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JDK and Eclipse Installation


1.
 Graphic installation steps please click below link:



http://en.verejava.com/?id=2272887995877



2.
 Create First Java Code and then click menu
 Run -> Run As -> Java Application
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HelloWorld


1. Create file:
 HelloWorld.java
 in Eclipse



System.out.println():
 Print message to the console and then wrap a new line


System.out.print():
 Print message to the console,but do not wrap a new line


\t:
 tab space


main(String[] args):
 the entry that Program start to execute






	

public
 class
 HelloWorld {



public
 static
 void
 main(String[] args) {




System.out
 .println("Hello Word"
 );




System.out
 .print("Good beginning \t"
 );




System.out
 .print("is the half of the success"
 );




}



}







Result:

Hello Word

Good beginning     is the half of the success


Variable


Variable:
 a memory area allocated by the system to store data.
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1.Create a file :
 Variable.java



//:
 comments are not executed by the program


String
 : is a sequence of characters " " like : "Apple"







	

public
 class
 Variable {



public
 static
 void
 main(String[] args) {




String basket = "Apple"
 ;




System.out
 .println(basket);




}



}







Run Result:


Apple





2.Replace the value of variable
 basket
 from
 "Apple"
 to
 "Orange"
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public
 class
 Variable {



public
 static
 void
 main(String[] args) {




String basket = "Apple"
 ;




System.out
 .println(basket);




String basket
 = "Orange"
 ;




System.out
 .println(basket);




}



}







Run Result:


Apple




Orange




Arithmetic Operator
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Arithmetic operation:
 add +, minus -, multiply *, divisible /


1. Create file:
 ArithmeticOperator.java
 in Eclipse



int
 : An integer type that can hold an a positive or negative non-decimal number.






	

public
 class
 ArithmeticOperator {



public
 static
 void
 main(String[] args) {





int
 a = 1;





int
 b = 2;





int
 c = 3;




System.out
 .println(a + b);




System.out
 .println(a - b);




System.out
 .println(a * b);




System.out
 .println(a / b);




System.out
 .println(c % b); //remaind number after a / b





}



}







Result:

3

-1

2

0

1


Method
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public
 class
 ArithmeticOperator {



public
 static
 int
 add(int
 a, int
 b){





return
 a + b;




}





public
 static
 void
 main(String[] args) {





int
 result = add
 (4, 2); // call the add method





System.out
 .println(result);




result = add
 (5, 3);




System.out
 .println(result);




}



}







Result:

6

8



2. Add 3 more methods about
 - , *, /







	

public
 class
 ArithmeticOperator {



public
 static
 int
 add(int
 a, int
 b){





return
 a + b;




}





public
 static
 int
 sub(int
 a, int
 b){





return
 a - b;




}





public
 static
 int
 multiply(int
 a, int
 b){





return
 a * b;




}





public
 static
 int
 divide(int
 a, int
 b){





return
 a / b;




}





public
 static
 void
 main(String[] args) {





int
 result = add
 (4, 2);




System.out
 .println(result); //6





result = sub
 (4, 2);




System.out
 .println(result); //2





result = multiply
 (4, 2);




System.out
 .println(result); //8





result = divide
 (4, 2);




System.out
 .println(result); // 2





}



}







Result:

6

2

8

2


Class


class:
 is a user defined blueprint or prototype from which objects are created.
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class
 Caculator{



public
   int
 add(int
 a, int
 b){





return
 a + b;




}





public
   int
 sub(int
 a, int
 b){





return
 a - b;




}





public
   int
 multiply(int
 a, int
 b){





return
 a * b;




}





public
   int
 divide(int
 a, int
 b){





return
 a / b;




}



}


public
 class
 ArithmeticOperator {



public
 static
 void
 main(String[] args) {




Caculator cal = new
 Caculator();





int
 result = cal.add(4, 2);




System.out
 .println(result); //6





result = cal.sub(4, 2);




System.out
 .println(result); //2





result = cal.multiply(4, 2);




System.out
 .println(result); //8





result = cal.divide(4, 2);




System.out
 .println(result); // 2





}



}







Result:

6

2

8

2


Type Conversion


1. Create a
 TypeConversion.java



Integer.parseInt():
 this is java default method can convert string to integer.






	

public
 class
 TypeConversion {



public
 static
 void
 main(String[] args) {




String a="1"
 ;       




String b="2"
 ;   




String result = a + b; // + concatenate two strings





System.out
 .println(result); //  12






int
 total = Integer.parseInt
 (a) +Integer.parseInt
 (b);




System.out
 .println(total); //  3





}



}







Result:

12

3


Java GUI Window Application

Java offers Swing for developing GUI (Graphical User Interface)
 .  Swing is the most commonly used. It is a standard Java interface to the GUI toolkit. Java with Swing is the fastest and easiest way to create the GUI applications.



1.Create a file :
 FirstGUIApplication.java
 in
 Eclipse



JFrame:
 class is a type of container can create a window.


JFrame.setSize(int width, int height):
 set the size of the frame.


JFrame.setVisible(true):
 set visible of the frame to open a window.


import javax.swing.* :
   provides classes for java swing  GUI API.






	

import
 javax.swing.*;


public
 class
 FirstGUIApplication {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("Java GUI Application"
 );




frame.setSize(300,200);




frame.setVisible(true
 );




}



}







Run Open a window:
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JLabel


JLabel:
 is a standard Swing widget used to display a text or image on the window.
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1.Create a file :
 JLabelApplication.java
 in
 Eclipse







	

import
 javax.swing.*;


public
 class
 JLabelApplication {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("Java GUI Application"
 );




JLabel label = new
 JLabel("I loving Java Application"
 );




frame.add(label); // add JLabel to frame





frame.setSize(300,200);




frame.setVisible(true
 );




}



}








BorderLayout


BorderLayout:
 is a container, arranging components to fit in five regions: north, south, east, west, and center
 .


setHorizontalAlignment(JLabel.CENTER):
 set Horizontal Alignment for JLabel to CENTER.
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1.Create a file :
 BorderLayoutApplication.java
 in
 Eclipse







	

import
 java.awt.BorderLayout;


import
 javax.swing.*;


public
 class
 BorderLayoutApplication {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("Java GUI Application"
 );




JLabel labelNorth = new
 JLabel("North"
 );




labelNorth.setHorizontalAlignment(JLabel.CENTER
 );




JLabel labelSouth = new
 JLabel("South"
 );




labelSouth.setHorizontalAlignment(JLabel.CENTER
 );




JLabel labelWest = new
 JLabel("West"
 );




JLabel labelEast = new
 JLabel("East"
 );




JLabel labelCenter= new
 JLabel("Center"
 );




labelCenter.setHorizontalAlignment(JLabel.CENTER
 );




frame.add(labelNorth,BorderLayout.NORTH
 );




frame.add(labelSouth,BorderLayout.SOUTH
 );




frame.add(labelWest,BorderLayout.WEST
 );




frame.add(labelEast,BorderLayout.EAST
 );




frame.add(labelCenter,BorderLayout.CENTER
 );




frame.setSize(300,200);




frame.setVisible(true
 );




}



}








JTextField


JTextField:
 is a text component that allows the editing of a single line text..
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1.Create a file :
 JTextFieldApplication.java
 in
 Eclipse







	

import
 java.awt.BorderLayout;


import
 javax.swing.*;


public
 class
 JTextFieldApplication {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("Java GUI Application"
 );




JTextField textField = new
 JTextField();




frame.add(textField,BorderLayout.
 NORTH
 );




frame.setSize(300,200);




frame.setVisible(true
 );




}



}








JButton


JButton:
 is used to add buttons in a application.You can attach a function or a method to a button which is called automatically when you click the button.
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1.Create a file :
 JButtonApplication.java
 in
 Eclipse







	

import
 java.awt.BorderLayout;


import
 javax.swing.*;


public
 class
 JButtonApplication {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("Java GUI Application"
 );




JButton button = new
 JButton("Click Button"
 );




frame.add(button,BorderLayout.SOUTH
 );




frame.setSize(300,200);




frame.setVisible(true
 );




}



}








JButton Click Event


button.addActionListener():
 add a click event to button, the method actionPerformed(ActionEvent e)  will be called automatically


label.setText(String str):
 sets the text that the label will display to string
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1.Create a file :
 JButtonEventApplication.java
 in
 Eclipse







	

import
 java.awt.BorderLayout;


import
 java.awt.event.*;


import
 javax.swing.*;


public
 class
 JButtonEventApplication {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("Java GUI Application"
 );





final
 JLabel label = new
 JLabel();




JButton button = new
 JButton("Click Button"
 );




button.addActionListener(new
 ActionListener(){





@Override






public
 void
 actionPerformed(ActionEvent e) {




label.setText("The Button Clicked"
 );




}




});




frame.add(label,BorderLayout.NORTH
 );




frame.add(button,BorderLayout.SOUTH
 );




frame.setSize(300,200);




frame.setVisible(true
 );




}



}








GridLayout


GridLayout(rows, cols):
 Creates a grid layout with the specified number of rows and columns..
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1.Create a file :
 GridLayoutApplication.java
 in
 Eclipse







	

import
 java.awt.*;


import
 javax.swing.*;


public
 class
 GridLayoutApplication {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("Java GUI Application"
 );




JButton button0_0 = new
 JButton("0 , 0"
 );




JButton button0_1 = new
 JButton("0 , 1"
 );




JButton button0_2 = new
 JButton("0 , 2"
 );




JButton button1_0 = new
 JButton("1 , 0"
 );




JButton button1_1 = new
 JButton("1 , 1"
 );




JButton button1_2 = new
 JButton("1 , 2"
 );




frame.setLayout(new
 GridLayout(2,3));




frame.add(button0_0);




frame.add(button0_1);




frame.add(button0_2);




frame.add(button1_0);




frame.add(button1_1);




frame.add(button1_2);




frame.setSize(300,200);




frame.setVisible(true
 );




}



}








GUI Caculator


Integer.parseInt():
 this is java default method can convert String to integer.


