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Summary of Java Statements 

Console Input 

Scanner input = new Scanner(System.in); 

int intValue = input.nextInt(); 

long longValue = input.nextLong(); 

double doubleValue = input.nextDouble(); 

float floatValue = input.nextFloat(); 

String string = input.next(); 

Console Output 

System.out.println(anyValue); 

GUI Input Dialog  

String string = JOptionPane.showInputDialog( 

"Enter input"); 

int intValue = Integer.parseInt(string); 

double doubleValue = 

Double.parseDouble(string); 

Message Dialog 

JOptionPane.showMessageDialog(null , 

"Enter input"); 

 

Primitive Data Types 

byte 8 bits (from -128 to 127) 

short 16 bits (From -32768 to 32767) 

int 32 bits (From -2157483648 to 2147483647) 

long 64 bits (From -9223372036854775808 to  9223372036854775808) 

float 32 bits  (From -3.40292347e+38 to 3.40292347e+38) 

double 64 bits (From 1.7976931348623157e+308 to   

1.7976931348623157e+308) 

char 16 bits  (Unicode) 

boolean 1 bit (true/false) 

Arithmeti c Operators 

+ addition 

- subtraction 

* multiplication 

/ division 

% remainder 

++var preincrement 

--var predecrement 

var++ postincrement 

var-- postdecrement 

Assignment Operators 

= assignment 

+= addition assignment 

-= subtraction 

assignment 

*= multiplication 

assignment 

/= division assignment 

%= remainder 

assignment 

Relational Operators 

< less than 
<= less than or equal to 

> greater than 

>= greater than or equal to 
== equal to 

!= not equal 

Logical Operators 

&& short circuit AND 
|| short circuit OR 

! NOT 

^ exclusive OR 

if (condition1) {statements;} 

else if (condition2) {statements;} 
else if (condition3) {statements;} 

ééé 

else {statements;} 
 

switch Statements 

switch (intExpression) { 

case value1: 

statements; 

break; 

... 

case valuen: 
statements; 

break; 

default: 
statements; 

}  

While and do-while loop Statements 

 

while (condition) { 

statements; 

}  

 

 
do {  

statements; 

} while (condition); 

For loop statements 

 

for (init; condition;adjustment)  

{  

statements; 

}  

 

Frequently Used Static Constants/Methods 

 

Math.PI 
Math.exp() 

Math.random() 

Math.pow(a, b) 
System.currentTimeMillis() 

System.out.println(anyValue) 

JOptionPane.showMessageDialog(null , 
message) 

JOptionPane.showInputDialog( 

prompt-message) 
Integer.parseInt(string) 

Double.parseDouble(string) 

Arrays.sort(type[] list) 

Arrays.binarySearch(type[] list, type key) 

Array/Length/Initializer  

 

int [] list = new int[10]; 
list.length; 

int [] list = {1, 2, 3, 4}; 

 

Multidimensional Array/Length/Initializer  

int [][] list = new int [10][10]; 

list.length; 
list[0].length; 

int [][] list = {{1, 2 }, {3, 4}};  

 

 



 

1. INTRODUCTION TO JAVA LANGUAGE  

1.1 PREAPARATION TO ESTABLISH JAVA PROGRAMMING ENVIRONMENT IN YOUR 

COMPUTER 

In order to start computer programming with java language you should have java development kid 

(JDK) in your computer. JDK package is available from sun computer company and you can get it 

from internet adres http://www.oracle.com/technetwork/java/index.html 

 

Select Java SE, then select JDK8 Update 11 or most recent JDK package available to load, push 

Download button 

 

Select Licence agreement and then Select your platform (Windows, Linux etc.) . A note for 64 bit 

users. Java has huge library and 32 bit version has better completed libraries specially for the ones 

that would like to connect to external devices, so I am using 32 bit version of JDK 

http://www.oracle.com/technetwork/java/index.html


 

 

 

After saving the program we can start it  by double click 

 

Specify the directory you would like to install java Develpment Kit (JDK), I do recommend a simple 

directory to easy Access , such as d:\java, Then install it 



 

 

Select the folder you would like to put JDK set. I do recommend d:\java as a simple option. Then 

program will ask the folder for jre (Java Runtime environment) we can select jre folder under the 

java folder we already selected (d:\java\jre) 

 

 

 

 

 

 



 

Now java is installed. The next is to add java directories to path statement. When the computer could 

not able to find a command it will check the directories given in path statement and if it finds it there it 

wil l use it. In order to to do this, from control panel select the system folder 

 
 

 

Select environmental variables and find path 

 



 

select Path statement and add bin and lib directories path in out case d:\java\bin and d:\java\lib. 

 

Next, I recommend you to use an editor to edit and compile java programs. There are several freeware 

good editors are available to use togetger wiyh java. Let us look at some of these editors.  Everyone 

java Editor(http://sourceforge.net/projects/eje/) is a simple java editºr.  Java-editor 

(http://javaeditor.org/index.php/Download) is another simple java editºr created to use directly with java.  

 

Netbeans  is an advanced java editºr (http://netbeans.org/downloads/index.html)  

http://sourceforge.net/projects/eje/
http://javaeditor.org/index.php/Download
http://netbeans.org/downloads/index.html


 

Another simple nice freware java editºr is JCreator. This editºr is also designed to be used only with java 

language. It can be downloaded from the adress : http://jcreator.en.softonic.com/ 

 

A recent editor that easy to use with java is BlueJThis editºr can be downloaded from  http://www.bluej.org/ 

adress 

 

 

 I do recommend a simpler  editor called crimson editor for starting programmers. This is also a free 

program, you can obtain a copy from internet adress http://www.crimsoneditor.com/ .This is a 

multilanguage editor, which java compiling can be established as well as other programming 

languages. 

http://jcreator.en.softonic.com/
http://www.bluej.org/
http://www.crimsoneditor.com/


 

The latest version of Crimson editor when ē looked at was Version 3.72 the file it loads named as : 

cedt-241-setup.exe. By double click you can load it up to your computer. 

In order to compile and run java programs in crimson editor select Tools, preferences, User tools. 

Cedit programēnda java dosyanēzē ­alēĸtērmak istiyorsanēz: Tools, preferences, User Tools 

d¿ĵmelerine basarak javac ve java komutlarēnē editºre aĸaĵēdaki pencerelerde gºr¿ld¿ĵ¿ gibi 

girebiliriz. (burada java d:\java dosya sistemine y¿klenmiĸtir.) 

 

 

 



  

then enter java compile statement javac 

Select javac statement under bin directory, select FileName as argument and Select File Directory as Initial 

directory. Select F1 as hot key, select Capture output button.  In order to enter java runtime enterpretation 

statement java enter java as Menu Text, As command enter javaw or java command under java compilers bin 

directory. Select FileTitle as Argument, select FileDir as initial directory, and select F2 as hot key. After doing 

this you can able to work with java programs, compile it by pressing F1 and run them by pressing F2. One note 

for MS Vista users, In order to protect you from nasty programs vista does not allow you to make changes in 

your editor settings, iIf you want this settings remains in its place,  go to control panel and select user accounts,  

then open and closed the user account button 



 

and turn off the user acount security control button. 

 

In addition , I do use important public access java packages such as visad (3 D graphic package) . If you like to 

use it, obtain a copy of visad.jar from the adress http://www.java2s.com/Code/Java/Advanced-

Graphics/GraphLibraryVisad.htm, the load up java 3D package and as well from the adress 

http://java3d.java.net/binary-builds.html, and load java3D and copy visad.jar into ../jre/lib/ext directory.  

Excell spread sheet read and write package xls.jar from the adress http://jexcelapi.sourceforge.net/ and again 

copy jxl.jar into the ../jre/lib/ext directory 

If you like to use SQLite database with java you can get necassary connection file sqlitejdbc-v056.jar  from 

http://www.zentus.com/sqlitejdbc/ and again load it into the ../jre/lib/ext directory 

1.2 INTRODUCTION TO JAVA PROGRAMING LANGUAGE  

Now we can start to write our first program. You can use your crimson editor or any other environment to write 

your program. We will assume that crimson editor is used. Our first example is a welcome message. It is 

traditional in programming language teaching to give a welcome message as the first application 

Program 1.2.1 BPIH1E1.java programē 

public class BPIH1E1 

{  

http://www.java2s.com/Code/Java/Advanced-Graphics/GraphLibraryVisad.htm
http://www.java2s.com/Code/Java/Advanced-Graphics/GraphLibraryVisad.htm
http://java3d.java.net/binary-builds.html
http://jexcelapi.sourceforge.net/
http://files.zentus.com/sqlitejdbc/sqlitejdbc-v056.jar
http://www.zentus.com/sqlitejdbc/


     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

        System.out.println( "Welcome to Java Programming!" ); 

     } // end method main 

 

} // end class BPIH1E1 

 

Let us assume that we write our program in any editor and save it. All Java programs has an external envelope 

called class. The name of the class should be same as the name of the program file. The class name fort his first 

example is given as BPIH1E1, therefore we will save the file as BPIH1E1.java 

 

In this stage, we will save it in the same directory as we are working. In order to compile the program, javac 

statement is used. It can be carry out in console environment (dos for window system). After compilation, 

program create a class file, in this example a file called BPIH1E1.class.  This file contains a machine language-

like code that is easily convertible to machine language code for the operation systems and processor of actual 

computer program is running. This conversion process is done through an interpreter specific to the computer 

system program is running. In order to operate the interpretor (convertion the class bycode to the machine 

language code java command is used. To run the above program in console environment will require then rhe 

following commands; 

>javac  BPIH1E1.java 

>java  BPIH1E1 

 

In figure 1.2.1 compiling and running of BPIH1E1.java program by using javac and java commands are shown 

 

Figure  1.2.1  compiling and running of BPIH1E1.java program in Windows console (DOS) environment 

 
If we would like to do the same by using crimpson editor, all we have to do is to use pre-programmed F1 and F2 

buttons . When F1 button pushed (javac compiler command) 

Figure  1.2.2  compiling  of BPIH1E1.java program in Windows console (DOS) environment by using 

preprogrammed F1 button in Crimson Editor 



 

Program compiles and BPIH1E1.class is created. When F2 button pushed, BPIH1E1.class file interpreted the 

machine language and program runs in the computer. Because of this dual system java codes can run free of the 

operating systems or computer, the samer code (java class code) will run in any computer. 

Figure  1.2.3 interpreting (running)  of BPIH1E1.class bycode in Windows console (DOS) environment by 

using preprogrammed F2 button in Crimson Editor 

 

Now let us look at the details of our first program, The first line 

public class BPIH1E1 is given us basic class name, term public specify that the code of the program will be 

public (will not be hidden). Classes started with big open paranthesis,  {, and ends with big close paranthesis, }. 

This is also valid for other java statements as well. Big paranthesis are the same as paragraph start and finish 

signs. 

The line  // main method begins execution of Java application is a command statement, computer does not do 

anything related to this line, it is for us to understand the program code. 

The line  public static void main( String args[] ) start a subprogram part called a method. The name of our 

method is main, the  word void tells us that this method is not given us any output from this program part.        

