Examples from Chapter 6 and 7
//program that uses many methods.....

import javax.swing.*;

public class Methods {

     //declare all the methods that will be used in this program

     //method to display menu and get choice from user


public static int menu()


{


   String display = "1. Display greeting\n" +



           "2. Calculate Factorial\n" +



           "3. Determine if prime\n" +



           "4. Calculate compounded value\n" +



           "5. Exit\n" +



           "Enter selection: ";


String input = JOptionPane.showInputDialog(display);


return Integer.parseInt(input);


} //end of method to display menu


//method to display greeting


public static void displayGreeting()


{



JOptionPane.showMessageDialog(null,




"Hello! Hope you are having a good time!!");


}


//method to Calculate factorial - note that this method 


//calls a method getFactorial()


public static void calculateFactorial()


{



int n = Integer.parseInt(JOptionPane.showInputDialog(




"Enter number "));



int result = getFactorial(n); //getFactorial uses n to





         //compute the factorial and





         //returns the computed value



JOptionPane.showMessageDialog(null,




"The factorial of " + n + " is " + result);


}


//define getFactorial


public static int getFactorial(int number)


{



int result = 1;



while ( number > 1 )



{




result *= number;




number--;



}



return result;


}


//determine if a given number is a prime - this uses a method called


//isPrime


public static void prime()


{



int n = Integer.parseInt(JOptionPane.showInputDialog(




"Enter a number"));



boolean flag = isPrime(n);



if ( flag == true )



   JOptionPane.showMessageDialog(null, 




n + " is a prime number");



else




JOptionPane.showMessageDialog(null,





n + " is NOT a prime");


}


//define isPrime - it returns a boolean


public static boolean isPrime(int number)


{



boolean primeFlag = true;



for(int i = 2; i <= Math.sqrt(number); i++)



{




if ( number % i == 0) //not a prime




{





primeFlag = false;





break; //get out of the loop




}



}



return primeFlag;


}


//calculate compounded value


public static void compoundedValue()


{



double principal, rateOfInterest;



int years;



principal = Double.parseDouble(JOptionPane.showInputDialog(





"Enter principal"));



rateOfInterest = Double.parseDouble(JOptionPane.showInputDialog(





"Enter rate of interest"));



years = Integer.parseInt(JOptionPane.showInputDialog(





"Enter years"));



double result = 



    getCompoundedValue(principal, rateOfInterest, years);



JOptionPane.showMessageDialog(null,



  "Compounded Amount is " + result);


}


public static double getCompoundedValue(double p, double r, int y)


{



return p * Math.pow(1 + r / 100, y);


}


public static void main(String[] args)


{



int choice = menu();



while ( choice != 5 )



{




switch(choice)




{




   case 1: displayGreeting();





break;




    case 2: calculateFactorial();





break;




   case 3: prime();





break;




   case 4: compoundedValue();





break;




default: JOptionPane.showMessageDialog(null,





"Invalid choice - use 1 thru 5");




}




choice = menu();



}



System.exit(0);


} //end of main

}//end of class

import javax.swing.*;

import java.awt.*;

import java.awt.event.*;

public class Ex616Applet extends JApplet

implements ActionListener {

JLabel number1, number2;

JTextField field1, field2;

JTextArea area;

public void init()

{


number1 = new JLabel("First number:");


field1 = new JTextField(10);


number2 = new JLabel("Second number:");


field2 = new JTextField(10);


area = new JTextArea(5,25);


//add action listener to the second field


field2.addActionListener(this);


//add components to content pane


Container content = getContentPane();


content.setLayout(new FlowLayout());


content.add(number1);


content.add(field1);


content.add(number2);


content.add(field2);


content.add(area);

}

public void actionPerformed(ActionEvent e)

{


int x = Integer.parseInt(field1.getText().trim());


int y = Integer.parseInt(field2.getText().trim());


if ( multiple(x,y))


   area.setText("" + y + " is a multiple of " + x);


else


   area.setText("" + y + " is NOT a multiple of " + x);

