buildGUl()J:AA.?-}SJ{GJ':{..LLS)'J)M_
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s VHand S s e 13 sy (s ol b S1,VHand 2oles ;Y BettingView PEBISNIP
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VBlackjackDealer s juuosly
A e LS ol Gilweslo ¥V o) &S e IS VBettingPlayer o [iséb = VBlackjackDealer

VBlackjackDcalerjava  €~14 o

public class VBlackjackDealer extends BlackjackDealer implements Displayable {
private DealerView view;

public VBlackjackDealer( String name, VHand hand, Deckpile cards ) {
super( name, hand, cards );

}

public JComponent view() {
if( view == null') {
view = new DealerView( (VHand) getHand() )
addListener{ view );

i

}

return view;

private class DealerView extends JPanel implements PlayerListener {
private TitledBorder border;

public DealerView( VHand hand ) {
super( new FlowLayout( FlowLayout.LEFT ) );
String name = VBlackjackDealer.this.getName();
border = new TitledBorder( name );
setBorder( border );
setBackground( new Color( 35, 142, 35 ) )
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border.setTitleColor( Color.black );
add( hand.view() ),
repaint();

}

public void playerChanged( Player p ) {
String name = VBlackjackDealer.this.getName();
border.setTitle( name );
repaint();

}

public void playerBusted( Player p ) {
String name = VBlackjackDealer.this.getName();
border.setTitle( name + " BUSTED!" );
repaint();

}
// the rest snipped for brevity
}

}

5o lya s raled e i e a4 5 LS e do |y VBlackjackDealer &l 55 DealerView S

GUIPlayer s lwe sl

el 65 1 S 5 a5 o aS ol Olecs (Ll Jileld 4 (5 5L «SGUIPlayer 3 plgtend plas

el 03,3 el b5 g (sl sl G0 (S 35 GUIPlaver (255t Y (SleudIS 503 & yan
by o gIS . Cul e Splesl oa LI, OptionViewController 5OptionView SlewdIS (S !

el www.samspublishing.com Colw 3l dsl g5 oty JalS a8 Wl SOy s L ol

UiiS olrad & o b LSS dad r45)3
=S ¢l3 (Player factory) SSsb ele el el Wb (epled J 28 st e el ST s
Aas oo QLS VPlayerFactory (6 jlaesly 014 S

VPlayerFactoryjava  0—\4 v

public class VPiayerFactory {
private VBlackjackDealer dealer;
private GUIPlayer human;

private Deckpile pile;

public VBlackjackDealer getDealer() {

YaA
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// only create and return one

if( dealer == null ) {
VHand dealer_hand = getHand()
Deckpile cards = getCards();
dealer = new VBlackjackDealer( "Dealer", dealer_hand, caids )

}

return dealer;

public GUIPlayer getHuman() {
// only create and return one
if( human == null ) {
VHand human_hand = getHand()
Bank bank = new Bank( 1000 );
human = new GUIPlayer( "Human", human_hand, bank, getDealer() )

’

}

return human;

public Deckpile getCards() {
// only create and return one
if( pile == null) {
pile = new Deckpile();
for(inti =0;i<4;i++){
pile.shuffle();
Deck deck = new VDeck();
deck.addToStack( pile );
pile.shuffie();

}

return pile;

}

private VHand getHand() {
return new VHand();

}
}

Jb 45 GUIPlayer sVBlackjackDealer SlewhS aS das s Oliabl bo 4 VPlayerFactory NS
3905 dze 1l dms e OLES T BlackjackGUI | oS Jsetupl) Lo £ 24 o Wle i shau!
s o & D S ) : 2 e

el 25 Ll

BlackjackGUI jisetup()  #-\Q <

private void setUp() {
VBlackjackDealer dealer = factory.getDealer()

GUIPlayer human = factory.getHuman();
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dealer.addPlayer( human );

players.add( dealer.view() );
players.add( human.view() };
getContentPane().add( players, BorderLayout. CENTER );

}

DL 3L aty ool s orms 3 S o L5y ), LT ilad Y 5 s S, DU 5L ST STsetup() S
S aslie (g o5 s Ssetupl) Aza) V214 e Ul O 8 Cnd A 0 5

MVC s, « BlackjackGUI jisetup() & Y=18 cound

private void setUp() {
BlackjackDealer dealer = getDealer();
PlayerView v1 = getPlayerView( dealer );