System.out.println( "Welcome to Java Programming!" ); 



 print to console(DOS) screen Welcome to Java Programming! The sign ñ indicates that it is a writing (String) 

type of constant. The sign ; indicates the end end of the programming command  System.out.println is another 

method defined in java library java.io. With closed big paranthesis main method closed, and class is closed with 

another big paranthesis. 

 

Second example program , BPIH1E2.java, will do the same as the first program, but in this one two output 

commands are used. 

 

System.out.print("Welcome to "); 

System.out.println("Java Programming!" );  

 

The difference between System.out.print and System.out.prinln is that the second one includes a carriage return, 

while the first one stops in the same line, therefore the output of this program is exactly same as the previous 

one. 

 

Program 1.2.2 BPIH1E2.java programē 

import javax.swing.*; 

public class BPIH1E2 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

     System.out.print("Welcome to "); 

     System.out.println("Java Programming!" ); 

     } // end method main 

 

} // end class BPIH1E2 

 

In the third code, in order to take an output, the command 

   JOptionPane.showMessageDialog(null,"Welcome to Java Programming!" ); 

Is used. This program uses library method JOptionPane.showMessageDialog. This method is defined in java 

library javax.swing. The first line of  the program indicates that we are connected to the codes in this library * 

indicates that all codes under this library is called. The output of this methos  is given as a graphic output instead 

of console text output. 

 

Program 1.2.3 BPIH1E3.java programē 

import javax.swing.*;// program uses class JOptionPane in swing library 

public class BPIH1E3 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

     JOptionPane.showMessageDialog(null,"Welcome to Java Programming!" ); 

     } // end method main 

 

} // end class BPIH1E3 

 

Figure  1.2.4 interpreting (running)  of BPIH1E3.class bycode in graphic environment  



 

A similar program to BPIH1E1.java is also given as BPIH1E4.java. In this program, instead of   

System.out.println( "Welcome to Java Programming!" ); 

System.out.printf( "%s\n%s\n","Welcome to", "Java Programming!" ); is used. The result is exactly the 

same. This output structure is taken exactly from C programming language. Java is very similar to c and C++ as 

command structure. In the latest version of java also some of the same method names are alsēo introduced. Some 

control terms are used in this statement. Some of the very common control statements in java as follows 

\n  ctrl -return (next line)   

\t  ctrl -tab (next tab space)  

  \r    enter key   

\\  write \ sign 

 \ò  write  ñ sign 

There are also some printf format structures in printf statement %s means write a String (array of characters) 

constant or variable. 

 

Program 1.2.4 BPIH1E4.java programē 

public class BPIH1E4 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

     System.out.printf( "%s\n%s\n","Welcome to", "Java Programming!" ); 

 

     } // end method main 

} // end class BPIH1E4 

 

The program output  is  

 

The carriage return (/n) in the middle of the formatting part of printf force the output to the next line 



1.3 INTEGER AND REAL VARIABLES AND ARITHMETIC CALCULATIONS  

Our next program BPIH1E5.java reads two integer numbers from console screen, and then adds this numbers, 

and output the result to the console screen. In order to read data from console environment, class 

java.util.Scanner is used. A channel to the console opens by using method Scanner. The name of the input 

channel (Scanner type variable) input. Scanner is basically another class structure (program) defined in java. 

Actual reading is done throgh a method  input.nextInt(); of class Scanner (located in the library 

java.util.Scanner)  

Program 1.3.1 BPIH1E5.java programē 

import java.util.Scanner; // program uses class Scanner 

 

public class BPIH1E5 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

         // create Scanner to obtain input from command window 

        Scanner input = new Scanner( System.in );             

        int number1; // first number to add    

        int number2; // second number to add   

        int sum; // sum of number1 and number2 

        System.out.print( "Enter first int: " ); // prompt 

        number1 = input.nextInt(); // read first number from user 

        System.out.print( "Enter second integer: " ); // prompt 

        number2 = input.nextInt(); // read second number from user 

        sum = number1 + number2; // add numbers 

        System.out.printf( "Sum is %d\n", sum ); // display sum 

     } // end method main 

 

} // end class BPIH1E5 

 

Integer variables can be called as byte(8 bit), short(16 bit), int(32 bit) and long(64 bit) according to space they 

occupy in computer memory.  Bits are binary structures that only contains 0 or 1. When bits coming together as 

byte groups of different sizes they represents integer numbers. For example maximum number can be written to 

8 bit byte type of integer variable is 11111111 which represents 256. Usually one of the bits used as +/- sign in a 

number therefore byte carries numbers between -128 to 127 (total 256 including 0) . ēn order to define an integer 

variable, first variable type defined and a variable name follows. An actual value can be assigned by using an = 

(equal)  sign. 

int number1;   

number1=32;  

or this two statement can be given only as one statement. 

int number1=32;  

In our program integer value is read from the console as 

 int number1; 

number1 = input.nextInt();  



Numbers represents with bits in computer memory. In table 1.3.1 different type of integer variables and 

their number representation  limits are given.  

Figure 1.3.1 The bit sizes and 10 based limits of the integer type variables. 

Integer type Byte size Number represantation limits 

Byte 8 bit From -128 to 127  

Short 16 bit From -32768 to 32767  

int 32 bit From -2157483648 to 2147483647  

long 64 bit From -9223372036854775808 to  9223372036854775808  

In Table 1.3.2 representation of number 15 in byte type integer variable in computer bit structure.  

Table 1.3.2 writing 15 in a 8 bit integer variable (byte)  

+/- 2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

+ 64 32 16 8 4 2 1 

0 0 0 0 1 1 1 1 

The following arithmetic proseses are defined in java for integer variables:   

+ addition            - substraction          *   multiplication      /  division  and  %  module (remaining number) in 

integer division.  For example an addition process can be defined as  

        sum = number1 + number2; 

To get output of the example program in console environment by using Crimson editor, first we should send 

inputs through pushing send Input buton 

 

Figure 1.3.2 request the console inputs in Crimson editor. 

 
Then you can enter the number through the opening boxes 

Figure 1.3.3 sending the console inputs in Crimson editor. 

 

Then you can enter the second number the same way and result will apear in the capture output window as 



Figure 1.3.4 Crimson editor output of BPIH1E5.java 

 

If we would like to do the same thing directly in dos windos we can enter the numbers directly 

Figure 1.3.5 Console(DOS) output of BPIH1E5.java 

 

Instead of  integer arithmetic, if real number arithmetic is required, float(32 bit) or double(64 bit) real variables 

can be used. In order to write in computer memory of binary bit structure a real number, sum digits are assumed 

to carry negative powers of  2. For example to write 22.625e-17 into computer memory, following bit/byte 

structure can be assumed. 

Table 1.3.3 writing 22.625x10
-17 

 in a 16 bit real variable  

+/- 2
4 

2
3 

2
2 

2
1 

2
0 

2
-1 

2
-2 

2
-3 

2
-4 

+\- 2
4 

2
3 

2
2 

2
1 

2
0 

+ 16 8 4 2 1 0.5 0.25 0.125 0.0625    - 16 8 4 2 1 

0 1 0 1 1 0 1 0 1 0 1 1 0 0 0 1 

 

Number representaion limits of real variables are given in Table 1.3.4.  

Table 1.3.4 Real variable types, bit sizes and number representation limits  

Real variable type Bit size Number represantation limits 

float 32 From -3.40292347e+38 to 

3.40292347e+38  

double 64 From -1.7976931348623157e+308 to   

1.7976931348623157e+308 e 

 

Now, a program similar to BPIH1E5A.java and BPIH1E5B.java with double variable can be investigated.  

Program 1.3.2 BPIH1E5A.java program 

import java.util.Scanner; // program uses class Scanner 

import java.util.Locale; 

 

public class BPIH1E5A 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

         // create Scanner to obtain input from command window 

        Scanner input = new Scanner( System.in ); 



        Locale us=new Locale("US"); 

        input.useLocale(us);             

        double number1; // first number to add    

        double number2; // second number to add   

        double sum; // sum of number1 and number2 

        System.out.print( "Enter first double: " ); // prompt 

        number1 = input.nextDouble(); // read first number from user 

        System.out.print( "Enter second integer: " ); // prompt 

        number2 = input.nextDouble(); // read second number from user 

        sum = number1 + number2; // add numbers 

        System.out.printf(us,"Sum is %10.5e\n", sum ); // display sum 

     } // end method main 

 

} // end class BPIH1E5A 

 

Program 1.3.3 BPIH1E5B.java program 

import java.util.Scanner; // program uses class Scanner 

import java.util.Locale; 

 

public class BPIH1E5B 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

         // create Scanner to obtain input from command window 

        Scanner input = new Scanner( System.in ); 

        Locale tr=new Locale("TR"); 

        input.useLocale(tr);             

        double number1; // first number to add    

        double number2; // second number to add   

        double sum; // sum of number1 and number2 

        System.out.print( "Enter first double: " ); // prompt 

        number1 = input.nextDouble(); // read first number from user 

        System.out.print( "Enter second integer: " ); // prompt 

        number2 = input.nextDouble(); // read second number from user 

        sum = number1 + number2; // add numbers 

        System.out.printf(tr,"Sum is %10.5e\n", sum ); // display sum 

     } // end method main 

 

} // end class BPIH1E5B 

The basic difference of this programs compare to the previous integer version is the  

Locale us=new Locale("US"); 

Statement, with this statement and the with the following 

 input.useLocale(us);             

statement you can define the country program is running and that specification of that countries number divisor. 

For example US use period (.) as number divisor, but in Turkey comma(,) is used as number divisor. 

 

In program BPIH1E5C.java formatting with String s=String.format(us,"Sum is %10.5f\n", sum ); 

term is used to get the formatted output. Please not that %d for integer format, %10.5e and %10.5f  for double 

format is used. 