Integer.toString():
 this is java default method can convert integer to String.


JTextField.getText():
 get the text of JTextField.


1.Create a file :
 GUICaculator.java
 in
 Eclipse
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import
 java.awt.GridLayout;


import
 java.awt.event.*;


import
 javax.swing.*;


public
 class
 GUICaculator {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("Java GUI Application"
 );





final
 JTextField aTextField = new
 JTextField(""
 );





final
 JTextField bTextField = new
 JTextField(""
 );





final
 JLabel equalLabel = new
 JLabel("="
 );





final
 JLabel resultLabel = new
 JLabel("0.0"
 );




JButton addButton = new
 JButton("+"
 );




addButton.addActionListener(new
 ActionListener(){





@Override






public
 void
 actionPerformed(ActionEvent e) {





int
 a = Integer.parseInt
 (aTextField.getText());





int
 b = Integer.parseInt
 (bTextField.getText());





int
 result = a + b;




resultLabel.setText(Integer.toString
 (result));




}




});




frame.setLayout(new
 GridLayout(1,5));




frame.add(aTextField);




frame.add(bTextField);




frame.add(equalLabel);




frame.add(resultLabel);




frame.add(addButton);




frame.setSize(300,100);




frame.setVisible(true
 );




}



}









1.Add 3 mores JButton about
 -, *, /


[image: ]








	

import
 java.awt.GridLayout;


import
 java.awt.event.*;


import
 javax.swing.*;


public
 class
 GUICaculator {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("Java GUI Application"
 );





final
 JTextField aTextField = new
 JTextField();





final
 JTextField bTextField = new
 JTextField(""
 );





final
 JLabel equalLabel = new
 JLabel("="
 );





final
 JLabel resultLabel = new
 JLabel("0.0"
 );




JButton addButton = new
 JButton("+"
 );




addButton.addActionListener(new
 ActionListener(){





@Override






public
 void
 actionPerformed(ActionEvent e) {





int
 a = Integer.parseInt
 (aTextField.getText());





int
 b = Integer.parseInt
 (bTextField.getText());





int
 result = a + b;




resultLabel.setText(Integer.toString
 (result));




}




});




JButton subButton = new
 JButton("-"
 );




subButton.addActionListener(new
 ActionListener(){





@Override






public
 void
 actionPerformed(ActionEvent e) {





int
 a = Integer.parseInt
 (aTextField.getText());





int
 b = Integer.parseInt
 (bTextField.getText());





int
 result = a - b;




resultLabel.setText(Integer.toString
 (result));




}




});




JButton multipyButton = new
 JButton("*"
 );




multipyButton.addActionListener(new
 ActionListener(){





@Override






public
 void
 actionPerformed(ActionEvent e) {





int
 a = Integer.parseInt
 (aTextField.getText());





int
 b = Integer.parseInt
 (bTextField.getText());





int
 result = a * b;




resultLabel.setText(Integer.toString
 (result));




}




});




JButton divideButton = new
 JButton("/"
 );




divideButton.addActionListener(new
 ActionListener(){





@Override






public
 void
 actionPerformed(ActionEvent e) {





int
 a = Integer.parseInt
 (aTextField.getText());





int
 b = Integer.parseInt
 (bTextField.getText());





int
 result = a / b;




resultLabel.setText(Integer.toString
 (result));




}




});




frame.setLayout(new
 GridLayout(2,4));




frame.add(aTextField);




frame.add(bTextField);




frame.add(equalLabel);




frame.add(resultLabel);




frame.add(addButton);




frame.add(subButton);




frame.add(multipyButton);




frame.add(divideButton);




frame.setSize(300,100);




frame.setVisible(true
 );




}



}








Assignment Operator


1. Create a
 AssignmentOperator.java







	

public
 class
 AssignmentOperator {



public
 static
 void
 main(String[] args) {





int
 d = 4;




System.out
 .println(d++); // = 4 print d and then increment 1





d = 4;




System.out
 .println(++d); // = 5 increment 1 and then print d





d = 4;




System.out
 .println(d--); // = 4 print d and then decrement 1





d = 4;




System.out
 .println(--d); // = 3 decrement 1 and then print d






int
 result = 10;




result = result + 1;




System.out
 .println(result); // = 11





result = 10;




result++;




System.out
 .println(result); // = 11





result = 10;




result += 1;




System.out
 .println(result);  // = 11





}



}









2.
 
 Create a quantity adder and subtracter  
 QuantityApplication.java



Click
 + button
 to increase the quantity by 1, and click
 - button
 to decrease the quantity by 1.
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import
 java.awt.GridLayout;


import
 java.awt.event.*;


import
 javax.swing.*;


public
 class
 QuantityApplication {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("Java GUI Application"
 );





final
 JLabel quantityLabel = new
 JLabel("Quantity:"
 );





final
 JTextField quantityTextField = new
 JTextField();




quantityTextField.setText("1"
 );




JButton incrementButton = new
 JButton("+"
 );




incrementButton.addActionListener(new
 ActionListener(){





@Override






public
 void
 actionPerformed(ActionEvent e) {





int
 quantity = Integer.parseInt
 (quantityTextField.getText());




quantity++;




quantityTextField.setText(Integer.toString
 (quantity));




}




});




JButton decreaseButton = new
 JButton("-"
 );




decreaseButton.addActionListener(new
 ActionListener(){





@Override






public
 void
 actionPerformed(ActionEvent e) {





int
 quantity = Integer.parseInt
 (quantityTextField.getText());




quantity--;




quantityTextField.setText(Integer.toString
 (quantity));




}




});




frame.setLayout(new
 GridLayout(1,4));




frame.add(quantityLabel);




frame.add(quantityTextField);




frame.add(incrementButton);




frame.add(decreaseButton);




frame.setSize(300,100);




frame.setVisible(true
 );




}



}








Relational Operator


Relational operator:
   only two results: true
   or false



1. Create file:
 RelationalOperator.java







	

public
 class
 RelationalOperator {



public
 static
 void
 main(String[] args) {




System.out
 .println(100 > 200);




System.out
 .println(100 >= 100);




System.out
 .println(100 < 200);




System.out
 .println(100 <= 200);




System.out
 .println(100 == 100);




System.out
 .println(100 != 200);




}



}







Result:


false




true




true




true




true




true




If Conditional Statement

If statement

1. if
 (expression){statement}

2. if
 (expression) { statement } else
 { statement }

3. if
 (expression) {statement } else if
 { statement }

Score example:


if score == 5
 :  Excellent


else if score == 4
 :   Good


else
 : Need to catch up


1. Create a
 IfStatement.java







	

public
 class
 IfStatement {



public
 static
 void
 main(String[] args) {





int
 score = 5;





if
 (score == 5){




System.out
 .println("Excellent"
 );




}else
 if
 (score == 4){




System.out
 .println("Good"
 );




}else
 {




System.out
 .println("Need to catch up"
 );




}




}



}







Result:

Excellent

Change score = 4:

Good



2.
 
 Create a
 IfStatementGUI.java
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import
 java.awt.GridLayout;


import
 java.awt.event.*;


import
 javax.swing.*;


public
 class
 IfStatementGUI {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("Java GUI Application"
 );





final
 JLabel scoreLabel = new
 JLabel("Please input your score:"
 );





final
 JTextField scoreTextField = new
 JTextField();





final
 JLabel resultLabel = new
 JLabel(""
 );




JButton submitButton = new
 JButton("Submit"
 );




submitButton.addActionListener(new
 ActionListener(){





@Override






public
 void
 actionPerformed(ActionEvent e) {





int
 score = Integer.parseInt
 (scoreTextField.getText());





if
 (score == 5){




resultLabel.setText("Excellent"
 );




}else
 if
 (score == 4){




resultLabel.setText("Good"
 );




}else
 {




resultLabel.setText("Need to catch up"
 );




}




}




});




frame.setLayout(new
 GridLayout(2,2));




frame.add(scoreLabel);




frame.add(resultLabel);




frame.add(scoreTextField);




frame.add(submitButton);




frame.setSize(500,100);




frame.setVisible(true
 );




}



}








Logical Operators

Logical Operator: and &&, or ||, not !


