Control Structures: Part 1

Java provides two types of selection structures:
- if/else selection structure


- switch selection structure

Java provides three types of repetition structures:
 - while repetition structure


- do/while repetition structure


- for repetition structure

The syntax of the decision structures is the same in Java and C++.

Example 1(Counter – controlled repetition) . A class of 5 students took a test. Input the grades for the students. Determine the class average.
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 // Class average program with counter-controlled repetition.
 
// Java extension packages
import javax.swing.JOptionPane;
 
public class Average1 {
 
// main method begins execution of Java application
public static void main( String args[] ) 
{
int total, // sum of grades input by user
gradeCounter, // number of grades entered
gradeValue, // grade value
average; // average of all grades
String grade; // grade typed by user
 
// Initialization Phase
total = 0; // clear total
gradeCounter = 1; // prepare to loop

// Processing Phase
while ( gradeCounter <= 5 ) { // loop 5 times

// prompt for input and read grade from user
grade = JOptionPane.showInputDialog(
"Enter integer grade: " );

// convert grade from a String to an integer
gradeValue = Integer.parseInt( grade );
 
// add gradeValue to total
total = total + gradeValue; 

// add 1 to gradeCounter
gradeCounter = gradeCounter + 1;
 
} // end while structure
 
// Termination Phase
average = total / 5; // perform integer division
 
// display average of exam grades
JOptionPane.showMessageDialog( null, 
 "Class average is " + average, "Class Average",
 JOptionPane.INFORMATION_MESSAGE );
 
 System.exit( 0 ); // terminate the program
 
 } // end method main
 
 } // end class Average1


Example 2. (Sentinel – controlled repetition). Develop a class-averaging program that processes an arbitrary number of grades each time the program executes.
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 // Class average program with sentinel-controlled repetition.
 
// Java core packages
import java.text.DecimalFormat;
 
// Java extension packages
import javax.swing.JOptionPane;
 
public class Average2 {
 
// main method begins execution of Java application
public static void main( String args[] )
{
int gradeCounter, // number of grades entered
gradeValue, // grade value
total; // sum of grades
double average; // average of all grades
String input; // grade typed by user

// Initialization phase
total = 0; // clear total
gradeCounter = 0; // prepare to loop
 
// Processing phase
// prompt for input and read grade from user
input = JOptionPane.showInputDialog(
"Enter Integer Grade, -1 to Quit:" );
 
// convert grade from a String to an integer
gradeValue = Integer.parseInt( input );
 
while ( gradeValue != -1 ) {
 
// add gradeValue to total
total = total + gradeValue;
 
 // add 1 to gradeCounter
gradeCounter = gradeCounter + 1;
 
// prompt for input and read grade from user
input = JOptionPane.showInputDialog(
"Enter Integer Grade, -1 to Quit:" );
 
// convert grade from a String to an integer
gradeValue = Integer.parseInt( input );
}
 
// Termination phase
DecimalFormat twoDigits = new DecimalFormat( "0.00" );
 
if ( gradeCounter != 0 ) {

average = (double) total / gradeCounter; 


// display average of exam grades

JOptionPane.showMessageDialog( null,

"Class average is " + twoDigits.format( average ),

"Class Average", JOptionPane.INFORMATION_MESSAGE );
}
else

JOptionPane.showMessageDialog( null,

"No grades were entered", "Class Average",

JOptionPane.INFORMATION_MESSAGE );
 
System.exit( 0 ); // terminate application
 
} // end method main
 
 } // end class Average2


Example 3. You are given a list of 10 students. Next to each name is written a 1 if the student passed the exam and a 2 if the student failed. Your program should analyze the results as follows:

1. Input each test result (i.e, a 1 or a 2). Display the message “Enter result” each time the program requests another test result

2. Count the number of test results of each type

3. Display a summary of test results indicating the number of students who passed and the number of students who failed

4. If more than 8 students passed the exam, print the message “Raise tuition”
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// Analysis of examination results.
 
// Java extension packages
import javax.swing.JOptionPane;

public class Analysis {

// main method begins execution of Java application
 public static void main( String args[] ) 
{
// initializing variables in declarations
int passes = 0, // number of passes
failures = 0, // number of failures
student = 1, // student counter
result; // one exam result
 String input, // user-entered value
output; // output string
 
// process 10 students; counter-controlled loop
 while ( student <= 10 ) {
 
 // obtain result from user
input = JOptionPane.showInputDialog(
"Enter result (1=pass,2=fail)" );
 
// convert result to int
 result = Integer.parseInt( input );
 
// process result
if ( result == 1 )
passes = passes + 1;
else
failures = failures + 1;
 
student = student + 1;
}
 
// termination phase
output = "Passed: " + passes +
"\nFailed: " + failures;
 
if ( passes > 8 )
output = output + "\nRaise Tuition";

JOptionPane.showMessageDialog( null, output,
"Analysis of Examination Results",
JOptionPane.INFORMATION_MESSAGE );
 
System.exit( 0 ); // terminate application
 
} // end method main


} // end class Analysis



Example 4.

a) Write a program that reads a nonnegative integer from an input dialog and computes and prints its factorial

b) Write an application that estimates the value of the mathematical constant e by using the formula:
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c) Write an application that computes the value of ex by using the formula:
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Java Applet Window



import javax.swing.JOptionPane;

import java.text.DecimalFormat;

public class Factorial{


public static void main(String[] args){



String Input;



int factorial=1, num, x;



double e=1, ex=1, temp, temp_x;



JOptionPane.showMessageDialog(null, "Welcome to the Factoral Program!\n");