Program 1.3.4 BPIH1E5C.java program 



import java.util.Scanner; // program uses class Scanner 

import java.util.Locale; 

 

public class BPIH1E5C 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

         // create Scanner to obtain input from command window 

        Scanner input = new Scanner( System.in ); 

        Locale us=new Locale("US"); 

        input.useLocale(us);             

        double number1; // first number to add    

        double number2; // second number to add   

        double sum; // sum of number1 and number2 

        System.out.print( "Enter first double: " ); // prompt 

        number1 = input.nextDouble(); // read first number from user 

        System.out.print( "Enter second integer: " ); // prompt 

        number2 = input.nextDouble(); // read second number from user 

        sum = number1 + number2; // add numbers 

        String s=String.format(us,"Sum is %10.5f\n", sum ); 

        System.out.println(s); // display sum 

     } // end method main 

 

} // end class BPIH1E5C 

 

In the next program graphic type String (character array variable)    defined a file name and data is read by using 

Scanner channel from a data file    

String filename=JOptionPane.showInputDialog("Enter file name (a.txt): "); 

 

Program 1.3.5 BPIH1E5D.java program 

import java.util.Scanner; // program uses class Scanner 

import java.util.Locale;  // international format library Locale 

import javax.swing.*;     //Java swing graphic library 

import java.io.*;         //Java input library for File class 

 

public class BPIH1E5D 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) throws FileNotFoundException 

     {  

         // create Scanner to obtain input from a file 

        String filename=JOptionPane.showInputDialog("Enter file name (a.txt): "); 

        Scanner input = new Scanner(new File(filename)); 

        Locale us=new Locale("US"); 

        input.useLocale(us);             

        double number1; // first number to add    

        double number2; // second number to add   

        double sum; // sum of number1 and number2 

        number1 = input.nextDouble(); // read first number from user 



        number2 = input.nextDouble(); // read second number from user 

        sum = number1 + number2; // add numbers 

        String s=String.format(us,"Sum is %10.5f\n", sum ); 

        System.out.println(s); // display sum 

     } // end method main 

} // end class BPIH1E5D 

 

In the last program of first week, two integer numbers are read through the graphic window method through 

statement 

  number1=Integer.parseInt(JOptionPane.showInputDialog("Enter first integer: "));  

Program 1.3.6  BPIH1E6.java program 

import javax.swing.*;// program uses class JOptionPane in swing library 

 

public class BPIH1E6 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {           

        int number1; // first number to add    

        int number2; // second number to add   

        int sum; // sum of number1 and number2 

        number1=Integer.parseInt(JOptionPane.showInputDialog("Enter first integer: ")); 

        number2=Integer.parseInt(JOptionPane.showInputDialog("Enter second integer: ")); 

        sum = number1 + number2; // add numbers 

        JOptionPane.showMessageDialog(null,"Sum is"+sum ); // display sum 

     } // end method main 

 

} // end class BPIH1E4 

 

The input Windows of this program will look like this : 

  

The result will be 

 
 

Not that instead of integer if we would like to read double value, the statement will be 

double  number1=Double.parseDouble(JOptionPane.showInputDialog("Enter first reqal number: ")); 

 

In the next program we will input a name (String variable) by using Scanner class. In order to read the variable 

input.next() statement is used. 



 

Program 1.3.7  BPIH1E7.java program 

import java.util.Scanner; // program uses class Scanner 

 

public class BPIH1E7 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

         // create Scanner to obtain input from command window 

        Scanner input = new Scanner(System.in );             

        System.out.print( "Enter your name: " ); // prompt 

        System.out.println("Welcome to java "+input.next()); // display sum 

     } // end method main 

 

} // end class BPIH1E4 

 

In the last program String type input variable will be read by using  

String isim=JOptionPane.showInputDialog("Enter first integer: ");  

statement 

import javax.swing.*;// program uses class JOptionPane in swing library 

 

public class BPIH1E8 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {           

        String isim=JOptionPane.showInputDialog("Enter first integer: "); 

        JOptionPane.showMessageDialog(null,"Welcome to java "+isim ); // display sum 

     } // end method main 

 

} // end class BPIH1E4 

 

WEEK 1 CLASS EXERSIZES 

EX 1. Write a program to print in console screen ñhello my nameò and your name. For example if your name is 

ali, it will be Hello my name is Ali. The name of the program and class will be BPIH1CEX1.java 

public class BPIH1CEX2 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

        System.out.println( "Hello my name is Ali!" ); 

     } // end method main 

} //  end class BPIH1E1 

 

---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" BPIH1CEX2 

Hello my name is Ali! 

> Terminated with exit code 0. 

 

EX 2. Write a program to print in graphic screen ñhello my nameò and your name. For example if your name is 

ali, it will be Hello my name is Ali. The name of the program and class will be BPIH1CEX2.java 



import javax.swing.*;// program uses class JOptionPane in swing library 

public class BPIH1CEX3 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

     JOptionPane.showMessageDialog(null,"Hello my name is Ali!" ); 

     } // end method main 

} // end class BPIH1E3 

 

 
EX 3. Write a program to enter your name in  console screen and write ñhello my nameò and your name. For 

example if your name is ali, it will be Hello my name is Ali. The name of the program and class will be 

BPIH1CEX3.java 

import javax.swing.*;// program uses class JOptionPane in swing library 

 

public class BPIH1CEX3 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {           

        String isim=JOptionPane.showInputDialog("Enter your name: "); 

        JOptionPane.showMessageDialog(null,"Hello my name is "+isim+"!" );  

     } // end method main 

 

} // end class BPIH1E4 

 

 

EX 4. Write a program to enter two integer in  console screen and write the division of this two integer. in 

console screen . The name of the program and class will be BPIH1CEX4.java 

import java.util.Scanner; // program uses class Scanner 

public class BPIH1CEX4 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

         // create Scanner to obtain input from command window 

        Scanner input = new Scanner( System.in );             

        int number1; // first number to add    



        int number2; // second number to add   

        int division; // division of number1 and number2 

        System.out.print( "Enter first int: " ); // prompt 

        number1 = input.nextInt(); // read first number from user 

        System.out.print( "Enter second integer: " ); // prompt 

        number2 = input.nextInt(); // read second number from user 

        division = number1/number2; // add numbers 

        System.out.printf( "Division is %d\n", division ); // display division 

     } // end method main 

 

} // end class BPIH1CEX4 

 

---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" BPIH1CEX4 

Enter first int: 10 

Enter second integer: 3 

Division is 3 

 

> Terminated with exit code 0. 

 

EX 5. Write a program to enter two double in  graphic screen and write the division of this two double variables 

in double in graphic screen. The name of the program and class will be BPIH1CEX5.java 

import java.util.Scanner; // program uses class Scanner 

import java.util.Locale; 

 

public class BPIH1CEX5 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

         // create Scanner to obtain input from command window 

        Scanner input = new Scanner( System.in ); 

        Locale us=new Locale("US"); 

        input.useLocale(us);             

        double number1; // first number to add    

        double number2; // second number to add   

        double division; // division of number1 and number2 

        System.out.print( "Enter first double: " ); // prompt 

        number1 = input.nextDouble(); // read first number from user 

        System.out.print( "Enter second integer: " ); // prompt 

        number2 = input.nextDouble(); // read second number from user 

        division = number1/number2; // add numbers 

        System.out.printf(us,"division is %10.5e\n", division ); // display division 

     } // end method main 

 

} // end class BPIH1E4 

 

---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" BPIH1CEX5 

Enter first double: 10.2 

Enter second integer: 3.0 

division is 3.40000e+00 

 



> Terminated with exit code 0. 

 

WEEK 1 HOMEWORKS  

HW 1 Write a program to enter a double variable named x in  graphic screen and write the results of 

y=x*x+2*x+2  in graphic screen. The name of the program and class will be BPIH1HW1.java 

import javax.swing.*;// program uses class JOptionPane in swing library 

 

public class BPIH1HW1 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {           

        double x;     

        double y;  

        x=Double.parseDouble(JOptionPane.showInputDialog("Enter x (double): ")); 

        y=x*x+2*x+2; 

        JOptionPane.showMessageDialog(null,"x = "+x+" y = "+y ); // display sx and y 

     } // end method main 

 

} // end class BPIH1HW1 

 

 

 

HW 2 Write a program to enter an integer variable named x in  console screen and write the results of  

y=x*x*x+2/x+1  in console screen. The name of the program and class will be BPIH1HW2.java 

import java.util.Scanner; // program uses class Scanner 

 

public class BPIH1HW2 

{ 

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     { 

         // create Scanner to obtain input from command window 

        Scanner input = new Scanner( System.in );             

        int x;  

        int y;  

        System.out.print( "x (integer) =  " ); // prompt  



        x = input.nextInt(); // read x from user 

        y=x*x*x+2/x+1;  

        System.out.printf( "x = %d y = %d \n", x,y ); // display x and y 

     } // end method main 

 

} // end class BPIH1HW2 

 

---------- Capture Output ---------- 

> "D: \java\bin\javaw.exe" BPIH1HW2 

x (integer) =  3 

x = 3 y = 28 

> Terminated with exit code 0. 

 

HW3 Write a program that will write in console screen the following text including the carriage returns(\n) 

ñHello my name is (Your name).  I am taking computer class the first timeò 

ñIt is fun to study a computer language, specially Javaò 

 

public class BPIH1HW3 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

        System.out.println( "Hello my name is Turhan. I am taking computer class the first tim\nIt is fun to study a computer 

language, specially Java" ); 

 

     } // end method main 

 

} // end class BPIH1HW3 

 

---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" BPIH1HW3 

Hello my name is Turhan. I am taking computer class the first time 

It is fun to study a computer language, specially Java 

 

> Terminated with exit code 0. 

 

HW4 Write a program that will write in graphic screen the following text including the carriage returns 

ñHello my name is (Your name).  I am taking computer class the first timeò 

ñIt is fun to study a computer language, specially Javaò 

 

import javax.swing.JOptionPane; 

public class BPIH1HW4 



{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

        JOptionPane.showMessageDialog( null,"Hello my name is Turhan. I am taking computer class the first time\nIt is fun to 

study a computer language, specially Java" ); 

 

     } // end method main 

 

} // end class BPIH1HW4 

 

 

 

2. INTRODUCTION TO JAVA LANGUAGE  

2.1 STRĶNG VARIABLES 

In this section we will continue to learn integer and doubles. We will also look at a new kind of variable called 

String type String type variables can be assign as: 

String s=òAliò; 

or  

String s=new String(ñAliò); 

Strings can be added up by using + sign; for example  

String s=òAliò; 

s=s+ò Veliò will give us string value 

ñAli Veliò 

In java arithmetic proceses can be written in shorthand form as well (A notation from c language) 

for example instead of int c=c+1; int c++ can be written and Instead of int c=c+5; c+=5; can be written, If we 

give long and shorthanded form of this statements : 

Long notation Short notation 

c=c+1; c++; 

c=c-1; c--; 

c=c+a; c+=a; 

c=c-a; c-=a; 

c=c/a; c/=a; 

c=c*a; c*=a; 

c=c%a; c%=a; 

The same short notation can be used in String type of variables as well. Instead of  

String s=òAliò; 

the same statement can be written  in shorthand form 

String s=òAliò; 

s+=ò Veliò; 



The next example program will be summation of two integer values. In this program, despite reading the data 

from screen, they are assigned directly in the program. ñ\nò String format is utilised to advance lines. Note that 

integer or double values can be added to the String value as well. The results will be String. For example 

int number=2; 

String s=ònumber =ò+number; 

will give the String value: 

ñnumber = 2ò 

Remaining strings can directly written by an output method. 

 

Program 2.1.1  BPIH2E1.java program 

import java.io.*; //calls java input output class io 

class BPIH2E1 

 {   // main method begins execution of Java application 

      public static void main(String args[]) 

      {  

          int number1,number2; 

          int sum,substract,multiply,divide,remain; 

          number1=2; 

          number2=3; 

          sum = number1+number2; 

          substract = number1-number2; 

          multiply = number1*number2; 

          divide=number1/number2; 

          remain=number1%number2; 

          String s=number1+" +  "+number2+" = "+sum+"\n"; 

          s+=number1+" -  "+number2+" = "+substract+"\n"; 

          s+=number1+" x  "+number2+" = "+multiply+"\n"; 

          s+=number1+" /  "+number2+" = "+divide+"\n"; 

          s+=number1+" %  "+number2+" = "+remain+"\n"; 

          System.out.println(s); 

       } // end method main 

 }  

 

---------- Capture Output ---------- 

> "D: \java\bin\javaw.exe" BPIH2E1 

2 +  3 = 5 

2 -  3 = -1 

2 x  3 = 6 

2 /  3 = 0 

2 %  3 = 2 

 

> Terminated with exit code 0. 