1. &&
 returns true
 if both sides of the operation are true
 , otherwise false



2. ||
 The result is false
 when both sides of the operation are false
 , otherwise true
 ;


3. !
 if returns true
 , the result is false
 , otherwise is true



1. Create
 LogicalOperator.java







	

public
 class
 LogicalOperator {



public
 static
 void
 main(String[] args) {




System.out
 .println(true
 && false
 ); // = false





System.out
 .println(false
 && true
 ); // = false





System.out
 .println(false
 && false
 ); // = false





System.out
 .println(true
 && true
 ); // = true





System.out
 .println("---------------"
 );




System.out
 .println(true
 || false
 ); // = true





System.out
 .println(false
 || true
 ); // = true





System.out
 .println(true
 || true
 ); // = true





System.out
 .println(false
 || false
 ); // = false





System.out
 .println("---------------"
 );




System.out
 .println(!true
 ); // = false





System.out
 .println(!false
 ); // = true





}



}









2. Create
 LogicalOperator2.java







	

public
 class
 LogicalOperator2 {



public
 static
 void
 main(String[] args) {





boolean
 b = true
 ;




System.out
 .println(b); // = true





System.out
 .println(1 > 2 && b); // = false





System.out
 .println(2 > 1 && b); // = true





System.out
 .println("--------------"
 );





boolean
 b1 = true
 ;




System.out
 .println(b1); // = true





System.out
 .println(2 > 1 || b1); // = true





System.out
 .println(1 > 2 || b1); // = true





}



}









3.
 
 Create a
 PocketMoneyGUI.java


Please enter your pocket money:


if money >=100 and <=200
 :  Can buy Barbie DreamHorse


else if money >=50 and <100
 :  Can buy LeGo


else if money >10 and <50
 :  Can buy Disney Game


else
 : Need to continue to save money
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import
 java.awt.GridLayout;


import
 java.awt.event.*;


import
 javax.swing.*;


public
 class
 PocketMoneyGUI {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("Java GUI Application"
 );





final
 JLabel moneyLabel = new
 JLabel("Please input your pocket money:"
 );





final
 JTextField moneyTextField = new
 JTextField();





final
 JLabel resultLabel = new
 JLabel(""
 );




JButton submitButton = new
 JButton("Submit"
 );




submitButton.addActionListener(new
 ActionListener(){





@Override






public
 void
 actionPerformed(ActionEvent e) {





int
 money = Integer.parseInt
 (moneyTextField.getText());





if
 (money >=100 && money<=200){  




resultLabel.setText("Can buy Barbie DreamHorse"
 );




}else
 if
 (money >=50 && money<100){




resultLabel.setText("Can buy LeGo"
 );




}else
 if
 (money >10 && money<50){




resultLabel.setText("Can buy Disney Game"
 );




}else
 {




resultLabel.setText("Need to continue to save money"
 );




}




}




});




frame.setLayout(new
 GridLayout(2,2));




frame.add(moneyLabel);




frame.add(resultLabel);




frame.add(moneyTextField);




frame.add(submitButton);




frame.setSize(400,100);




frame.setVisible(true
 );




}



}








While Loop Statement


while
 (expression){

}

if the expression is continues execute 1, otherwise exits the loop
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1. Create file:
 WhileLoop.java







	

public
 class
 WhileLoop {



public
 static
 void
 main(String[] args) {





int
 i = 0;





while
 (i < 10) { //if (i<10) true executes the loop, otherwise is terminated





System.out
 .println(i);




i = i + 1;




}




}



}







Result:

0

1

2

3

4

5

6

7

8

9


While Loop Games
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Simulation Games:


While (
 num!= 0
 ){



if
 num equal 1: watermelon



else if
 num equal 2: banana



else if
 num equal 3: peach



else if
 num equal 0: thunder


}
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1. Create
 WhileLoopGames.java







	

public
 class
 WhileLoopGames {



public
 static
 void
 main(String[] args) {




System.out
 .println("Keyboard Input 1: Watermelon, 2: Banana, 3: Peach, 0: Thunder"
 );




Scanner in = new
 Scanner(System.in
 );





int
 num = 0;





while
 (num != -1) {//If you enter -1 to terminate the game





num = in.nextInt();





if
 (num == 1) {




System.out
 .println("You cut the watermelon"
 );




} else
 if
 (num == 2) {




System.out
 .println("You cut the banana"
 );




} else
 if
 (num == 3) {




System.out
 .println("You cut the peach"
 );




} else
 if
 (num == 0) {




System.out
 .println("You cut the thunder game termination"
 );




}




}




}



}







Result:
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For Loop Statement


for
 (initialization variable; condition; update variable){

statement;

}
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1. Create
 ForStatement.java







	

public
 class
 ForStatement {



public
 static
 void
 main(String[] args) {





for
 (int
 i = 0; i < 10; i++) {




System.out
 .print(i + " , "
 );




}




}



}







Result:

0 , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 ,


One-Dimensional Array
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1. Create
 OneArray.java







	

public
 class
 OneArray {



public
 static
 void
 main(String[] args) {





int
 [] scores = { 90, 70, 50, 80, 60, 85 }; // Define a one-dimensional array





System.out
 .println(scores[0]);




System.out
 .println(scores[2]);




System.out
 .println(scores[4]);




}



}







Result:

90

50

60



2. Create O
 neArray2.java







	

public
 class
 OneArray2 {



public
 static
 void
 main(String[] args) {





// Define a one-dimensional array






int
 [] scores = { 90, 70, 50, 80, 60, 85 };





//print all the data of the scores






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




System.out
 .print(scores[i] + ","
 );




}




}



}







Result:

90,70,50,80,60,85,


Two-Dimensional Array
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1. Create
 BinaryArray.java







	

public
 class
 BinaryArray {



public
 static
 void
 main(String[] args) {





// Two-dimensional array definition and initialization






int
 [][] arrs = {




{ 10, 20, 30 },




{ 40, 50, 60 },




{ 70, 80, 90 } };




System.out
 .println(arrs[0][0]);




System.out
 .println(arrs[0][2]);




System.out
 .println(arrs[1][1]);




System.out
 .println(arrs[2][2]);




}



}







Result:

10

30

50

90



2. Create a
 TwoArray2.html
 print all elements of two-dimension array
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public
 class
 BinaryArray2 {



public
 static
 void
 main(String[] args) {





int
 [][] arrs = {




{ 10, 20, 30 },




{ 40, 50, 60 },




{ 70, 80, 90 } };





// i: row index, j: column index






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





for
 (int
 j = 0; j < arrs[i].length
 ; j++) {




System.out
 .print(arrs[i][j] + " "
 );




}




System.out
 .println(""
 );




}




}



}







Result:

10 20 30

40 50 60

70 80 90


Find Dog Game

1. Create buttons according to two-dimensional array maps
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1. Create file:
 FindDogGame.java







	

import
 java.awt.GridLayout;


import
 java.awt.event.*;


import
 javax.swing.*;


public
 class
 FindDogGame {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("Java GUI Application"
 );





int
 [][]  maps ={




{ 1, 1, 1, 1 },




{ 1, 1, 1, 1 },




{ 1, 2, 1, 1 },




{ 1, 1, 1, 1 }




};




frame.setLayout(new
 GridLayout(4,4));





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





for
 (int
 j = 0; j < maps[i].length
 ; j++) {




JButton button = new
 JButton();




button.setName(Integer.toString
 (maps[i][j]));




frame.add(button);




}




}




frame.setSize(200,200);




frame.setVisible(true
 );




}



}









2. Fill in the name of the array into the button, and add a button click event, if button name is
 1 becomes *
 , if button name is
 2 becomes Dog
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1:
     
 *


2:
     Dog


String.equals(String str):
 compares the two given strings based on the content of the string






	

import
 java.awt.GridLayout;


import
 java.awt.event.*;


import
 javax.swing.*;


public
 class
 FindDogGame {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("Java GUI Application"
 );





final
 int
 [][]  maps ={




{ 1, 1, 1, 1 },




{ 1, 1, 1, 1 },




{ 1, 2, 1, 1 },




{ 1, 1, 1, 1 }




};




frame.setLayout(new
 GridLayout(4,4));





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





for
 (int
 j = 0; j < maps[i].length
 ; j++) {





final
 JButton button = new
 JButton();




button.setName(Integer.toString
 (maps[i][j]));




frame.add(button);




button.addActionListener(new
 ActionListener(){





@Override






public
 void
 actionPerformed(ActionEvent e) {





if
 (button.getName().equals("1"
 )){




button.setText("*"
 );




}else
 if
 (button.getName().equals("2"
 )){




button.setText("Dog"
 );




}




}




});




}




}




frame.setSize(250,250);




frame.setVisible(true
 );




}



}








3. Print random numbers 0-
 9


Random:
 random class.


rn.nextInt(n):
 returns a random number between 0  and n-1.