}

public boolean multiple(int a, int b)

{


return ( b % a == 0 );

}

}

import javax.swing.*;

import java.awt.*;

import java.awt.event.*;

public class AnotherApplet extends JApplet implements 

ActionListener {

//declare the components and variables to be used

JLabel lblNumber; //prompt for the number to be entered

JTextField txtNumber; //field that holds the value of the number entered

JButton factorial, prime, clear;

String result; //hold the result to be displayed by drawString

//define the init method

public void init()

{

lblNumber = new JLabel("Number:");

txtNumber = new JTextField(15); //am not sure if this works

factorial = new JButton("Factorial");

prime = new JButton("Prime");

clear = new JButton("Clear");

//add action listeners to the buttons

factorial.addActionListener(this);

prime.addActionListener(this);

clear.addActionListener(this);

//add an action listener to the text field so that

//the user can invoke a default behavior by pressing enter

//after keying in a number

txtNumber.addActionListener(this);

result = ""; //initialize the string

//now add components to the container of the applet

Container content = this.getContentPane();

content.setLayout(new FlowLayout());

content.add(lblNumber);

content.add(txtNumber);

content.add(factorial);

content.add(prime);

content.add(clear);

//set focus to the textfield

//txtNumber.requestFocus();

}

//implement the actionPerformed method

public void actionPerformed(ActionEvent e)

{

Object o = e.getSource(); //tell me which button was clicked on

int number = 0;

if ( ! txtNumber.getText().trim().equals("")) //if the string contains something

number = Integer.parseInt(txtNumber.getText().trim());

if ( o == factorial || o == txtNumber ) //was it the factorial button?

{


result = "Factorial of " + number + " is " + factorial(number);

}

else if ( o == prime ) //is it a prime number?

{


if ( isPrime(number))


   result = "" + number + " is a prime";


else


   result = "" + number + " is NOT a prime";

}

else //it has to be the clear button - right?

{


txtNumber.setText("");


result = "";


txtNumber.requestFocus(); //set the focus on the text field

}

//now call paint to display the result

repaint(); //this may cause a flicker

}

public int factorial(int n)

{

return ( n == 0 || n == 1) ? 1: n * factorial(n - 1);

}

public boolean isPrime(int n)

{

boolean flag = true;

for(int i = 2; i <= Math.sqrt(n); i++)

{


if ( n % 2 == 0)


{



flag = false;



break;


}

}

return flag;

}

public void paint(Graphics g)

{


super.paint(g);


g.drawString(result, 100, 300);

}

}
import javax.swing.*;

import java.awt.*;

import java.awt.event.*;

public class MyApplet extends JApplet implements ActionListener

{


JLabel lblName;


JTextField txtName;


JButton display;


public void init()


{



lblName = new JLabel("Name:");



txtName = new JTextField("                     ");



display = new JButton("Display");



display.addActionListener(this);



Container content = getContentPane();



content.setLayout(new FlowLayout());



content.add(lblName);



content.add(txtName);



content.add(display);


}


public void actionPerformed(ActionEvent e)


{



showStatus("We are in the event handler method");



JOptionPane.showMessageDialog(null,



"Welcome to the world of GUIs, " + txtName.getText());


}

}

//Here is a quiz..get the response from the user and check the answer

//using a switch statement

import javax.swing.*;

public class Quiz {


public static void main(String[] args)


{


    String input, prompt;


    int response;


    char userInput;


    prompt = "What is the largest mammal?\n" +



             "1. Elephant\n" +



             "2. Hippo\n" +



             "3. Polar Bear\n" +



             "4. Blue whale\n" +



             "Enter selection: ";


    do


    {



input = JOptionPane.showInputDialog(prompt);



response = Integer.parseInt(input);



switch (response)