 

The second example is the same as the first example except output is send to a graphic window 

Program 2.1.2  BPIH2E1A.java program 

import javax.swing.*;// program uses class JOptionPane in swing library 

 

class BPIH2E1A 

 {    // main method begins execution of Java application 

      public static void main(String args[]) 

      {  

          int number1,number2; 

          int sum,substract,multiply,divide,remain; 

          number1=2; 

          number2=3; 

          sum = number1+number2; 



          substract = number1-number2; 

          multiply = number1*number2; 

          divide=number1/number2; 

          remain=number1%number2; 

          String s=number1+" +  "+number2+" = "+sum+"\n"; 

          s+=number1+" -  "+number2+" = "+substract+"\n"; 

          s+=number1+" x  "+number2+" = "+multiply+"\n"; 

          s+=number1+" /  "+number2+" = "+divide+"\n"; 

          s+=number1+" %  "+number2+" = "+remain+"\n"; 

          JOptionPane.showMessageDialog(null,s); 

       }// end method main 

 }  

In the third example,  shorthand notations are also used in integer addition processes 

Program 2.1.3  BPIH2E2.java program 

import javax.swing.JOptionPane; 

 

public class BPIH2E2 

{  public static void main(String[] args)  

         {  

         int number1=1; 

         int number2=2; 

         number1+=number2; 

         String s="number1 = "+number1+"   number2= "+number2+"\n"; 

         number1-=number2; 

         s+="number1-= "+ number2+"     = "+number1+"\n"; 

         number1*=number2; 

         s+="number1*= "+ number2+"     = "+number1+"\n"; 

         number1/=number2; 

         s+="number1*= "+ number2+"  = "+number1+"\n"; 

         JOptionPane.showMessageDialog(null,s); 

         }  

}  

 

 



The fourth example is similar the third one except, for printout printf console output is used. 

Program 2.1.4 BPIH2E2B.java program 

public class BPIH2E2B 

{  public static void main(String[] args)  

         {  

         int number1=1; 

         int number2=2; 

         number1+=number2; 

         String s="number1+= : "+ number1+"\n"; 

         number1-=number2; 

         s+="number1-= : "+ number1+"\n"; 

         number1*=number2; 

         s+="number1*= : "+ number1+"\n"; 

         number1/=number2; 

         s+="number1/= : "+ number1; 

         //\n newline position the screen curser  

         //   at the beginning of the new line 

         //\t Horizontal tab, Move the screen cursor  

         //   to the next tab stop 

         //\r Carriage return. Position the screen cursor 

         //   at the beginning of the current line  

         //%s String format 

         //%d int format 

         System.out.printf("%s",s); 

         }  

}  

 

---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" BPIH2E2B 

number1+= : 3 

number1-= : 1 

number1*= : 2 

number1/= : 1 

> Terminated with exit code 0. 

 

 

A similar program is given by using a double type real numbers 

Program 2.1.5 BPIH2E3.java program 

import javax.swing.*; 

class BPIH2E3 

 {  

      public static void main(String args[]) 

      {  

          double number1,number2; 

          double sum,substract,multiply,divide; 

          number1=2.2345; 

          number2=3.1e2; 

          sum = number1+number2; 

          substract = number1-number2; 

          multiply = number1*number2; 

          divide=number1/number2; 

          String s1="number1 + number2 ="+sum+"\n"; 

          String s2="number1 - number2 ="+substract+"\n"; 

          String s3="number1 * number2 ="+multiply+"\n"; 

          String s4="number1 / number2 ="+divide+"\n"; 

          String s=s1+s2+s3+s4; 

          JOptionPane.showMessageDialog(null,s,"four aritmetik operator real numbers",JOptionPane.PLAIN_MESSAGE); 

       }  

 }  



 

In this last program, A heading for graphic window is also given as : "four aritmetik operator real numbers" 

In the next example two real numbers read from graphic screen as real numbers and loaded to different String 

statements and at the end String statements are added into a new String. 

Program 2.1.6 BPIH2E3A.java program 

import java.io.*; //java girdi cikti sinifini cagir 

import javax.swing.*; 

class BPIH2E3A 

 {  

      public static void main(String args[]) 

      {  

          double number1,number2; 

          double sum,substract,multiply,divide; 

          number1=Double.parseDouble( JOptionPane.showInputDialog("Enter first number: ")); 

          number2=Double.parseDouble( JOptionPane.showInputDialog("Enter second number: "));  

          sum = number1+number2; 

          substract = number1-number2; 

          multiply = number1*number2; 

          divide=number1/number2; 

          String s0="number1="+number1+" number2="+number2+"\n"; 

          String s1="number1 + number2 ="+sum+"\n"; 

          String s2="number1 - number2 ="+substract+"\n"; 

          String s3="number1 * number2 ="+multiply+"\n"; 

          String s4="number1 / number2 ="+divide+"\n"; 

          String s=s0+s1+s2+s3+s4; 

          String sg="four aritmetik operator real numbers"; 

          JOptionPane.showMessageDialog(null,s,sg,JOptionPane.PLAIN_MESSAGE); 

       }  

 }  

The last program is similar to the previous one, except the data is read by using Scanner class. 

Program 2.1.7 BPIH2E3B.java program 



import java.util.Scanner; // program uses class Scanner 

import java.util.Locale; 

 

class BPIH2E3B 

 {  

      public static void main(String args[]) 

      {  

          double number1,number2; 

          double sum,substract,multiply,divide; 

         // create Scanner to obtain input from command window 

          Scanner input = new Scanner( System.in ); 

          Locale us=new Locale("US"); 

          input.useLocale(us);  

          System.out.print("enter the first number : "); 

          number1=input.nextDouble();       

          System.out.print("enter the second number : "); 

          number2=input.nextDouble();                 

          sum = number1+number2; 

          substract = number1-number2; 

          multiply = number1*number2; 

          divide=number1/number2; 

          String s1="number1 + number2 ="+sum+"\n"; 

          String s2="number1 - number2 ="+substract+"\n"; 

          String s3="number1 * number2 ="+multiply+"\n"; 

          String s4="number1 / number2 ="+divide+"\n"; 

          String s=s1+s2+s3+s4; 

          System.out.println(s); 

       }  

 }  

 

---------- Capture Output ---------- 

> "D: \java\bin\javaw.exe" BPIH2E3B 

enter the first number : 1.234 

enter the second number : 2.345 

number1 + number2 =3.579 

number1 - number2 =-1.1110000000000002 

number1 * number2 =2.89373 

number1 / number2 =0.5262260127931769 

 

2.2 CHARACTER VARIABLES  

Character (char) variable type define actual characters in computers. In order to see characters in java ISO 

Unicode character standards are used. Unicode character code consist of 4 hexagonal (base 16) number. In case 

you are not familiar with orthogonal number system, a table of equiavalancy is given 

Tablo 2.2.1 Heksagonal(sixteen base), and 10 base and binary number systems equvalency  

Heksagonal 10 base 2 base (binary) 

0 0 0000 

1 1 0001 

2 2 0010 

3 3 0011 

4 4 0100 

5 5 0101 

6 6 0110 



7 7 0111 

8 8 1000 

9 9 1001 

A 10 1010 

B 11 1011 

C 12 1100 

D 13 1101 

E 14 1110 

F 15 1111 

 

in ISO unicode '\u0041' defines character 'A'. or '\u03E1'. Or code '\u03E1'  defines 'a'. When the first two 

number of unicode equals to 0, it defines ASCII characte codes. You can find very detailed list of characters in 

ISO unicode by looking the internet site  http: \\unicode.org  

In the small code sample below character A and 'a' is loaded  to computer as char variables in Java 

char A1,A2;  

char alpha1,alpha2;  

A1='\u0041';  

A2='A';   

alpha1='\u03B1';  

alpha2='a'; 

It should be noted that A1 and alpha1 can be seen in any environment, But A2 and alpha2 can be seen only if the 

editor program is written recognise the correct unicode characters.  Some of the control characters are listed in 

Table 2.2.2  

Table 2.2.2 Some special control characters 

Chracter sysmbol action Unicode symbol 

\b        Back one character  \u0008 

\t         tab   \u0009 

\n         ctrl -return                      \u000A 

\"   ñ  sign     \u0022 

\'                   ó  sign     \u0027 

\\   \  sign     \u005C 

 

Some additional unicode characters are given in table 2.2.3.   By using control characters several actions in print 

can be carried out such as back space, carriage-return, tab etc. When character variables are used, they can merge 

in strings, In fact strings are character arrays. When something with a character  that does not available in your 

editor you can add that character into your String variable as char variable character.  Note that some characters 

might not be seen properly in console environment, but can always be seen correctly in graphic environment. 

Because of this, JoptionPane.showMessageDialog method will be used for output in the example programs. 

The first example, characterA.java  prints some characters (¿g­abc)  by using Unicode characters and char  

variable. The second program characterB.java prints a set of greek letters, The third program characterC.java 

prints Turkish character set. The fourth and fifth programs prints mathematical equations.   

Program 2.2.1 characterA.java program 



import java.io.*;  

import javax.swing.*; 

 

class characterA 

 { 

      public static void main(String args[]) 

      { 

          char b1,b2,b3,b4,b5,b6; 

          b1='¿'; 

          b2='ĵ'; 

          b3='­'; 

          b4='a';  

          b5='b';  

          b6='c';  

          String s=""+b1+b2+b3+b4+b5+b6; 

           JOptionPane.showMessageDialog(null,s," character 

procesing",JOptionPane.PLAIN_MESSAGE); 

       } 

 } 

 

 
 

Table 2.2.3 Some unicode character tables  



  



 

 

 



 

  

 



Program 2.2.2 characterB.java program 

import java.io.*;  

import javax.swing.*; 

class characterB 

 {  

      public static void main(String args[]) 

      {   //Greek letters 

          char b1,b2,b3,b4,b5,b6,b7,b8,b9,b10,b11,b12,b13,b14; 

          char b15,b16,b17,b18,b19,b20,b21,b22,b23,b24; 

          String s="Greek Letters \n"; 

          b1='\u03B1';  // alfa 

          b2='\u03B2';  // beta 

          b3='\u03B3';  // gamma 

          b4='\u03B4';  // delta 

          b5='\u03B5';  // epsilon 

          b6='\u03B6';  // fi 

          b7='\u03B7';  // eta 

          b8='\u03B8';  // teta 

          b9='\u03B9';  // ypsilon 

          b10='\u03BA'; // kappa 

          b11='\u03BB'; // lambda 

          b12='\u03BC'; // m¿ 

          b12='\u03BD'; // n¿ 

          b13='\u03BE'; // ksi 

          b14='\u03BF'; // o 

          b15='\u03C0'; // pi   

          b16='\u03C1'; // ro 

          b17='\u03C2'; //   

          b18='\u03C3'; //  

          b19='\u03C4'; //    

          b20='\u03C5'; //  

          b21='\u03C6'; //  

          b22='\u03C7'; //    

          b23='\u03C8'; //  

          b24='\u03C9'; //          

          

s+=""+b1+b2+b3+b4+b5+b6+b7+b8+b9+b10+b11+b12+b13+b14+b15+b16+b17+b18+b19+b20+b21+b22+b23+b24; 