Create file:
 RandomNumber.java







	

import
 java.util.Random;


public
 class
 RandomNumber {



public
 static
 void
 main(String[] args) {




Random rn = new
 Random();





for
 (int
 i = 0; i < 10; i++) {





int
 num = rn.nextInt(10);




System.out
 .println(num + ", "
 );




}




}



}







Result:

9, 3, 9, 0, 4, 1, 0, 3, 4, 5,



4. Randomly generate
 1- 2
 initialize two-dimensional array, Fill in the name of the array into the button, and add a button click event, if button name is
 1 becomes *
 , if button name is
 2 becomes Dog
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1:
     
 *


2:
     Dog






	

import
 java.awt.GridLayout;


import
 java.awt.event.*;


import
 java.util.Random;


import
 javax.swing.*;


public
 class
 FindDogGame {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("Java GUI Application"
 );





final
 int
 [][]  maps ={




{ 0, 0, 0, 0 },




{ 0, 0, 0, 0 },




{ 0, 0, 0, 0 },




{ 0, 0, 0, 0 }




};




Random rn =new
 Random();





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





for
 (int
 j = 0; j < maps[i].length
 ; j++) {




maps[i][j] = rn.nextInt(2)+1;




}




}




frame.setLayout(new
 GridLayout(4,4));





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





for
 (int
 j = 0; j < maps[i].length
 ; j++) {





final
 JButton button = new
 JButton();




button.setName(Integer.toString
 (maps[i][j]));




frame.add(button);




button.addActionListener(new
 ActionListener(){





@Override






public
 void
 actionPerformed(ActionEvent e) {





if
 (button.getName().equals("1"
 )){




button.setText("*"
 );




}else
 if
 (button.getName().equals("2"
 )){




button.setText("Dog"
 );




}




}




});




}




}




frame.setSize(250,250);




frame.setVisible(true
 );




}



}








Class

1. Define a Person class


2. There are two attributes in the Person: name, age


3. There is one method in the Person: say()
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1. Create file:
 TestClass.java







	

class
 Person {


String name
 ;





int
 age
 ;





public
 void
 say() {




System.out
 .println("My name is: "
 + name
 + ", this year: "
 + age
 + " years old"
 );




}



}


public
 class
 TestClass {



public
 static
 void
 main(String[] args) {





//new Person() create a object reference p





Person p = new
 Person();





// Use the p invoke attributes and methods





p.name
 = "Joseph"
 ;




p.age
 = 22;




p.say();




Person p2 = new
 Person();




p2.name
 = "David"
 ;




p2.age
 = 23;




p2.say();




}



}







Result:

My name is: Joseph, this year: 22 years old

My name is: David, this year: 23 years old


Methods Encapsulation
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1. Create file:
 TestEncapsulationMethod.java







	

class
 Person {



//Define private attribute






private
 String name
 ;





private
 int
 age
 ;





// Define a public method to set private attribute






public
 void
 setName(String name) {




System.out
 .println(this
 ); //this: a reference to the current object






this
 .name
 = name;




}





// Define a public method to get private attribute






public
 String getName() {





return
 this
 .name
 ;




}





public
 void
 setAge(int
 age) {





this
 .age
 = age;




}





public
 int
 getAge() {





return
 this
 .age
 ;




}





public
 void
 say() {




System.out
 .println("My name is: "
 + name
 + ", this year "
 + age
 + " years old"
 );




}



}


public
 class
 TestEncapsulationMethod {



public
 static
 void
 main(String[] args) {




Person p = new
 Person();




p.setName("Joseph"
 );




p.setAge(22);




p.say();




System.out
 .println(p);




System.out
 .println(p.getName() + " "
 + p.getAge());




}



}


/**




1. The variables defined in the class are called
 member variables.





2. The variables defined in the method are called
 local variables.



3.If you want to access private attribute, you should create a public method.



*/








Result:

com.test.Person@1d5550d

My name is: Joseph, this year 22 years old

com.test.Person@1d5550d

Joseph 22


Constructor Method


Constructor method:
 is the same method name as class, no return. When create a object, the constructor method is called automatically.
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1. Create file:
 TestConstructor.java







	

class
 Person {



private
 String name
 ;





private
 int
 age
 ;





// Define a constructor method without parameter






public
 Person() {




System.out
 .println("Person is instantiated"
 );




}





// Define the constructor with parameters






public
 Person(String name, int
 age) {





this
 .name
 = name;





this
 .age
 = age;




}





public
 void
 say() {




System.out
 .println("My name is :"
 + name
 + ", this year: "
 + age
 + " years old"
 );




}



}


public
 class
 TestConstructor {



public
 static
 void
 main(String[] args) {





// Create a person object p by the constructor without parameters





Person p = new
 Person();





// Create a person object p2 by the constructor with parameters





Person p2 = new
 Person("Joseph"
 , 22);




p2.say();





//Anonymous object






new
 Person("David"
 , 23).say();




}



}







Result:

Person is instantiated

My name is :Joseph, this year: 22 years old

My name is :David, this year: 23 years old


Method Overload


Method overload:
 In the same class, there is a method with the same name and different parameter numbers or parameter types.
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1. Create file:
 TestOverLoad.java







	

class
 Caculator {



public
 double
 add(double
 a, double
 b) {





return
 a + b;




}





public
 int
 add(int
 a, int
 b) {





return
 a + b;




}



}


public
 class
 TestOverLoad {



public
 static
 void
 main(String[] args) {




Caculator c = new
 Caculator();





int
 result = c.add(10, 20);




System.out
 .println(result);





// Call the overload method with different parameter types






double
 result2 = c.add(30.5, 40.2);




System.out
 .println(result2);




}



}







Result:

30

70.7


Inheritance

Topic:

Student inherit
 the Person

Step:


1.Class:
                  Student, Person


2. Relationship:
      Student extends
 Person


3. Attributes:
          Person attributes (name , age
 )


4. Methods: 
          Person actions (say
 )
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1. Create file:
 TestInheritence.java







	

class
 Person {



protected
 String name
 ;





protected
 int
 age
 ;





public
 Person() {




System.out
 .println("Parent Person() instantiation"
 );




}





public
 Person(String name, int
 age) {




System.out
 .println("Parent Person(String name, int age)  instantiated "
 );




}





public
 void
 say() {




System.out
 .println("Person can speaking"
 );




}



}


/**




Person is called parent class or super class






Student is called a subclass of Person





*/



class
 Student extends
 Person {



public
 Student() {





super
 ();




System.out
 .println("Subclass Student() Instantiation"
 );




}





public
 Student(String name, int
 age) {





super
 (name, age);




System.out
 .println("Subclass Student(String name, int age)  "
 + name + " instantiated"
 );




}



}


public
 class
 TestInheritence {



public
 static
 void
 main(String[] args) {




Student s = new
 Student();




s.name
 = "Sumi"
 ;




s.age
 = 22;




System.out
 .println("-----------------------------------------"
 );




Student s2 = new
 Student("Isacc"
 , 23);




s2.say();




}



}


/**




1. The subclass cannot access the private attribute,method of the parent class






2. The subclass can access the protected, public attribute,method of the parent class.





*/








Result:

Parent Person() instantiation

Subclass Student() Instantiation

Parent Person(String name, int age)  instantiated

Subclass Student(String name, int age)  Isacc instantiated

Person can speaking


Method Override

Override:

the subclass overwrites the method of the parent class, the instance of the subclass will call the method of subclass, not call the method of the parent class.
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1. Create file:
 TestOverride.java







	

class
 Person {



public
 void
 say() {




System.out
 .println("Person speaking"
 );




}



}


class
 ChineseStudent extends
 Person {



public
 void
 say() {




System.out
 .println("Speak Chinese"
 );




}



}


class
 AmericaStudent extends
 Person {



public
 void
 say() {




System.out
 .println("Speak English"
 );




}



}


public
 class
 TestOverride {



public
 static
 void
 main(String[] args) {




ChineseStudent s = new
 ChineseStudent();




s.say();




AmericaStudent as = new
 AmericaStudent();




as.say();




}



}







Result:

Speak Chinese

Speak English


Java Thread


Thread:
 is a single sequential flow of control within a program.

the CPU allocates to each thread for a period of time to execute.

Car and train running at the same time
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1. Create file:
 TestThread.java



Create 2 Thread class :
 CarThread extends
 Thread,  TrainThread extends
 Thread


Thread
 .
 start():
 start a thread, and then run() will be called automatically.






	

class
 CarThread extends
 Thread{



@Override






public
 void
 run() {





for
 (int
 i=0;i<5;i++){




System.out
 .println("Car Thread Run "
 +i);





try
 {




Thread.sleep
 (200);




} catch
 (InterruptedException e) {




e.printStackTrace();




}




}




}



}


class
 TrainThread extends
 Thread{



@Override






public
 void
 run() {





for
 (int
 i=0;i<5;i++){




System.out
 .println("Train Thread Run "
 +i);





try
 {




Thread.sleep
 (200);




} catch
 (InterruptedException e) {




e.printStackTrace();




}




}




}



}


public
 class
 TestThread {



public
 static
 void
 main(String[] args) {




CarThread carThread = new
 CarThread();




carThread.start();




TrainThread trainThread = new
 TrainThread();




trainThread.start();




}



}







Output Result:

Car Thread Run 0

Train Thread Run 0

Car Thread Run 1

Train Thread Run 1

Car Thread Run 2

Train Thread Run 2

Car Thread Run 3

Train Thread Run 3

Car Thread Run 4

Train Thread Run 4

From the results, two threads are alternately executed.