Input=JOptionPane.showInputDialog("Please enter a number so that the program \ncan find the factoral of that number.");



num=Integer.parseInt(Input);



Input=JOptionPane.showInputDialog(null, "Please enter the exponent value for e.\n");



x=Integer.parseInt(Input);



for(int c=2; c<=num; c++){




factorial*=c;



}



for(int c=1; c<=12; c++){




temp=1;




for(int t=2; t<=c; t++){





temp=temp*t;




}




e=e+(1/temp);



}



for(int c=1; c<=12; c++){




temp=1;




temp_x=Math.pow(x, c);




for(int t=2; t<=c; t++){





temp=temp*t;




}




ex=ex+(temp_x/temp);



}



JOptionPane.showMessageDialog(null, "The value of "+ num +"! is "+ factorial +



".\nThe estimated value of 'e' up to 12 is "+ e +



".\nThe estimated value of 'e^"+ x +"' up to 12 is "+ ex +".");



System.exit(0);


}

}


Drawing Lines, Rectangles, Ovals



g.drawLine(5, 30, 350,30);



g.drawRect(5, 40, 90, 55); 



g.drawOval(195, 100, 90, 55); 

Example 5 (Using switch statement).

// Drawing lines, rectangles or ovals based on user input.
 
// Java core packages
import java.awt.Graphics;
 
// Java extension packages
import javax.swing.*;
 
public class SwitchTest extends JApplet {
int choice; // user's choice of which shape to draw
 
// initialize applet by obtaining user's choice
public void init()
{
String input; // user's input
 
// obtain user's choice
input = JOptionPane.showInputDialog( 
"Enter 1 to draw lines\n" +
"Enter 2 to draw rectangles\n" +
 "Enter 3 to draw ovals\n" );
 
// convert user's input to an int
choice = Integer.parseInt( input );
}
 
// draw shapes on applet's background
public void paint( Graphics g )
 {
 // call inherited version of method paint
super.paint( g );
 
// loop 10 times, counting from 0 through 9
for ( int i = 0; i < 10; i++ ) { 
 
// determine shape to draw based on user's choice
switch ( choice ) {
 
case 1:
g.drawLine( 10, 10, 250, 10 + i * 10 );
break; // done processing case

case 2:
g.drawRect( 10 + i * 10, 10 + i * 10,
50 + i * 10, 50 + i * 10 );
break; // done processing case
 
case 3:
g.drawOval( 10 + i * 10, 10 + i * 10,
 50 + i * 10, 50 + i * 10 );
 break; // done processing case
 
 default:
 g.drawString( "Invalid value entered",
 10, 20 + i * 15 );
 
 } // end switch structure
 
 } // end for structure
 
} // end paint method

} // end class SwitchTest
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Example 6.

Write a program that outputs the truth tables for logical operators:
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import javax.swing.*;

public class Truth_Tables{


public static void main(String[] args){



JOptionPane.showMessageDialog(null, "Welcome to the Logical Operator Program!\n");



JTextArea outputArea = new JTextArea(17, 20);



JScrollPane scroller = new JScrollPane( outputArea );

 

String output;

// create truth table for && operator
output = "Logical AND (&&)" +
"\nfalse && false: " + ( false && false ) +




.



.



.



outputArea.setText( output );



JOptionPane.showMessageDialog( null, scroller, "Truth Tables", JOptionPane.INFORMATION_MESSAGE );

// Java extension packages
import javax.swing.*;

public class LogicalOperators {

// main method begins execution of Java application
public static void main( String args[] )
{
// create JTextArea to display results
JTextArea outputArea = new JTextArea( 17, 20 );

// attach JTextArea to a JScrollPane so user can 
// scroll through results 
JScrollPane scroller = new JScrollPane( outputArea );
 
String output;
 
// create truth table for && operator
output = "Logical AND (&&)" +
"\nfalse && false: " + ( false && false ) +
"\nfalse && true: " + ( false && true ) +
"\ntrue && false: " + ( true && false ) +
"\ntrue && true: " + ( true && true );
 
// create truth table for || operator
output += "\n\nLogical OR (||)" +
"\nfalse || false: " + ( false || false ) +
"\nfalse || true: " + ( false || true ) +
"\ntrue || false: " + ( true || false ) +
 "\ntrue || true: " + ( true || true );
 
// create truth table for & operator
 output += "\n\nBoolean logical AND (&)" +
"\nfalse & false: " + ( false & false ) +
 "\nfalse & true: " + ( false & true ) +
 "\ntrue & false: " + ( true & false ) +
 "\ntrue & true: " + ( true & true );
 
 // create truth table for | operator
 output += "\n\nBoolean logical inclusive OR (|)" +
 "\nfalse | false: " + ( false | false ) +
 "\nfalse | true: " + ( false | true ) +
 "\ntrue | false: " + ( true | false ) +
 "\ntrue | true: " + ( true | true );
 
 // create truth table for ^ operator
 output += "\n\nBoolean logical exclusive OR (^)" +
 "\nfalse ^ false: " + ( false ^ false ) +
 "\nfalse ^ true: " + ( false ^ true ) +
 "\ntrue ^ false: " + ( true ^ false ) +
 "\ntrue ^ true: " + ( true ^ true );
 
 // create truth table for ! operator
 output += "\n\nLogical NOT (!)" +
 "\n!false: " + ( !false ) + 
 "\n!true: " + ( !true );
 
 outputArea.setText( output ); // place results in JTextArea
 
 JOptionPane.showMessageDialog( null, scroller,
 "Truth Tables", JOptionPane.INFORMATION_MESSAGE );
 
 System.exit( 0 ); // terminate application
 
 } // end method main
 
 } // end class LogicalOperators
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