           JOptionPane.showMessageDialog(null,s,"======Greek Letters======",JOptionPane.PLAIN_MESSAGE); 

       }  

 }  

 

 

Program 2.2.3 characterC.java program 

import java.io.*;  

import javax.swing.*; 

class charaterC 



 {    public static void main(String args[]) 

      {  

          char b1,b2,b3,b3a,b4,b5,b6,b7,b7a,b8,b9,b9a,b10,b11,b12,b13,b14,b15,b15a,b16,b17,b18,b19,b20; 

          char b21,b22,b23,b24,b25,b25a,b26,b27,b27a,b28,b29,b30,b31,b32,b33; 

          String s="Turkish letters\n"; 

          b1='\u0061';   //a 

          b2='\u0062';   //b 

          b3='\u0063';   //c 

          b3a='\u00E7';  //­ 

          b4='\u0064';   //d 

          b5='\u0065';   //e 

          b6='\u0066';   //f 

          b7='\u0067';   //g 

          b7a='\u011F';  //ĵ 

          b8='\u0068';   //h 

          b9a='\u0131';  //ē 

          b9='\u0069';   //i 

          b10='\u006A';  //j 

          b11='\u006B';  //k 

          b12='\u006C';  //l 

          b13='\u006D';  //m 

          b14='\u006E';  //n 

          b15='\u006F';  //o 

          b15a='\u00F6'; //º  

          b22='\u0070';  //p 

          b23='\u0071';  //q 

          b24='\u0072';  //r 

          b25='\u0073';  //s  

          b25a='\u015F'; //ĸ  

          b26='\u0074';  //t 

          b27='\u0075';  //u 

          b27a='\u00FC'; //¿ 

          b28='\u0076';  //v 

          b29='\u0077';  //w 

          b30='\u0078';  //x 

          b31='\u0079';  //y 

          b33='\u007A';  //z 

          s+=""+b1+b2+b3+b3a+b4+b5+b6+b7+b7a+b8+b9+b9a+b10+b11+b12+b13+b14+b15+b15a+b22+b23+b24+b25+b25a+b26+b27+b27a+b28+b29+b30+b31+b33; 

          JOptionPane.showMessageDialog(null,s,"======Turkish Letters======",JOptionPane.PLAIN_MESSAGE); 

     }  

 }  

 

 

Program 2.2.4 characterD.java program 

import java.io.*; //java girdi cikti sinifini cagir 



import javax.swing.*; 

class characterD 

 {  

      public static void main(String args[]) 

      {  

          char b1,b2; 

          b1='\u0394';   //big delta 

          b2='\u00B2';   //Square sign 

          String s=""+b1+"T ="+b1+"x"+b2+" + "+b1+"y"+b2; 

          JOptionPane.showMessageDialog(null,s," character programming",JOptionPane.PLAIN_MESSAGE); 

       }  

 }  

 

 

Program 2.2.5 characterE.java program 

import java.io.*; //java girdi cikti sinifini cagir 

import javax.swing.*; 

class characterE 

 {  

      public static void main(String args[]) 

      {  

          char b1,b2; 

          b1='\u222B';   //integral 

          b2='\u00B2'; 

          char b4='\u221E'; 

          String s=""+b1+"(x"+b2+"+ y"+b2+") dx"; 

          JOptionPane.showMessageDialog(null,s," character programming",JOptionPane.PLAIN_MESSAGE); 

       }  

 }  

 

 

2.3 THE TERM FINAL AND CONSTANTS IN JAVA  

In Java language, in order to use constants instead of variables the term final comes in front of variable term. A 

constant defined with final can not be changed. Can be defined only ones in the program. For example 

final double pi=3.14159; 

defines pi as a constant. 



Program 2.3.1 finalA.java program : an example of usage term final  

 import java.io.*;  

import javax.swing.*; 

 

class finalA 

 {    public static void main(String args[]) 

      {  

         final double CM_INCH = 2.54; 

          double b=3*CM_INCH; 

          //CM_INCH=4; 

          String s="b = "+b+" CM_INCH = "+CM_INCH; 

          JOptionPane.showMessageDialog(null,s,"bit processes",JOptionPane.PLAIN_MESSAGE); 

     }  

 }  

 

 

import java.io.*;  

import javax.swing.*; 

 

class finalA 

 {    public static void main(String args[]) 

      {  

         final double CM_INCH = 2.54; 

          double b=3*CM_INCH; 

          CM_INCH=4;  

          String s="b = "+b+" CM_INCH = "+CM_INCH; 

          JOptionPane.showMessageDialog(null,s,"bit processes",JOptionPane.PLAIN_MESSAGE); 

     }  

 }  

 

---------- Capture Output ---------- 

> "C:\java\bin\javac.exe" finalA.java 

finalA.java:9: error: cannot assign a value to final variable CM_INCH 

          CM_INCH=4; 

          ̂  

1 error 

 

> Terminated with exit code 1. 

 

 

 



Program 2.3.2 finalC.java program : an example of usage term final 

import java.io.*; //java girdi cikti sinifini cagir 

import javax.swing.*; 

 

class finalC 

 {    public static void main(String args[]) 

      {  

       final double pi = 3.141592653589793; 

          double b=4*pi; 

          //pi=4; 

          String s="b = "+b+" pi = "+pi; 

          JOptionPane.showMessageDialog(null,s,"final term",JOptionPane.PLAIN_MESSAGE); 

     }  

 }  

 

 
 

import java.io.*; //java girdi cikti sinifini cagir 

import javax.swing.*; 

 

class finalC 

 {    public static void main(String args[]) 

      {  

       final double pi = 3.141592653589793; 

          double b=4*pi; 

          pi=4; 

          String s="b = "+b+" pi = "+pi; 

          JOptionPane.showMessageDialog(null,s,"final term",JOptionPane.PLAIN_MESSAGE); 

     }  

 }  

 

---------- Capture Output ---------- 

> "C:\java\bin\javac.exe" finalC.java 

finalC.java:9: error: cannot assign a value to final variable pi 

          pi=4; 

          ̂  

1 error 

 

> Terminated with exit code 1. 

 

 

 

 



WEEK 2 CLASS EXERSIZES (Wil be shown at the and of Lab class) 

EX 1.  By using characterE.java ( and changing it) program, write the following equation in graphic screen 

  

EX 2.  Write the following code,  compile and run it 

public class doubleA1 

{        public static void main(String[] args)  

         {  

      double A=1; 

      A++; 

      double A1=A; 

      A1+=3; 

      double A2=A1;       

      A2--; 

      double A3=A2; 

      A3*=5; 

      System.out.println("A="+A+"A1="+A1+"A2="+A2+"A3="+A3); 

         }  

}  

 

 

EX3.  Write the following code,  compile and run it. Explain why it is not working, correct the error.  

import java.io.*; //java girdi cikti sinifini cagir 

import javax.swing.*; 

 

class finalC 

 {    public static void main(String args[]) 

      {  

         final double pi = 3.141592653589793; 

          double b=4*pi; 

          pi=2*pi; 

          String s="b = "+b+" pi = "+pi; 

          JOptionPane.showMessageDialog(null,s,"final deyimi",JOptionPane.PLAIN_MESSAGE); 

     }  

 }  

 

WEEK 2 HOMEWORKS  

HW 1 By using ISO Unicode character codes write 

 
into graphic screen by using  JOptionPane.showMessageDialog method. 

The name of the program and class will be BPIH2HW1.java 

HW2  Investigate the folloving program 

import java.io.*; //java girdi cikti sinifini cagir  

import javax.swing.*;  

 

class star 



 {    public static void main(String args[]) 

      { 

         final String star = "*";  

          String s1=star+"\n";  

          String s2="   "+s1; 

          String s3="   "+s2; 

          String s4="   "+s3; 

          String s=s1+s2+s3+s4; 

          JOptionPane.showMessageDialog(null,s,"star graphic",JOptionPane.PLAIN_MESSAGE); 

     } 

 }  

Output of this program is : 

 

Now change the program to create the following output: 

 

HW3.  Write the following code,  compile it and run it 

import javax.swing.JOptionPane; 

 

public class intA1 

{        public static void main(String[] args)  

         { 

      int A=1;  

      A++; 

      int A1=A;  

      A1+=3; 

      int A2=A1;        

      A2--; 

      int A3=A2;  

      A3*=5; 

      int A4=A3;  

      A4/=5; 

                    String s="A = "+A;  

                    s+=" A1 = "+A1;  

                    s+=" A2 = "+A2;  



                    s+=" A3 = "+A3;  

                    s+=" A4 = "+A4;  

                   String s1="Integer and String addition";  

                  JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 

         } 

} 

 

HW4.  Write the following code,  compile it and run it 

import javax.swing.JOptionPane; 

import java.util.Locale; 

 

public class BPIH2HW4A 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  Locale us=new Locale("US");           

        double T1; 

        double T2; //    

        double dT; // sum of number1 and number2 

        String a1="Enter first temperature "+'\u000B'+"C : ";  

        T1 = Double.parseDouble(JOptionPane.showInputDialog(a1)); 

        String a2="Enter second temperature "+'\u000B'+"C : ";  

        T2 = Double.parseDouble(JOptionPane.showInputDialog(a2)); 

        dT = T1 - T2; // difference of temperatures 

        String s1="T1 = %4.1f"+'\u00B0'+"C \n"; 

        String s2="T1 = %4.1f"+'\u00B0'+"C \n"; 

        String s3='\u0394'+"T = %4.1f"+'\u00B0'+"C \n"; 

        String s=s1+s2+s3; 

        String s4=String.format(us,s,T1,T2,dT ); 

        JOptionPane.showMessageDialog(null,s4); // display sum 

     } // end method main 

 

} // end class BPIH2HW4A 

 

 



 

3.  INTRODUCTION TO JAVA LANGUAGE  

3.1 BOOLEAN VARIABLES  

 

Boolean type variable is for logical processes. Key word for the boolean type variable is boolean. Boolean 

variable is only one bit long and taken value true or false 

boolean  x=true; 

boolean y=false; 

The available operators for the boolean variables are: 

Table 3.1.1 Boolean operators that operate directly in boolean variables 

Boolean operator Meaning 

&&  and 

|| or 

! not 

 

Usage of this variables are given in 

Program 3.1.1  booleanex1.java : an example of boolean variable 

import java.awt.Graphics; 

 

public class booleanex1   

{  

 public static void main(String arg[]) 

 {  

  boolean b1=true; 

  boolean b2=false; 

  boolean b3=b1&&b2; 

  boolean b4=b1||b2; 

  boolean b5=!b1; 

  String s="b1="+b1+"\n"; 

  s+="b2="+b2+"\n"; 

  s+="b3="+b3+"\n"; 

  s+="b4="+b4+"\n"; 

  s+="b5="+b5+"\n"; 

  System.out.println(s); 

 }  

}  

 

---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" booleanex1 

b1=true 

b2=false 

b3=false 

b4=true 

b5=false 

> Terminated with exit code 0. 