Canvas Progress Bar


Canvas:
 is used to draw graphics on screen, we can inherit from JPanel
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1. Create a
 ProgressBar.java



Canvas
 extends
 JPanel:
 Canvas inherit from JPanel


this.setLayout(null):
 must set layout null


this.setBackground(Color c):
 set the background color in a JPanel






	

import
 java.awt.*;


import
 javax.swing.*;


class
 Canvas extends
 JPanel{



public
 Canvas(){





this
 .setLayout(null
 );





this
 .setBackground(Color.WHITE
 );




}





protected
 void
 paintComponent(Graphics g){





super
 .paintComponent(g);




}



}


public
 class
 ProgressBar {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("GUI Canvas Application"
 );




Canvas canvas = new
 Canvas();




frame.add(canvas);




frame.setSize(300,200);




frame.setVisible(true
 );




}



}









2.
 
 Draw 
 a line
 on Canvas
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g.drawLine(x1, y1, x2, y2):
 takes four integers values that represent the start (x1, y1) and end (x2, y2) coordinate of the line.






	

import
 java.awt.*;


import
 javax.swing.*;


class
 Canvas extends
 JPanel{



public
 Canvas(){





this
 .setLayout(null
 );





this
 .setBackground(Color.WHITE
 );




}





protected
 void
 paintComponent(Graphics g){





super
 .paintComponent(g);




g.drawLine(50, 50, 200, 50);




}



}


public
 class
 ProgressBar {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("GUI Canvas Application"
 );




Canvas canvas = new
 Canvas();




frame.add(canvas);




frame.setSize(300,200);




frame.setVisible(true
 );




}



}









3.
 
 Draw 
 a Rectangle
 on Canvas
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g
 .
 drawRect(int x, int y, int width, int height):
 draw a rectangle on the canvas.






	

import
 java.awt.*;


import
 javax.swing.*;


class
 Canvas extends
 JPanel{



public
 Canvas(){





this
 .setLayout(null
 );





this
 .setBackground(Color.WHITE
 );




}





protected
 void
 paintComponent(Graphics g){





super
 .paintComponent(g);




g.drawRect(50, 50, 100, 50);




}



}


public
 class
 ProgressBar {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("GUI Canvas Application"
 );




Canvas canvas = new
 Canvas();




frame.add(canvas);




frame.setSize(300,200);




frame.setVisible(true
 );




}



}









4.
 
 Fill 
 a Rectangle
 on Canvas
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g
 .
 fillRect(int x, int y, int width, int height):
 fill a rectangle on the canvas.


g.setColor(Color c):
 the color (red
 : Color.RED, green
 : Color.GREEN, blue
 : Color.BLUE).






	

import
 java.awt.*;


import
 javax.swing.*;


class
 Canvas extends
 JPanel{



public
 Canvas(){





this
 .setLayout(null
 );





this
 .setBackground(Color.WHITE
 );




}





protected
 void
 paintComponent(Graphics g){





super
 .paintComponent(g);




g.setColor(Color.RED
 );




g.fillRect(50, 50, 100, 50);




g.setColor(Color.GREEN
 );




g.fillRect(160, 50, 100, 50);




g.setColor(Color.
 BLUE
 );




g.fillRect(270, 50, 100, 50);




}



}


public
 class
 ProgressBar {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("GUI Canvas Application"
 );




Canvas canvas = new
 Canvas();




frame.add(canvas);




frame.setSize(450,200);




frame.setVisible(true
 );




}



}









4.
 
 Draw
 Progress Bar
 Animation


4.1.
 Draw an empty rectangle first

4.2.
 fill a solid rectangle, open a Thread ProgressBarThread
 the width increasing by 10 every 200 milliseconds until width=150
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repaint():
 holds instructions to paint this component, the paintComponent(Graphics g)
 will be called automatically to repaint.






	

import
 java.awt.*;


import
 javax.swing.*;


class
 Canvas extends
 JPanel{



int
 width
 = 0;





public
 Canvas(){





this
 .setLayout(null
 );





this
 .setBackground(Color.WHITE
 );





new
 ProgressBarThread().start();




}





protected
 void
 paintComponent(Graphics g){





super
 .paintComponent(g);




g.drawRect(50, 50, 150, 50);




g.setColor(Color.RED
 );




g.fillRect(50, 50, width
 , 50);




}





class
 ProgressBarThread extends
 Thread{





@Override






public
 void
 run() {





while
 (width
 <150)




{





width
 = width
 + 10;





try
 {




Thread.sleep
 (200);




Canvas.this
 .repaint();




} catch
 (InterruptedException e) {




e.printStackTrace();




}




}




}




}



}


public
 class
 ProgressBar {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("GUI Canvas Application"
 );




Canvas canvas = new
 Canvas();




frame.add(canvas);




frame.setSize(450,200);




frame.setVisible(true
 );




}



}








Canvas Ball Bounce


1. Draw a circle on the canvas (x, y)=
 (80, 80)
 , width=
 100
 , height=
 100
 .
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1. Create a
 BallGame.java


fillOval(int x, int y, int width, int height):

Fills an oval bounded by the specified rectangle with the current color.






	

import
 java.awt.*;


import
 javax.swing.*;


class
 Canvas extends
 JPanel{



public
 Canvas(){





this
 .setLayout(null
 );





this
 .setBackground(Color.WHITE
 );




}





protected
 void
 paintComponent(Graphics g){





super
 .paintComponent(g);




g.setColor(Color.BLUE
 );




g.fillOval(80,80,100,100);




}



}


public
 class
 BallGame {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("GUI Canvas Application"
 );




Canvas canvas = new
 Canvas();




frame.add(canvas);




frame.setSize(300,300);




frame.setVisible(true
 );




}



}









2.
 
 Create a class
 Ball
 and then create method
 draw(Graphics g, int x, int y, int r, Color c)
 to draw 3 circle on the canvas .
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import
 java.awt.*;


import
 javax.swing.*;


class
 Ball{



public
 void
 draw(Graphics g, int
 x, int
 y, int
 r, Color c){




g.setColor(c);




g.fillOval(x,y,2*r,2*r);




}



}


class
 Canvas extends
 JPanel{



public
 Canvas(){





this
 .setLayout(null
 );





this
 .setBackground(Color.WHITE
 );




}





protected
 void
 paintComponent(Graphics g){





super
 .paintComponent(g);




Ball ball =new
 Ball();




ball.draw(g, 50, 50, 30, Color.RED
 );




ball.draw(g, 120, 50, 30, Color.GREEN
 );




ball.draw(g, 190, 50, 30, Color.BLUE
 );




}



}


public
 class
 BallGame {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("GUI Canvas Application"
 );




Canvas canvas = new
 Canvas();




frame.add(canvas);




frame.setSize(400,200);




frame.setVisible(true
 );




}



}









3.
 
 Create a class
 Ball
 and then pass x, y,
 r, color by constructor method
 and then create a method
 draw(Graphics g)
 to draw 1 circle on the canvas .
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g2.setRenderingHint(RenderingHints.KEY_ANTIALIASING, RenderingHints.VALUE_ANTIALIAS_ON):
 remove ANTIALIASING to draw a good ball






	

import
 java.awt.*;


import
 javax.swing.*;


class
 Ball{



private
 int
 x
 ;





private
 int
 y
 ;





private
 int
 r
 ;





private
 Color color
 ;





public
 Ball( int
 x, int
 y, int
 r, Color color){





this
 .x
 = x;





this
 .y
 = y;





this
 .r
 = r;





this
 .color
 = color;




}





public
 void
 draw(Graphics g){




Graphics2D g2=(Graphics2D)g;




g2.setRenderingHint(RenderingHints.KEY_ANTIALIASING
 , RenderingHints.VALUE_ANTIALIAS_ON
 );




g2.setColor(this
 .color
 );




g2.fillOval(this
 .x
 ,this
 .y
 ,2*this
 .r
 ,2*this
 .r
 );




}



}


class
 Canvas extends
 JPanel{



public
 Canvas(){





this
 .setLayout(null
 );





this
 .setBackground(Color.WHITE
 );




}





protected
 void
 paintComponent(Graphics g){





super
 .paintComponent(g);




Ball ball =new
 Ball(50,50,30,Color.BLUE
 );




ball.draw(g);




}



}


public
 class
 BallGame {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("GUI Canvas Application"
 );




Canvas canvas = new
 Canvas();




frame.add(canvas);




frame.setSize(200,300);




frame.setVisible(true
 );




}



}









4.
 