{



     case 1: 



     case 2:



     case 3: 




input = JOptionPane.showInputDialog(



            "Wrong answer! Do you want to try again? [y/n]");




break;



    case 4: JOptionPane.showMessageDialog(null,




"You got it!");




break;



    default: input = JOptionPane.showInputDialog(



            "Invalid choice! Do you want to try again? [y/n]");



}


       userInput = input.charAt(0);



       } while ( userInput == 'y' );


System.exit(0);


}

}

//example using arrays

//include methods for sorting arrays

import javax.swing.*;

public class Students {


//methods to be entered


//method to sort by name - alphabetical order


public static void sortByName(String[] names, double[] scores, char[] grades)


{



//sort the array of names in alphabetical order



for(int i = 0; i < names.length - 1; i++)



   for(int j = i + 1; j < names.length; j++)



   {




if ( names[i].compareTo(names[j]) > 0 )




{




      String tempName;




      double tempScore;




      char tempGrade;




      tempName = names[i];




      names[i] = names[j];




      names[j] = tempName;




       tempScore = scores[i];




       scores[i] = scores[j];




       scores[j] = tempScore;




       tempGrade = grades[i];




       grades[i] = grades[j];




       grades[j] = tempGrade;




}



     }


} //end of sortByName


//sort by score in descending order - highest to lowest


public static void sortByScore(String[] names, double[] scores, char[] grades)


{



for(int i = 0; i < scores.length - 1; i++)



   for(int j = i + 1; j < scores.length; j++)



   {




if ( scores[i] < scores[j] )




{




      String tempName;




      double tempScore;




      char tempGrade;




      tempName = names[i];




      names[i] = names[j];




      names[j] = tempName;




       tempScore = scores[i];




       scores[i] = scores[j];




       scores[j] = tempScore;




       tempGrade = grades[i];




       grades[i] = grades[j];




       grades[j] = tempGrade;




}



     }


} //end of sortByScore


//method that will help us locate a student


//method returns the correct index if the student is found


//otherwise -1 is returned


public static int getStudentIndex(String[] names, String key)


{



int index = -1;



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



    if ( names[i].equals(key))



    {




index = i;




break;



     }



return index;


}


//binary search for index that contains the key


public static int binarySearch(String[] names, String key)


{



int low = 0;



int high = names.length - 1;



while ( low <= high )



{




int mid = ( low + high ) / 2;




if ( names[mid].equals(key))




      return mid;




else if ( key.compareTo(names[mid]) > 0 )




      low = mid + 1;




else





high = mid - 1;



}



return -1;


}


//recursive binary search - pass four parameters, namesly,


//the array of strings, the key that you are searching for,


//the low end of the search index and the high end of


//the search index


public static int recursiveBinarySearch(String[] names, String key,





          int low, int high)


{



int mid = ( low + high ) / 2;



if ( low > high ) //terminating condition



     return -1;



else



{




if ( names[mid].equals(key))




      return mid;




else if ( key.compareTo(names[mid]) > 0 )




      return recursiveBinarySearch(names, key, mid + 1, high);




else




      return recursiveBinarySearch(names, key, low, mid - 1);



}


}


public static char getLetterGrade(double s)


{



if ( s >= 90.0 )



   return 'A';



else if ( s >= 80.0 )



   return 'B';



else if ( s >= 70.0 )



  return 'C';



else if ( s >= 60.0)




return 'D';



else




return 'F';


}


public static void main(String[] args)


{



int n;



n = Integer.parseInt(JOptionPane.showInputDialog(




"How many students do you have?"));



String[] names = new String[n]; //stores the names of students



double[] score = new double[n]; //stores the score on an exam



char[] grade = new char[n]; //stores the letter grade for each student



//read in the values for each student



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



{



    //read in the name



    names[i] = JOptionPane.showInputDialog(




     "Enter name of student" + (i + 1) + ":");



    score[i] = Double.parseDouble(JOptionPane.showInputDialog(




      "Enter score for " + names[i] + ":" ));



    grade[i] = getLetterGrade(score[i]);