 

The second example creates a complete boolean process table of all possible outputs of boolean and(&&) and 

boolean or(||) statements 



Program 3.1.2  booleanA.java : an example of boolean variable, creates boolean table 

class booleanA 

 {  

      public static void main(String args[]) 

      {  

          boolean b1,b2,b3,b4; 

          boolean x1,x2,x3,x4,x5,x6; 

          b1=true; 

          b2=false; 

          b3=true; 

          b4=false; 

          x1 = b1&&b2; 

          x2 = b1&&b3; 

          x3 = b2&&b4;  

          x4 = b1||b2; 

          x5 = b1||b3; 

          x6 = b2||b4; 

          String s1=b1+" and "+b2+" = "+x1+"\n"; 

          String s2=b1+" and "+b3+" = "+x2+"\n"; 

          String s3=b2+" and "+b4+" = "+x3+"\n"; 

          String s4=b1+" or "+b2+" = "+x4+"\n"; 

          String s5=b1+" or "+b3+" = "+x5+"\n"; 

          String s6=b2+" or "+b4+" = "+x6; 

          String s=s1+s2+s3+s4+s5+s6; 

          JOptionPane.showMessageDialog(null,s," boolean variable processes",JOptionPane.PLAIN_MESSAGE); 

       }  

 }  

 

 

Boolean variables can interact with real and integer numbers through a second set of operators. 

Table 3.1.3 Boolean operators that operates on integer and real variables variables 

Boolean operator Meaning 

>  Grater than 

< Smaller than 

== Equal to 

>= Greater than and equal to 

<= Smaller than and equal to 

!= Not equal to 

 

This operators operates with integer and real variables but result will be in boolean type, for example 



int x=3; 

int y=5; 

boolean b=x>y; 

will give the boolean value of false. In the second example, an example of number boolean operators. Note that 

due to getting result in boolean, after first process the result can be reprocessed by using operators in Table 3.1.1. 

Boolean Values can be added up like other type of variables to Strings to take the printput of results. 

 

 Program 3.1.4  booleanex2.java : an example of boolean variable 

import javax.swing.JOptionPane; 

public class booleanex2   

{  

 public static void main(String arg[]) 

 {  

  int x=3; 

  int y=4; 

  boolean b1=x>y; 

  boolean b2=x<y; 

  boolean b3=(x==y); 

  boolean b4=(x!=y); 

  boolean b5=!(x==y); 

  boolean b6=(x==y) && (x!=y); 

  boolean b7=b3 && b4; 

  String s="b1="+b1+"\n"; 

  s+="b2="+b2+"\n"; 

  s+="b3="+b3+"\n"; 

  s+="b4="+b4+"\n"; 

  s+="b5="+b5+"\n"; 

  s+="b6="+b6+"\n"; 

  s+="b7="+b7+"\n"; 

  JOptionPane.showMessageDialog(null,s); 

 }  

}  

 

 
 

A second example will be comparison of a temperature difference and write the results booleans. 

 

Program 3.1.5  booleanex3.java : an example of boolean variable 

import javax.swing.JOptionPane; 

import java.util.Locale; 

 



public class booleanex3 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  Locale us=new Locale("US");   

        char d='\u0394'; 

        char o='\u00B0';         

        double T1; 

        double T2; //    

        double dT; // sum of number1 and number2 

        String a1="Enter first temperature "+'\u000B'+"C : ";  

        T1 = Double.parseDouble(JOptionPane.showInputDialog(a1)); 

        String a2="Enter second temperature "+'\u000B'+"C : ";  

        T2 = Double.parseDouble(JOptionPane.showInputDialog(a2)); 

        dT = T1 - T2; // difference of temperatures 

        boolean b0=(dT<0); 

        boolean b1=(dT>=0) && (dT<10); 

        boolean b2=(dT>=10) && (dT<20); 

        boolean b3=(dT>=20) && (dT<30); 

        boolean b4=(dT>=30);  

        String s1="T1 = %4.1f"+o+"C \n"; 

        s1+="T1 = %4.1f"+o+"C \n"; 

        s1+=d+"T = %4.1f"+o+"C \n"; 

        s1+= d+"T smaller than 0 = "+b0+"\n"; 

        s1+= d+"T between 0 and 10 = "+b1+"\n"; 

        s1+= d+"T between 10 and 20 = "+b2+"\n"; 

        s1+= d+"T between 20 and 30 = "+b3+"\n"; 

        s1+= d+"T bigger than  30 = "+b4+"\n"; 

        String s4=String.format(us,s1,T1,T2,dT ); 

        JOptionPane.showMessageDialog(null,s4); // display sum 

     } // end method main 

 

} // end class booleanex3 

 

  

 
 

3.2 IF CONTROL STRUCTURE  



When a decision should be made by a computer program, if control structure used. If structure has the 

following form : 

 

Program 3.2.1  booleanex3.java : an example of boolean variable 

if(boolean variable 1) 

{ executes statements here if boolean variable 1 is true} 

else if (boolean variable 2) 

{ executes statements here if boolean variable 2 is true} 

else if (boolean variable 3) 

{ executes statements here if boolean variable 3 is true} 

éééé. (more else if statements are possible) 

else 

{ executes statements here if none of the above boolean variables are true} 

 

In our first example program name and grade of a students read and process the grade according to 

number grade. 

 

import javax.swing.JOptionPane; 

 class if1 

{  

     public static void main (String args[])  

     {  

     double grade; 

     String name;                      

     name=JOptionPane.showInputDialog("Enter Student\'s name : "); 

     grade=Double.parseDouble(JOptionPane.showInputDialog("Enter Student\'s grade(0-100) : " 

     String s1="Grade of "+name+" is  "; 

        if( grade >= 90)    { s1+="A";}         

        else if(grade >=75) { s1+="B";}  

        else if(grade >=60) { s1+="C";} 

        else if(grade >=50) { s1+="D";} 

        else if(grade >=40) { s1+="E";} 

        else              { s1+="F";} 

        s1+="("+grade+")"; 

     JOptionPane.showMessageDialog(null,s1,"Studen\'s grade : ",JOptionPane.PLAIN_MESSAGE); 

     System.exit(0); 

     }  

}  

 

Two double numbers compared in the second example 

 

Program 3.2.2  if2.java : an example of boolean variable 

public class if2  

{   

public static void main (String args[])  

{                                        

 double x=1.245; 

 double y=3.235;  

 String s1="";  

 if(x<y)  

 { s1=x+" is smaller than "+y;} 

 else if(x>y) 

 { s1=x+" is bigger than "+y;} 

  else if(x==y) 



 { s1=x+" is equal to "+y;} 

  System.out.println(s1); 

 }  

}  

 
---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" if2 

1.245 is smaller than 3.235 

 

> Terminated with exit code 0. 

 

Program 3.2.3  if3.java : an example of boolean variable 

import java.awt.Graphics; 

import javax.swing.JOptionPane; 

import javax.swing.JApplet; 

 

public class if3  

{   

public static void main (String args[])  

{                                        

 int i=62; 

 int i1=60; 

 int i2=70; 

 String s1=""; 

 boolean b1=(i>=i1) && (i<i2); 

 if(b1)  

 { s1="number "+i+" is in between "+i1+" and "+i2;} 

 else  

  { s1="number "+i+" is not in between "+i1+" and "+i2;} 

  JOptionPane.showMessageDialog(null,s1); 

}  

}  

 

 

In the next example two double variables are compared 

 

Program 3.2.4  if_double.java : an example of double  variable comparison 

import java.io.*;  

import javax.swing.JOptionPane; 

  

class if_double  

{  

public static void main(String args[])  

 {  

 double x; 

 double y;  

 x=Double.parseDouble(JOptionPane.showInputDialog(" x = ")); 

 y=Double.parseDouble(JOptionPane.showInputDialog(" y = ")); 

 if(x<y)  

 { JOptionPane.showMessageDialog(null,x+" is smaller than   "+y);} 



 else if(x>y) 

 { JOptionPane.showMessageDialog(null,x+" is bigger than   "+y);} 

  else if(x==y) 

 { JOptionPane.showMessageDialog(null,x+" is equal to  "+y);} 

}  

}  

 

   

 

In the next example String variables compared. In order to check if two String variables are equal or 

not String comparision method equals can be used. 

 

String s1=òJohnò; 

String s2=òJaneò; 

Boolean b1=s1.equals(s2); 

 

Program 3.2.5  if_String.java : an example of String  variable comparison 

import java.io.*; //java girdi cikti sinifini cagir  

import javax.swing.JOptionPane; 

  

class if_String  

{  

public static void main(String args[])  

 {  

 //Guess the color  

 String s1; 

 String s=JOptionPane.showInputDialog(" Enter a color = "); 

 boolean b1=s.equals("red"); 

 if(b1) {s1="  Correct guess color you enter is red";}  

 else   {s1="  color you enter is not red, it is "+s;} 

 JOptionPane.showMessageDialog(null,s1); 

}  

}  

 

  
 

When a complex decision making is required it can be achived as nested if structures (and if structure 

inside another if structure) or composite if structure(more than one boolean is combined together by 

joining and(&&), or(||) type boolean processors). In the next  example problem 3.2.6 a nested if 

structure example is given.   In the second example problem 3.2.6 a composite if structure is carried 

out exactly the same program output. 

 



Program 3.2.6 nested if.java : an example of nested if structure 

import java.io.*;  

import javax.swing.*; 

 

class nestedif 

{     

public static void main(String args[]) 

{  

double x = 7.0;  

double y = 3.0;  

if(x > 5)  

{  

    if(y > 5) { System.out.println("x and y are greater than 5.");}  

    else if (y==5) { System.out.println("x is greater than 5  and y is equal to 5");}  

    else { System.out.println("x is greater than 5 and y is smaller than 5");}  

}  

else  

{  

   if(y > 5) { System.out.println("x is smaller or equal to five  y is greater than 5.");}  

   else if(y==5) { System.out.println("x is smaller or equal to five  y is equal to 5.");}  

   else { System.out.println("x is smaller or equal to five  y is smaller than 5."); } 

}  

}  

}  

 

---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" nestedif 

x is greater than 5 and y is smaller than 5 

 

> Terminated with exit code 0. 

 

Program 3.2.56 composite if.java : an example of composite if structure 

import java.io.*;  

import javax.swing.*; 

 

class compositeif 

{     

public static void main(String args[]) 

{  

double x = 7.0;  

double y = 3.0;  

if(x>5 && y>5) { System.out.println("x and y are greater than 5.");} 

else if(x>5 && y==5) { System.out.println("x and y are greater than 5.");}  

else if(x>5 && y<5) { System.out.println("x is greater than 5 and y is smaller than 5");}  

else if(x<=5 && y>5) { System.out.println("x is smaller or equal to five  y is greater than 5.");}  

else if(x<=5 && y==5) { System.out.println("x is greater than 5  and y is equal to 5");}  

else if(x <= 5 && y<5) { System.out.println("x is smaller or equal to five  y is smaller than 5."); } 

}  

}  

 
---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" compositeif 

x is greater than 5 and y is smaller than 5 

 

> Terminated with exit code 0. 