 Create a
 Ball
 and then open a
 CanvasThead
 let the ball move down .
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import
 java.awt.*;


import
 javax.swing.*;


class
 Ball{



private
 int
 x
 ;





private
 int
 y
 ;





private
 int
 r
 ;





private
 Color color
 ;





public
 Ball( int
 x, int
 y, int
 r, Color color){





this
 .x
 = x;





this
 .y
 = y;





this
 .r
 = r;





this
 .color
 = color;




}





public
 void
 draw(Graphics g){




Graphics2D g2=(Graphics2D)g;




g2.setRenderingHint(RenderingHints.KEY_ANTIALIASING
 , RenderingHints.VALUE_ANTIALIAS_ON
 );




g2.setColor(this
 .color
 );




g2.fillOval(this
 .x
 ,this
 .y
 ,2*this
 .r
 ,2*this
 .r
 );




}





public
 void
 move(int
 distance){





this
 .y
 = this
 .y
 + distance;




}



}


class
 Canvas extends
 JPanel{



protected
 Ball ball
 ;





private
 boolean
 isRun
 = true
 ;




CanvasThread CanvasThread
 ;





public
 Canvas(){





this
 .setLayout(null
 );





this
 .setBackground(Color.WHITE
 );





ball
 =new
 Ball(50,50,30,Color.BLUE
 );





CanvasThread
 =new
 CanvasThread();





CanvasThread
 .start();




}





protected
 void
 paintComponent(Graphics g){





super
 .paintComponent(g);




g.clearRect(0, 0, 200, 300);





ball
 .draw(g);




}





class
 CanvasThread extends
 Thread{





@Override






public
 void
 run() {





while
 (isRun
 ){





try
 {





ball
 .move(10);




Thread.sleep
 (200);




Canvas.this
 .repaint();




} catch
 (InterruptedException e) {




e.printStackTrace();




}




}




}




}



}


public
 class
 BallGame {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("GUI Canvas Application"
 );




Canvas canvas = new
 Canvas();




frame.add(canvas);




frame.setSize(200,300);




frame.setVisible(true
 );




}



}









5.
 
 
 Ball Bounce Upwards and Downwards
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import
 java.awt.*;


import
 javax.swing.*;


class
 Ball{



private
 int
 x
 ;





private
 int
 y
 ;





private
 int
 r
 ;





private
 Color color
 ;





public
 Ball( int
 x, int
 y, int
 r, Color color){





this
 .x
 = x;





this
 .y
 = y;





this
 .r
 = r;





this
 .color
 = color;




}





public
 void
 draw(Graphics g){




Graphics2D g2=(Graphics2D)g;




g2.setRenderingHint(RenderingHints.KEY_ANTIALIASING
 , RenderingHints.VALUE_ANTIALIAS_ON
 );




g2.setColor(this
 .color
 );




g2.fillOval(this
 .x
 ,this
 .y
 ,2*this
 .r
 ,2*this
 .r
 );




}





public
 void
 move(int
 distance){





this
 .y
 = this
 .y
 + distance;




}





public
 int
 getX() {





return
 this
 .x
 ;




}





public
 int
 getY() {





return
 this
 .y
 ;




}





public
 int
 getR() {





return
 this
 .r
 ;




}



}


class
 Canvas extends
 JPanel{



protected
 Ball ball
 ;





private
 boolean
 isRun
 = true
 ;





private
 int
 canvasWidth
 = 200;





private
 int
 canvasHeight
 = 300;




CanvasThread CanvasThread
 ;





public
 Canvas(){





this
 .setLayout(null
 );





this
 .setBackground(Color.WHITE
 );





ball
 =new
 Ball(50,50,30,Color.BLUE
 );





CanvasThread
 =new
 CanvasThread();





CanvasThread
 .start();




}





protected
 void
 paintComponent(Graphics g){





canvasWidth
 =this
 .getWidth();





canvasHeight
 =this
 .getHeight();





super
 .paintComponent(g);




g.clearRect(0, 0, canvasWidth
 , canvasHeight
 );





ball
 .draw(g);




}





class
 CanvasThread extends
 Thread{





@Override






public
 void
 run() {




String direction = "down"
 ;





while
 (isRun
 ){





try
 {





if
 (ball
 .getY() + 2*ball
 .getR()<= canvasHeight
 && direction.equals("down"
 )){





ball
 .move(10);




}else
 {




direction = "up"
 ;




}





if
 (ball
 .getY() >=0 && direction.equals("up"
 )){





ball
 .move(-10);




}else
 {




direction = "down"
 ;




}




Canvas.this
 .repaint();




Thread.
 sleep
 (200);




} catch
 (InterruptedException e) {




e.printStackTrace();




}




}




}




}



}


public
 class
 BallGame {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("GUI Canvas Application"
 );




Canvas canvas = new
 Canvas();




frame.add(canvas,BorderLayout.CENTER
 );




frame.setSize(200,300);




frame.setVisible(true
 );




}



}








Create Class


Java is an object oriented programming language.
 Almost everything in Java is an object, with its properties and methods. Class
 is like an object constructor  for creating objects.


In the game,
 planes, bullets, bombs, and enemy planes
 are  called class
 Sprite
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1. Create file:
 TestSprite.java







	

// defining a Sprite class



class
 Sprite {



// Define the
 propertie
 of the class





String name
 = ""
 ;




String color
 = ""
 ;





// defining method that must contain the self






public
 void
 draw() {




String text = this
 .color
 + " "
 + this
 .name
 + "  is drawn on canvas"
 ;




System.out
 .println(text);




}



}


public
 class
 TestSprite {



public
 static
 void
 main(String[] args) {





// Instantiate the object the name is sprite





Sprite sprite = new
 Sprite();





// Use sprite access properties and methods





sprite.name
 = "Airplane"
 ;




sprite.color
 = "Blue"
 ;




sprite.draw();




sprite.name
 = "Airplane"
 ;




sprite.color
 = "Red"
 ;




sprite.draw();




sprite.name
 = "Bullet"
 ;




sprite.color
 = "Blue"
 ;




sprite.draw();




sprite.name
 = "Bullet"
 ;




sprite.color
 = "Red"
 ;




sprite.draw();




}



}







Result:

Blue Airplane  is drawn on canvas

Red Airplane  is drawn on canvas

Blue Bullet  is drawn on canvas

Red Bullet  is drawn on canvas


Construction Method


Constructor method :
 when create object will be called automatically


1. Create file:
 TestConstructor.java







	

class
 Sprite {



private
 String name
 = ""
 ;





private
 String color
 = ""
 ;





public
 Sprite(String name, String color){





this
 .name
 = name;





this
 .color
 = color;




}





public
 void
 draw() {




String text = this
 .color
 + " "
 + this
 .name
 + "  is drawn on canvas"
 ;




System.out
 .println(text);




}



}


public
 class
 TestConstructor{



public
 static
 void
 main(String[] args) {





// Instantiate the object constructor will be called automatically





Sprite blueSprite = new
 Sprite("Airplane"
 ,"Blue"
 );




blueSprite.draw();




Sprite redSprite = new
 Sprite("Bullet"
 ,"Blue"
 );




redSprite.draw();




}



}







Result:

Blue Airplane  is drawn on canvas

Blue Bullet  is drawn on canvas


Inheritance


All Class
 EnemyPlane, BluePane, RedPlane, Bullet
 inherit from
 Sprite



1. Sprite
 is called Parent Class



2. EnemyPlane, BluePane, RedPlane, Bullet
 are called Child Class



3. Child Class
 can call the properties and method from Parent Class
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1. Create file:
 TestInheritance.java







	

class
 Sprite {



private
 String name
 = ""
 ;





private
 String color
 = ""
 ;





public
 Sprite(String name, String color){





this
 .name
 = name;





this
 .color
 = color;




}





public
 void
 draw() {




String text = this
 .color
 + " "
 + this
 .name
 + "  is drawn on canvas"
 ;




System.out
 .println(text);




}



}


class
 BluePlane extends
 Sprite{



public
 BluePlane(String name, String color) {





super
 (name, color);




}



}


class
 RedPlane extends
 Sprite{



public
 RedPlane(String name, String color) {





super
 (name, color);




}



}


class
 Bullet extends
 Sprite{



public
 Bullet(String name, String color) {





super
 (name, color);




}



}


public
 class
 TestInheritance{



public
 static
 void
 main(String[] args) {




BluePlane bluePlane = new
 BluePlane("Airplane"
 ,"Blue"
 );




bluePlane.draw();




RedPlane redPlane = new
 RedPlane("Airplane"
 ,"Red"
 );




redPlane.draw();




Bullet redBullet= new
 Bullet("Bullet"
 ,"Red"
 );




redBullet.draw();




}



}







Result:

Blue Airplane  is drawn on canvas

Red Airplane  is drawn on canvas

Red Bullet  is drawn on canvas


Override

Override:

the child class overrides
 the method of the parent class,

the instance of the child class will call the overrided
 method

Sprite can fire bullet, but BluePlane can fire blue bullet and RedPlane can fire red bullet.
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1. Create file:
 TestOverride.java







	

class
 Sprite{



public
 void
 shoot(){




System.out
 .println("fire bullet"
 );




}



}


// BluePlane Inherit Sprite



class
 BluePlane extends
 Sprite{



public
 void
   shoot(){




System.out
 .println("BluePlane fire blue bullet"
 );




}



}


// RedPlane Inherit Sprite



class
 RedPlane extends
 Sprite{



public
 void
   shoot(){




System.out
 .println("RedPlane fire red bullet"
 );




}



}


public
 class
 TestOverride{



public
 static
 void
 main(String[] args) {




BluePlane bluePlane = new
 BluePlane();




bluePlane.shoot();




RedPlane redPlane = new
 RedPlane();




redPlane.shoot();




}



}







Result:

BluePlane fire blue bullet

RedPlane fire red bullet


Airplane Game


1
 .
 Draw a image on canvas.