GUIPlayer human = getHuman();
PlayerView v2 = getPlayerView( human );

PlayerView [] views = { v1, v2 };
addPlayers( views );

dealer.addPlayer( human );

addOptionView( human, dealer );
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public boolean hit();
public void bet();
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SafePlayerjava  Y-Yo <

public class SafePlayer extends BettingPlayer {

public SafePlayer( String name, Hand hand, Bank bank ) {
super( name, hand, bank );

}

public boolean hit() {
return false;

public void bet() {
getBank().place10Bet();

}
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getSafePlayer()  Y-Yeo ol

private Player getSafePlayer() {
// return as many as called for
Hand safe_hand = new Hand();
Bank safe_bank = new Bank( 1000 );
return new SafePlayer( "Safe”, safe_hand, safe_bank )

}
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private void setUp() {
BlackjackDealer dealer = getDealer();
PlayerView v1 = getPlayerView( dealer );

GUIPlayer human = getHuman();
PlayerView v2 = getPlayerView( human );

Player safe = getSafePlayer();
PlayerView v3 = getPlayerView( safe );

PlayerView [] views = { v1, v2, v3 };
addPlayers( views );

dealer.addPlayer( human );
dealer.addPlayer( safe );

addOptionView( human, dealer );

}
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FlipPlayerjava  £-Yo <umal

public class FlipPlayer extends BettingPlayer {

private boolean hit = false;
private boolean should_hit_once = false;

public FlipPlayer( String name, Hand hand, Bank bank ) {
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super( name, hand, bank );

public boolean hit() {
if( should_hit_once && 'hit) {
hit = true;
return true;

}

return false;

public void reset() {
super.reset();
hit = false;
should_hit_once = !should_hit_once;

public void bet() {
getBank().place10Bet();
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public class OneHitPlayer extends BettingPlayer {
private boolean has_hit = false;
public OneHitPlayer( String name, Hand hand, Bank bank ) {

super( name, hand, bank );

}
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public boolean hit() {
if( thas_hit ) {
has_hit = true;
return true;

}

return false;

public void reset() {
super.reset();
has_hit = false;

public void bet() {
getBank().place10Bet();

}
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SmartPlayer.java  #-Yo Zaumal

public class SmartPlayer extends BettingPlayer {

public SmartPlayer( String name, Hand hand, Bank bank ) {
super( name, hand, bank );

public boolean hit() {
if( getHand().total() > 11) {
return false;
}

return true;

public void bet() {
getBank().place10Bet();
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BlackjackSim.java  Y-Yo <l

public class BlackjackSim {
public static void main( String [] args ) {

Console.INSTANCE.printMessage( "How many times should the simulator play?” };
String response = Console.INSTANCE.readInput( "invalid" );
int loops = Integer.parseint( response );

Deckpile cards = new Deckpile();
for(inti =0;i<4i++){
cards.shuffle();
Deck deck = new Deck();
deck.addToStack( cards );
cards.shuffle();

/[ create a dealer
Hand dealer_hand = new Hand();
BlackjackDealer dealer = new BlackjackDealer( "Dealer*, dealer_hand, cards );

/| create a OneHitPlayer

Bank one_bank = new Bank{ 1000 );

Hand one_hand = new Hand();

Player oplayer = new OneHitPlayer( "OneHit", one_hand, one_bank );

// create a SmartPlayer

Bank smart_bank = new Bank( 1000 );

Hand smart_hand = new Hand(),

Player smplayer = new SmartPlayer( "Smart", smart_hand, smart_bank );

// create a SafePlayer

Bank safe_bank = new Bank( 1000 );

Hand safe_hand = new Hand();

Player splayer = new SafePlayer( "Safe", safe_hand, safe_bank ),

/| create a FlipPlayer
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Bank fiip_bank = new Bank( 1000 );
Hand flip_hand = new Hand();
Player fplayer = new FlipPlayer( "Flip", flip_hand, flip_bank );

// hook all of the players together
dealer.addListener{ Console.INSTANCE );
oplayer.addListener( Console.INSTANCE ),
dealer.addPlayer( oplayer };
splayer.addListener( Console.INSTANCE );
dealer.addPlayer( splayer );

smplayer.addListener( Console.INSTANCE );
dealer.addPlayer( smplayer );
fplayer.addListener( Console.INSTANCE );
dealer.addPlayer( fplayer );

int counter = 0;

while( counter < loops ) {
dealer.newGame();
counter ++;

}
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