 



As you observed from the example, any complex logical processes can be achived by using if 

structural blocks. If structure is one of the widely use computer structure. 

 

3.3 BIT PROCESSING IN JAVA  

From time to time it could be necassary to proceed directly with the bits in computer. In java a set of 

processors are given to manupulate directly the bits. In order to understand the bir processes we should 

understand the basic way of data representation. A byte type  integer data representation in bit 

structure in computer was given in Table 1.3.2 

 

Table 3.3.1 writing 15 in a 8 bit integer variable (byte)  

+/- 2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

+ 64 32 16 8 4 2 1 

0 0 0 0 1 1 1 1 

 

Table 3.3.2 Bit processors and their meaning 

Bit processor Meaning 

&  AND  

| OR  

^  XOR  

~ NOT 

>> Shift one bit to the right 

<< Shift one bit to the left  

 

 

Program 3.3.1  bit.java : an example of bit proses << (shift one bit to the left) 

import java.io.*; //java girdi cikti sinifini cagir 

import javax.swing.*;  

 

class bit 

 {    public static void main(String args[]) 

      { 

       int x=15; 

       String s="Before left shift process x="+x+"\n";  

          x=x<<1; 

          s+="After left shift process x="+x;  

          JOptionPane.showMessageDialog(null,s,"example byte 

process",JOptionPane.PLAIN_MESSAGE); 

     } 

 } 

 

 



What happened to the number. It is beter to explain it with the bit table again (table in byte type is 

given to avoid 32 bit table of int type integer variable) 

 

Table 3.3.2 shifting the bits of Table 1.3.2  one to the left  a 8 bit integer variable (byte)  

 +/- 2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

 + 64 32 16 8 4 2 1 

Before (15) 0 0 0 0 1 1 1 1 

After(30) 0 0 0 1 1 1 1 0 

 

As you see from the table, number become 30. If left shift apply to the same number(15), number becomes 7. 

Program 3.3.2  bit1.java : an example of bit proses >> (shift one bit to the right) 

import javax.swing.*;  

class bit1 

 {    public static void main(String args[]) 

      {       int x=15; 

          String s="Before right shift process x="+x+" \n";  

          x=x>>1; 

          s+="After right shift process x="+x;  

          JOptionPane.showMessageDialog(null,s,"example byte process",JOptionPane.PLAIN_MESSAGE); 

     } 

 } 

 

 
If this process shown in the bit table 

Table 3.3.2 shifting the bits of Table 1.3.2  one to the right  a 8 bit integer variable (byte)  

 +/- 2
6 

2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

 + 64 32 16 8 4 2 1 

Before (15) 0 0 0 0 1 1 1 1 

After(7) 0 0 0 0 0 1 1 1 

 

In reality int has 32 bit, therefore  

int x=15; 

will assign bit value as: 

00000000000000000000000000001111 

And after left shift (<<) operation it will be: 

00000000000000000000000000011110 

 

Several bit processes are shown in the next 3 example problems bitA.java, bitB.java and bitD.java 

Program 3.3.3  bitA.java : an example of bit proseses  

class bitA 

 {    public static void main(String args[]) 

      {  

          //or | bit iĸlemi 



       int i1=1; 

          int i2=2; 

          int i3=i1|i2; 

          int i4=~i3; 

          String s="i1 = "+i1+" i2 = "+i2+" i3 = "+i3+"i4="+i4; 

          System.out.println(s); 

     }  

 }  

 
---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" bitA 

i1 = 1 i2 = 2 i3 = 3i4=-4 

 

> Terminated with exit code 0. 

 

Program 3.3.4  bitB.java : an example of bit proseses  

import java.io.*; //java girdi cikti sinifini cagir 

import javax.swing.*; 

 

class bitB 

 {    public static void main(String args[]) 

      {  

          //xor  bit iĸlemi 

          int i1=2; 

          int i2=3; 

          int i3=i1&i2; 

          int i4=i3>>1; 

          String s="i1 = "+i1+" i2 = "+i2+" i3 = "+i3+" i4="+i4; 

          JOptionPane.showMessageDialog(null,s,"bit processes",JOptionPane.PLAIN_MESSAGE); 

     }  

 }  

 

 
 

Program 3.3.4  bitD.java : an example of bit proseses  

import java.io.*;  

import javax.swing.*; 

 

class bitD 

 {    public static void main(String args[]) 

      {  

          //or | bit process 

          int i1=1; 

          int i2=0; 

          int i3=i1&i2; 

          int i4=i1|i2; 

          int i5=i1^i2; 

          int i6=~i1; 



          String s="i1 = "+i1+" i2 = "+i2+" i3 = "+i3+"i4="+i4+" i5 = "+i5+"i6="+i4; 

          JOptionPane.showMessageDialog(null,s,"bit processes",JOptionPane.PLAIN_MESSAGE); 

     }  

 }  

 

 
 

WEEK 3 CLASS EXERSIZES (Wil be shown at the and of Lab class) 

EX 1. By using boolean variables create an AND(&&), and an OR(||) table . the values should be as follows : 

  true && true  = true  

  true && false = false 

  false && true  = false 

  false && false = false 

 

true || true  = true 

true || false = true 

false || true = true 

false || false = false 

take a screen output  in graphic format(JOptionPane.showMessegeDialog) 

 

EX 2. Select a color (String variable). If color is blue, black, Brown, grey write ñyou select a cold colorò. If color 

is yellow, green, red write ñyou select a cold colorò 

 

EX 3. Enter 4 numbers. For each numbers if the number less than avarage value, write ñyou failedò. If 

the number is bigger or equal to avarage, write ñyou passedò 

 

HOMEWORK EXERSIZES (Will bring to next class -Tuesday) 

HW1 ) Enter Two double number from the screen. Compare two numbers and write the results. For 

example if the numbers you entered 1.23 and 2.34 Write 1 > 2   false 

1.23 < 2.34  true 

1.23 < 2.34 false 

1.23 == 2.34 false  

HW2 )  For a student read name, homework grade, midterm examination grade and final grade. 

Calculate class grade by equation 

Class grade = 0.25*homework grade + 0.35*midterm grade+0.4*final grade 

if total grade is less tan 60 write ñyou failedò, if it is equal or bigger than 60, write ñyou passedò  

 

HW3 )  Enter a name if the name is Mehmet or Ahmet or H¿seyin or ali or veli or hasan or deniz write 

ñyou are lucky, you win a million TLò. If not write ñsorry you lostò. 

 

 

 

 



4. INTRODUCTION TO JAVA LANGUAGE : LOOP STRUCTURES  

4.1 WHILE LOOP   STRUCTURE  

In the if structure of the previous section, it is seen that if the given boolean value is true, computer 

carries out instruction inside of the paranthesis. In the while structure it is similar to if structure, with 

one difference. In the if statement inside of the paranthesis instructions will be carried out once. In 

while statements, it will go into the paranthesis as repeatedly, as long as the boolean is true. 

 

while( boolean variable) 

{ processes while boolean variable is true} 

For example while loop in the following structure will continue infinitely 

{ System.out.println("This loop will be infinite");}  

In order to stop the loop the value of the boolean should change somewhere in the loop 

int number=0; 

while(number <= 100) 

{ number += 1; } 

This loop will turn  100 times and when number is bigger than 100, it will stop. The same loop could 

be written as 

int number=0; 

boolean b= number <= 100; 

while(b) 

{ number += 1; 

 b= number <= 100; 

 } 

 

In our first example numbers from 1 to number1 is added and sum is calculated. 

Program 4.1.1  BPIH4E1.java : an example of while loop 

import java.util.Scanner; // program uses class Scanner 

 

public class BPIH4E1 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

         // create Scanner to obtain input from command window 

        Scanner input = new Scanner( System.in );             

        int number1; // first number to add           

        int sum=0;  // sum of numbers 

        System.out.print( "Enter the number: " ); // prompt 

        number1 = input.nextInt(); // read first number from user 

        int i=1; 

        while(i<=number1) 

        { sum += i; // add numbers 

          i++; 

        }   

        System.out.printf( "Sum is %d\n", sum ); // display sum 

     } // end method main 

 

} // end class BPIH4E1 

 
---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" BPIH4E1 

Enter the number: 4 

Sum is 10 

> Terminated with exit code 0. 

 



In the second example numbers from number 1 to number 2 is added and sum is calculated. 

 

Program 4.1.2  BPIH4E2.java : an example of while loop 

import java.util.Scanner; // program uses class Scanner 

 

public class BPIH4E2 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        Scanner input = new Scanner( System.in );             

        int number1; // first number to add     

        int number2;  //last number to add       

        int sum=0; // sum of number1 and number2 

         System.out.print( "Enter the first number: " ); // prompt 

        number1 = input.nextInt(); // read first number from user 

         System.out.print( "Enter the second number: " ); // prompt 

        number2=input.nextInt(); 

        int i=number1; 

        while(i<=number2) 

        { sum += i; // add numbers 

          i++; 

        }   

        System.out.printf( "Sum from %d to %d = %d \n", number1,number2,sum ); // display sum 

     } // end method main 

} // end class BPIH4E1 

 

---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" BPIH4E2 

Enter the first number: 1 

Enter the second number: 100 

Sum from 1 to 100 = 5050  

 

> Terminated with exit code 0. 

 

In the third example we will process Strings instead of just numbers by using while statement  

Program 4.1.3  BPIH4E3.java : an example of while loop 

import java.util.Scanner; // program uses class Scanner 

 

public class BPIH4E3 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

         // create Scanner to obtain input from command window 

        Scanner input = new Scanner( System.in );             

        int number1; // first number to add            

        System.out.print( "Enter the number: " ); // prompt 

        number1 = input.nextInt(); // read first number from user 

        int i=0; 

        String star="*"; 

        String space=" "; 

        String sum=star; 

        while(i<=number1) 

        {  sum = space+sum; // add Strings   

           System.out.println(sum ); // display sum 

           i++; 



        }   

        

     } // end method main 

 

} // end class BPIH4E1 

 

---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" BPIH4E3 

Enter the number: 4 

 *  

  *  

   *  

    *  

     *  

> Terminated with exit code 0. 

 

In the next example number and stars are written in on th same line 

Program 4.1.4  BPIH4E4.java : an example of while loop 

import java.util.Scanner; // program uses class Scanner 

 

public class BPIH4E4 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

         // create Scanner to obtain input from command window 

        Scanner input = new Scanner( System.in );             

        int number1; // first number to add            

        System.out.print( "Enter the number: " ); // prompt 

        number1 = input.nextInt(); // read first number from user 

        int i=0; 

        String star="*"; 

        String space=" "; 

        String sum=star; 

        while(i<=number1) 

        {  sum = star+i+space; // add Strings   

           System.out.print(sum); // display sum 

           i++; 

        }         

     } // end method main 

 

} // end class BPIH4E1 

 
---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" BPIH4E4 

Enter the number: 5 

*0 *1 *2 *3 *4 *5  

> Terminated with exit code 0. 