1.1 put the 2 plane image to directory

        images/blue_plane.png.


        images/red_plane.png


        [image: ]
 [image: ]


    1.2 draw images/blue_plane.png,
 images/red_plane.png
 on canvas.
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All images in
 KidsLearningJavascriptImages.zip
 please find download from this link:



http://en.verejava.com/download.jsp?id=1



1. Create a
 AirplaneGame.java



new File(imagePath):
 create a file object by image path.


ImageIO.read(file):
 read a image file save to BufferedImage


g.drawImage(image, x, y, null):
 draw a image to canvas






	

import
 java.awt.image.BufferedImage;


import
 java.awt.*;


import
 java.io.*;


import
 javax.imageio.ImageIO;


import
 javax.swing.*;


class
 Canvas extends
 JPanel {



public
 Canvas() {





this
 .setLayout(null
 );





this
 .setBackground(Color.WHITE
 );




}





protected
 void
 paintComponent(Graphics g) {





super
 .paintComponent(g);




BufferedImage blueImage=loadImage("images/blue_plane.png"
 );




g.drawImage(blueImage, 50, 200, null
 );




BufferedImage redImage=loadImage("images/red_plane.png"
 );




g.drawImage(redImage, 150, 200, null
 );




}





public
 BufferedImage loadImage(String imagePath) {




File file = new
 File(imagePath);




BufferedImage bufferedImage = null
 ;





try
 {




bufferedImage = ImageIO.read
 (file);




} catch
 (IOException e) {




e.printStackTrace();




}





return
 bufferedImage;




}



}


public
 class
 AirplaneGame {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("GUI Canvas Application"
 );




Canvas canvas = new
 Canvas();




frame.add(canvas, BorderLayout.CENTER
 );




frame.setSize(300, 300);




frame.setVisible(true
 );




}



}









3
 .
 
 
 Create
 Airplane class
 and then create
 draw method
 to create image on canvas.
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import
 java.awt.*;


import
 java.awt.image.BufferedImage;


import
 java.io.*;


import
 javax.imageio.ImageIO;


import
 javax.swing.*;


class
 Airplane{



protected
 int
 x
 ;





protected
 int
 y
 ;





protected
 BufferedImage image
 ;





public
 Airplane(int
 x, int
 y, BufferedImage image){





this
 .x
 = x;





this
 .y
 = y;





this
 .image
 = image;




}





public
 void
 draw(Graphics g){




g.drawImage(image
 , this
 .x
 , this
 .y
 , null
 );




}



}


class
 Canvas extends
 JPanel {



public
 Canvas() {





this
 .setLayout(null
 );





this
 .setBackground(Color.WHITE
 );




}





protected
 void
 paintComponent(Graphics g) {





super
 .paintComponent(g);




BufferedImage blueImage=loadImage("images/blue_plane.png"
 );




Airplane bluePlane = new
 Airplane(50, 200, blueImage);




bluePlane.draw(g);




BufferedImage redImage=loadImage("images/red_plane.png"
 );




Airplane redPlane = new
 Airplane(150, 200, redImage);




redPlane.draw(g);




}





public
 BufferedImage loadImage(String imagePath) {




File file = new
 File(imagePath);




BufferedImage bufferedImage = null
 ;





try
 {




bufferedImage = ImageIO.read
 (file);




} catch
 (IOException e) {




e.printStackTrace();




}





return
 bufferedImage;




}



}


public
 class
 AirplaneGame {



public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("GUI Canvas Application"
 );




Canvas canvas = new
 Canvas();




frame.add(canvas, BorderLayout.CENTER
 );




frame.setSize(300, 300);




frame.setVisible(true
 );




}



}









4
 .
 
 
 Keypress Event.


    4.1 Add key listener event addKeyListener
 in Canvas, If click up, down, left, right key
 the method keyPressed(KeyEvent e)
 will be invoked.


static Canvas canvas:
   If the keyPressed event takes effect, it needs to be set to static


canvas.requestFocus():
   If the keyPressed event takes effect, the focus needs to be obtained
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import
 java.awt.*;


import
 java.awt.event.*;


import
 java.io.*;


import
 javax.imageio.ImageIO;


import
 javax.swing.*;


class
 Canvas extends
 JPanel {



public
 Canvas() {





this
 .setLayout(null
 );





this
 .setBackground(Color.WHITE
 );





this
 .
 requestFocus();





this
 .addKeyListener(new
 KeyAdapter() {





public
 void
 keyPressed(KeyEvent e) {





int
 keyCode = e.getKeyCode();





if
 (keyCode == KeyEvent.VK_UP
 ){




System.out
 .println("up"
 );




}else
 if
 (keyCode == KeyEvent.VK_DOWN
 ){




System.out
 .println("down"
 );




}else
 if
 (keyCode == KeyEvent.VK_RIGHT
 ){




System.out
 .println("right"
 );




}else
 if
 (keyCode ==  KeyEvent.VK_LEFT
 ){




System.out
 .println("left"
 );




}




}




});




}





protected
 void
 paintComponent(Graphics g) {





super
 .paintComponent(g);




}



}


public
 class
 AirplaneGame {



private
 static
 Canvas canvas
 ;





public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("GUI Canvas Application"
 );





canvas
 = new
 Canvas();




frame.add(canvas
 , BorderLayout.CENTER
 );




frame.setSize(300, 300);




frame.setVisible(true
 );





canvas
 .requestFocus();




}



}









4
 .
 
 
 Click
 Up , Down , Left , Right Key
 to move airplane on canvas.
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import
 java.awt.BorderLayout;


import
 java.awt.Color;


import
 java.awt.Graphics;


import
 java.awt.event.KeyAdapter;


import
 java.awt.event.KeyEvent;


import
 java.awt.image.BufferedImage;


import
 java.io.File;


import
 java.io.IOException;


import
 javax.imageio.ImageIO;


import
 javax.swing.JFrame;


import
 javax.swing.JPanel;


class
 Airplane{



protected
 int
 x
 ;





protected
 int
 y
 ;





protected
 BufferedImage image
 ;





public
 Airplane(int
 x, int
 y, BufferedImage image){





this
 .x
 = x;





this
 .y
 = y;





this
 .image
 = image;




}





public
 void
 draw(Graphics g){




g.drawImage(image
 , this
 .x
 , this
 .y
 , null
 );




}





public
 void
 move(int
 distanceX, int
 distanceY){





this
 .x
 = this
 .x
 + distanceX;





this
 .y
 = this
 .y
 + distanceY;




}



}


class
 Canvas extends
 JPanel {



private
 BufferedImage blueImage
 ;





private
 Airplane bluePlane
 ;





public
 Canvas() {





this
 .setLayout(null
 );





this
 .setBackground(Color.WHITE
 );





this
 .requestFocus();





blueImage
 =loadImage("images/blue_plane.png"
 );





bluePlane
 = new
 Airplane(100, 200, blueImage
 );





this
 .addKeyListener(new
 KeyAdapter() {





public
 void
 keyPressed(KeyEvent e) {





int
 keyCode = e.getKeyCode();





if
 (keyCode == KeyEvent.VK_UP
 ){





bluePlane
 .move(0, -10);




}else
 if
 (keyCode == KeyEvent.VK_DOWN
 ){





bluePlane
 .move(0, 10);




}else
 if
 (keyCode == KeyEvent.VK_RIGHT
 ){





bluePlane
 .move(10, 0);




}else
 if
 (keyCode ==  KeyEvent.VK_LEFT
 ){





bluePlane
 .move(-10, 0);




}




Canvas.this
 .repaint();




}




});




}





protected
 void
 paintComponent(Graphics g) {





super
 .paintComponent(g);





bluePlane
 .draw(g);




}





public
 BufferedImage loadImage(String imagePath) {




File file = new
 File(imagePath);




BufferedImage bufferedImage = null
 ;





try
 {




bufferedImage = ImageIO.read
 (file);




} catch
 (IOException e) {




e.printStackTrace();




}





return
 bufferedImage;




}



}


public
 class
 AirplaneGame {



private
 static
 Canvas canvas
 ;





public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("GUI Canvas Application"
 );





canvas
 = new
 Canvas();




frame.add(canvas
 , BorderLayout.CENTER
 );




frame.setSize(300, 300);




frame.setVisible(true
 );





canvas
 .requestFocus();




}



}









5
 .
 