}



JTextArea results = new JTextArea(10, 40);



results.append("Name\t\tScore\tGrade\n");



//store output in results



//display in reverse order



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



    results.append(names[i] + "\t\t" + score[i] + "\t" + 





grade[i] + "\n");



//let us append output sorted by name



results.append("\n\n\t\tOUTPUT SORTED BY NAME\n\n");



results.append("Name\t\tScore\tGrade\n");



sortByName(names, score, grade); 



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



    results.append(names[i] + "\t\t" + score[i] + "\t" + 





grade[i] + "\n");



//also sort by score in descending order



results.append("\n\n\t\tOUTPUT SORTED BY SCORE\n\n");



results.append("Name\t\tScore\tGrade\n");



sortByScore(names, score, grade); 



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



    results.append(names[i] + "\t\t" + score[i] + "\t" + 





grade[i] + "\n");



//display the results



//add scrollpane



JScrollPane pane = new JScrollPane(results);



JOptionPane.showMessageDialog(null, pane);



//code to check for a student record



//check if our search works



String studentName = JOptionPane.showInputDialog(




"Enter name of student to be displayed");



int index = recursiveBinarySearch(names, studentName, 0,






names.length - 1);



if ( index < 0 ) //which means the student was NOT found



   JOptionPane.showMessageDialog(null, studentName +




" is not a valid student in our system");



else



    {




results.setText(names[index] + "\t\t" +





       score[index] + "\t" + grade[index] + 





   
"\n");




JOptionPane.showMessageDialog(null, results);



   }



System.exit(0);


}

}
 

//program that uses binary search

import javax.swing.*;

public class BinarySearch {


//method to search for a key using


//binary search


public static int binarySearch(int[] numbers, int key)


{



int low = 0;



int high = numbers.length - 1;



while ( low <= high )



{


                     int mid = (low + high) / 2;



    if ( key == numbers[mid] )




return mid;



    else if ( key > numbers[mid])




low = mid + 1;



    else




high = mid - 1;



}



return -1; //if not found


}


public static void sort(int[] x)


{



for(int i = 0; i < x.length - 1; i++)



    for(int j = i + 1; j < x.length; j++)




if ( x[i] > x[j] )




{





int temp = x[i];





x[i] = x[j];





x[j] = temp;




}


}


public static void main(String[] args)


{



int[] a = { 12, 36, 27, 9, 7, 13, 16};



sort(a);



int key = Integer.parseInt(JOptionPane.showInputDialog





("Enter number"));



int index = binarySearch(a, key);



if ( index < 0 )



JOptionPane.showMessageDialog(null, key + " was not found");



else



   JOptionPane.showMessageDialog(null,




"The index of " + key + " is " + index);



System.exit(0);


}

}

import javax.swing.*;

import java.awt.*;

import java.awt.event.*;

public class Dice extends JApplet implements ActionListener

{


JButton roll;


JTextArea text;


int[] frequencies;


String result = "";


public void init()


{


     roll = new JButton("Roll");


     text = new JTextArea(15,40);


     frequencies = new int[6];


     roll.addActionListener(this);


     Container content = getContentPane();


     content.setLayout(new FlowLayout());


     displayString();


     content.add(roll);


     content.add(text);


}


public void displayString()


{


      result = "Number\tFreq.\tHistogram\n";


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


      {



result += (i + 1) + "\t" + frequencies[i] + "\t";



//add asterisks corresponding to count



for(int j = 0; j < frequencies[i]; j++)



     result += "*";



result += "\n";


      }


      text.setText(result);


}


public void actionPerformed(ActionEvent a)


{


    //get a random number between 1 and 6


     int number = 1 + (int) (Math.random() * 6);


     frequencies[number - 1]++; //increment count


     displayString();


}

}