 
 The Airplane fire a blue bullet.


    5.1 The bullets fired from the top center of the plane
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 5.2 Start a
 CanvasThread
 to keep the bullet moving up,  when the bullet move out of the canvas, the bullet need be destroyed set visible = false, the bullet can be reissued.
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5.3 Airplane and bullet inherit from Sprite from reuse.
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6
 .
 
 
 The enemyplane keep moving down.


    6.1 The enemy plane randomly starts from top of canvas and moves down
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 6.2 Keep the enemyplane moving down,  when the enemyplane move out of the canvas, the enemyplane need be destroyed set visible = False, the enemyplane can be reissued.
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 6.3 Airplane, bullet and enemyplane inherit from Sprite from reuse.



[image: ]






7
 .
 
 The bullet collided with the enemy plane and exploded.
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7.1 bullet collided with the enemy plane


The absolute value of the difference between the center coordinates of the two pictures is less than the sum of half of their width and height, we think they have an intersection and they are collided
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import
 java.awt.*;


import
 java.awt.event.*;


import
 java.awt.image.BufferedImage;


import
 java.io.*;


import
 java.util.Random;


import
 javax.imageio.ImageIO;


import
 javax.swing.*;


class
 Sprite{



protected
 int
 x
 ;





protected
 int
 y
 ;





protected
 BufferedImage image
 ;





protected
 boolean
 visible
 ;





protected
 int
 width
 ;





protected
 int
 height
 ;





public
 Sprite(int
 x, int
 y, BufferedImage image){





this
 .x
 = x;





this
 .y
 = y;





this
 .image
 = image;





this
 .width
 = this
 .image
 .getWidth();





this
 .height
 = this
 .image
 .getHeight();




}





public
 void
 draw(Graphics g){




g.drawImage(image
 , this
 .x
 , this
 .y
 , null
 );




}





public
 boolean
 collideWith(Sprite sprite){





int
 centerX = this
 .x
 + this
 .getWidth()/2;





int
 centerY = this
 .y
 + this
 .getHeight()/2;





int
 spriteCenterX = sprite.getX() + sprite.getWidth()/2;





int
 spriteCenterY = sprite.getY() + sprite.getHeight()/2;





if
 (Math.abs
 (centerX - spriteCenterX) < (this
 .width
 /2 + sprite.getWidth()/2)




&&




Math.abs
 (centerY - spriteCenterY) <  (this
 .height
 /2 + sprite.getHeight()/2))





return
 true
 ;





else






return
 false
 ;




}





public
 void
 move(int
 distanceX, int
 distanceY){





this
 .x
 = this
 .x
 + distanceX;





this
 .y
 = this
 .y
 + distanceY;




}





public
 int
 getX() {





return
 x
 ;




}





public
 void
 setX(int
 x) {





this
 .x
 = x;




}





public
 int
 getY() {





return
 y
 ;




}





public
 void
 setY(int
 y) {





this
 .y
 = y;




}





public
 boolean
 isVisible() {





return
 visible
 ;




}





public
 void
 setVisible(boolean
 visible) {





this
 .visible
 = visible;




}





public
 int
 getWidth() {





return
 width
 ;




}





public
 int
 getHeight() {





return
 height
 ;




}



}


class
 BluePlane extends
 Sprite{



public
 BluePlane(int
 x, int
 y, BufferedImage image) {





super
 (x, y, image);




}



}


class
 Bullet extends
 Sprite{



public
 Bullet(int
 x, int
 y, BufferedImage image) {





super
 (x, y, image);




}





public
 void
 move(int
 distanceX, int
 distanceY){





this
 .x
 = this
 .x
 + distanceX;





this
 .y
 = this
 .y
 + distanceY;





if
 (this
 .y
 + this
 .height
 <=0){





this
 .setVisible(false
 );




}




}



}


class
 EnemyPlane extends
 Sprite{



public
 EnemyPlane(int
 x, int
 y, BufferedImage image) {





super
 (x, y, image);




}



}


class
 Canvas extends
 JPanel {



private
 boolean
 isRun
 = true
 ;





private
 BufferedImage blueImage
 ;





private
 BluePlane bluePlane
 ;





private
 BufferedImage bulletImage
 ;





private
 Bullet bullet
 ;





private
 BufferedImage enemyPlaneImage
 ;





private
 EnemyPlane enemyPlane
 ;





private
 CanvasThread canvasThread
 ;





private
 int
 canvasWidth
 = 300;





private
 int
 canvasHeight
 = 300;





private
 Random rn
 = new
 Random();





public
 Canvas() {





this
 .setLayout(null
 );





this
 .setBackground(Color.WHITE
 );





this
 .requestFocus();





blueImage
 =loadImage("images/blue_plane.png"
 );





bluePlane
 = new
 BluePlane(100, 200, blueImage
 );





bulletImage
 =loadImage("images/blue_bullet.png"
 );





bullet
 = new
 Bullet(-100, -100, bulletImage
 );





bullet
 .setVisible(false
 );





enemyPlaneImage
 =loadImage("images/enemy.png"
 );





enemyPlane
 = new
 EnemyPlane(-100, -100, enemyPlaneImage
 );





enemyPlane
 .setVisible(false
 );





canvasThread
 = new
 CanvasThread();





canvasThread
 .start();





this
 .addKeyListener(new
 KeyAdapter() {





public
 void
 keyPressed(KeyEvent e) {





int
 keyCode = e.getKeyCode();





if
 (keyCode == KeyEvent.VK_UP
 ){





bluePlane
 .move(0, -10);




}else
 if
 (keyCode == KeyEvent.VK_DOWN
 ){





bluePlane
 .move(0, 10);




}else
 if
 (keyCode == KeyEvent.VK_RIGHT
 ){





bluePlane
 .move(10, 0);




}else
 if
 (keyCode ==  KeyEvent.VK_LEFT
 ){





bluePlane
 .move(-10, 0);




}else
 if
 (keyCode ==  KeyEvent.VK_ENTER
 ){





if
 (!bullet
 .isVisible()){





int
 x = bluePlane
 .getX()+bluePlane
 .getWidth()/2-bullet
 .getWidth()/2;





int
 y = bluePlane
 .getY() - bullet
 .getHeight();





bullet
 .setX(x);





bullet
 .setY(y);





bullet
 .setVisible(true
 );




}




}




}




});




}





protected
 void
 paintComponent(Graphics g) {





this
 .canvasWidth
 = this
 .getWidth();





this
 .canvasHeight
 =this
 .getHeight();





super
 .paintComponent(g);





bluePlane
 .draw(g);





bullet
 .draw(g);





enemyPlane
 .draw(g);




}





public
 BufferedImage loadImage(String imagePath) {




File file = new
 File(imagePath);




BufferedImage bufferedImage = null
 ;





try
 {




bufferedImage = ImageIO.read
 (file);




} catch
 (IOException e) {




e.printStackTrace();




}





return
 bufferedImage;




}





public
 void
 bulletMove(){





if
 (bullet
 .isVisible()){





bullet
 .move(0, -10);




}




}





public
 void
 enemyPlaneMove(){





if
 (enemyPlane
 .getY() >= canvasHeight
 ){





enemyPlane
 .setVisible(false
 );




}





if
 (!enemyPlane
 .isVisible()){





int
 x = rn
 .nextInt(canvasWidth
 - enemyPlane
 .getWidth());





int
 y = -enemyPlane
 .getHeight();





enemyPlane
 .setX(x);





enemyPlane
 .setY(y);





enemyPlane
 .setVisible(true
 );




}





if
 (enemyPlane
 .isVisible()){





enemyPlane
 .move(0,3);




}




}





public
 void
 collide(){





if
 (bullet
 .isVisible() && enemyPlane
 .isVisible()){





if
 (bullet
 .collideWith(enemyPlane
 )){





bullet
 .setX(-100);





bullet
 .setY(-100);





bullet
 .setVisible(false
 );





enemyPlane
 .setVisible(false
 );




}




}




}





class
 CanvasThread extends
 Thread{





@Override






public
 void
 run() {





while
 (isRun
 ){





try
 {




bulletMove();




enemyPlaneMove();




collide();




Thread.sleep
 (200);




Canvas.this
 .repaint();




} catch
 (InterruptedException e) {




e.printStackTrace();




}




}




}




}



}


public
 class
 AirplaneGame {



private
 static
 Canvas canvas
 ;





public
 static
 void
 main(String[] args) {




JFrame frame = new
 JFrame("GUI Canvas Application"
 );





canvas
 = new
 Canvas();




frame.add(canvas
 , BorderLayout.CENTER
 );




frame.setSize(300, 300);




frame.setVisible(true
 );





canvas
 .requestFocus();




}



}









Thanks for learning, if you want to learn web coding, please study our book



http://en.verejava.com


[image: ]



VereMVC:
 Java Web MVC Framewor
 k


http://en.verejava.com/?section_id=1697715673191
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