 

In the next example a primitice type of plot (line plot) is drawn by usēng while loop and * sign 

 

Program 4.1.5  BPIH4E5.java : an example of while loop 

import java.util.Scanner; // program uses class Scanner 

 

public class BPIH4E5 



{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        // create Scanner to obtain input from command window 

        Scanner input = new Scanner( System.in );          

        int x1; // first x to plot   

        int x2; // last x to plot  

        int y=0; 

        System.out.print( "Enter the first number x1=" ); // prompt                      

        x1=input.nextInt(); // read first number from user 

        System.out.print( "Enter the first number x1=" ); // prompt   

        x2=input.nextInt(); // read second number from user   

        String star="*"; 

        String space=" "; 

        String sum; 

        String s=""; 

        int x=x1; 

        while(x<=x2) 

        {   y=x*x+2*x+1;  // function to be plotted 

            int i=0; 

            sum=star; 

            while(i<y) 

            { sum = space+sum; 

              i++; 

            }  

            s+=sum+"\n"; 

 

            x++; 

        }  

        System.out.println(s); 

     } // end method main 

} // end class BPIH4E1 

 
---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" BPIH4E5 

Enter the first number x1=-4 

Enter the first number x1=4 

         * 

    * 

 *  

*  

 *  

    * 

         * 

                * 

                         * 

 

 

> Terminated with exit code 0. 

 

When a complex numbers such as p=3.14159é , series solution is used. A series  
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p can be used. Let us look at how a series like 

this can be put into the prgram by using a while loop. 

Program 4.1.6  BPIH4E6.java : an example of while loop 

public class BPIH4E6 



{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        //pi = 4 - 4/3 + 4/5 -4/7+4/9-4/11+...+ 

        String s;   

        double pi=0; 

        int artieksi=-1; 

        int i=1; 

        while(i < 100000) 

        {  

        artieksi*=-1; 

        pi+=4/(2.0*i-1.0)*artieksi; 

        i++; 

        }  

        s="pi = "+pi; 

        System.out.println(s); 

     } // end method main 

} // end class BPIH4E1 

 

In the next example factorial will be calculated. Factorial is defined as : 

n!=n*(n -1)*(n-2)é.4.3.2.1 4!= 4*3*2*1 3!=3*2*1 

 

Program 4.1.7  BPIH4E7.java : an example of while loop 

import java.util.Scanner; // program uses class Scanner 

 

public class BPIH4E7 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        // create Scanner to obtain input from command window 

        Scanner input = new Scanner( System.in );          

     int number; // number to get    

        int y=0; 

        System.out.print( "Enter the number n=" ); // prompt                      

        number=input.nextInt(); // read first number from user 

        long factorial=1; 

        String s=""; 

        int i=1; 

        while(i<=number) 

        {  f actorial*=i;  

           i++; 

        }  

        s=""+number+"! = "+factorial; 

        System.out.println(s); 

     } // end method main 

} // end class BPIH4E1 

 

---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" BPIH4E7 

Enter the number n=4 



4! = 24 

> Terminated with exit code 0. 

 

In the last example a more complex series will be calculated 
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note that e=2.7182818é 

 

Program 4.1.8  BPIH4E8.java : an example of while loop 

import java.util.Scanner; // program uses class Scanner 

import java.util.Locale; 

 

public class BPIH4E8 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        // number e = 2.718... 

        // exp(x) = 1 + x /1! + x2 / 2! + x3 / 3! + x4 / 4! + .. 

        String s;  

        // create Scanner to obtain input from command window 

        Scanner input = new Scanner( System.in ); 

        Locale us=new Locale("US"); 

        input.useLocale(us);             

        System.out.print( "Enter x : " ); // prompt 

        double x = input.nextDouble(); // read first number from user         

        double power=1; 

        double exponent=1; 

        double factorial=1; 

        double number=1; 

        while(number<=200) 

        {  

        factorial*=number; 

        power*=x; 

        exponent+=power/factorial; 

        number++; 

        }  

        s="exp("+x+") = "+exponent; 

        System.out.println(s); 

     } // end method main 

} // end class BPIH4E1 

 

It is possible to use also char variable in while loop counter 

Program 4.1.9 BPIH4E12.java : an example of while loop 

import java.io.*; //java girdi cikti sinifini cagir 

import javax.swing.*; 

 



class BPIH4E12 

 {    public static void main(String args[]) 

      {  

          String s=""; 

          char b='\u03B1'; 

          while(b<='\u03C9') 

          {s+=b+" "; 

          b++;} 

          JOptionPane.showMessageDialog(null,s,"======Greek 

Letters======",JOptionPane.PLAIN_MESSAGE); 

     }  

 }  

 
 

4.2 DO-WHILE LOOP   STRUCTURE  

Do-while structure is very similar to while structure. Except in do-while statements in the paranthesis 

will be carried out at least ones, in while statement if the boolean statement is false, it will not go 

inside of the loop at all. 

 do 
{ processes while boolean variable is true} 

while( boolean variable); 

 

In order to stop the loop the value of the boolean should change somewhere in the loop 

For example in the first while loop the value of number will be 11 (it will not enter to the loop) 

int number=11; 

while(number <= 10) 

{ number += 1; } 

 

In the next do-while statement, the value of number will be 12. It will go into the loop once. 

int number=11; 

do 

{ number += 1; } 

while(number <= 10); 

 

In our first example numbers from 1 to number1 is added and sum is calculated. 

We will list the few codes, similar to while statements code here, but the all codes similar to while codes are 

available in exercise folder. 

 

Program 4.2.1  BPIH4E1A.java : an example of do-while loop 

import java.util.Scanner; // program uses class Scanner 

 

public class BPIH4E1A 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  



         // create Scanner to obtain input from command window 

        Scanner input = new Scanner( System.in );             

        int number1; // first number to add    

          

        int sum=0; // sum of number1 and number2 

        System.out.print( "Enter the number: " ); // prompt 

        number1 = input.nextInt(); // read first number from user 

        int i=1; 

        do 

        { sum += i; // add numbers 

          i++; 

        }  while(i<=number1); 

        System.out.printf( "Sum is %d\n", sum ); // display sum 

     } // end method main 

 

} // end class BPIH4E1 

 
---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" BPIH4E1A 

Enter the number: 100 

Sum is 5050 

 

> Terminated with exit code 0. 

 

Program 4.2.2  BPIH4E4A.java : an example of do-while loop 

import java.util.Scanner; // program uses class Scanner 

 

public class BPIH4E4A 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {  

         // create Scanner to obtain input from command window 

        Scanner input = new Scanner( System.in );             

        int number1; // first number to add            

        System.out.print( "Enter the number: " ); // prompt 

        number1 = input.nextInt(); // read first number from user 

        int i=0; 

        String star="*"; 

        String space="  "; 

        String sum=star; 

        String s=""; 

        do 

        {  s += star+i+space; // add Strings   

           i++; 

        }  while(i<=number1); 

        System.out.printf("%s",s); 

     } // end method main 

 

} // end class BPIH4E1 

 

---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" BPIH4E4A 

Enter the number: 20 

*0  *1  *2  *3  *4  *5  *6  *7  *8  *9  *10  *11  *12  *13  *14  *15  *16  *17  *18  *19  *20   

> Terminated with exit code 0. 



 

In this example an equation y=f(x)= 5.67*x*x+ 2.25*x-3.25  is calculated in and result is printed out. 

Program 4.2.3  BPIH4E9A.java : an example of do-while loop 

import java.util.Scanner; // program uses class Scanner 

import java.util.Locale; 

 

public class BPIH4E9A 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        Scanner input = new Scanner( System.in ); 

        Locale us=new Locale("US"); 

        input.useLocale(us);             

        System.out.print( "Enter first double x1: " ); // prompt 

        double x1 = input.nextDouble(); // read first number from user      

        System.out.print( "Enter last double x2: " ); // prompt 

        double x2 = input.nextDouble(); // read first number from user      

        System.out.print( "Enter increment step dx: " ); // prompt 

        double dx = input.nextDouble(); // read first number from user      

        double x=x1; 

        String s=""; 

        double y=0; 

        do 

        { y=5.67*x*x+ 2.25*x-3.25; // add numbers 

          x+=dx; 

          s+="x = "+x+" y = "+y+"\n"; 

        }  while(x<=x2); 

        System.out.println(s); // display x and y 

     } // end method main 

} // end class BPIH4E1 

 
---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" BPIH4E9A 

Enter first double x1: 0 

Enter last double x2: 10 

Enter increment step dx: 0.2 

x = 0.2 y = -3.25 

x = 0.4 y = -2.5732 

---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" BPIH4E9A 

Enter first double x1: 0 

Enter last double x2: 2 

Enter increment step dx: 0.2 

x = 0.2 y = -3.25 

x = 0.4 y = -2.5732 

x = 0.6000000000000001 y = -1.4427999999999999 

x = 0.8 y = 0.14120000000000088 

x = 1.0 y = 2.1788000000000007 

x = 1.2 y = 4.67 

x = 1.4 y = 7.614799999999999 

x = 1.5999999999999999 y = 11.0132 

x = 1.7999999999999998 y = 14.865199999999998 

x = 1.9999999999999998 y = 19.170799999999996 

x = 2.1999999999999997 y = 23.929999999999993 

 

> Terminated with exit code 0. 

 

 



4.3 FOR LOOP   STRUCTURE 

For loop structure is also similar to while structure. Except initial condition and incrimental conditions 

are also given in the structure  

for(initial statements, boolean condition, incremental statements) 
{ processes while boolean variable is true} 

Some example statements: 

for(int number=0,int sum=0;number <= 10;number++) 

{sum+=number; } 

 

for(double number=0,double sum=0;number <= 10.0;number+=0.1) 

{sum+=number; } 

 

For loops are usually used as a counter (similar tos um or product statements in math), but for and while can 

always be replaced each other. To show this fact the example problems given in this subchapter will be the same 

as while examples except graphic screen input and output is used in here. 

In our first example numbers from 1 to number1 is added and sum is calculated. 

 

Program 4.3.1  BPIH4E1B.java : an example of for loop 

import javax.swing.*; // program uses class Scanner 

 

public class BPIH4E1B 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {            

        int number1; // first number to add       

        int sum=0; // sum of number1 and number2 

        number1=Integer.parseInt(JOptionPane.showInputDialog("Enter first integer: ")); // read number 

        for(int i=1;i<=number1;i++)     

        { sum += i; // add numbers 

        }  

        System.out.printf( "Sum is %d\n", sum ); // display sum 

     } // end method main 

 

} // end class BPIH4E1 

 
---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" BPIH4E1B 

Sum is 5050 

> Terminated with exit code 0. 

 

In the second example numbers from number 1 to number 2 is added and sum is calculated. 

 

Program 4.3.2  BPIH4E2B.java : an example of for loop 

import javax.swing.*; // program uses class Scanner 

 

public class BPIH4E2B 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        int number1; // first number to add    

        int number2;  //last number to add       

        int sum=0; // sum of number1 and number2 

        number1=Integer.parseInt(JOptionPane.showInputDialog("Enter first integer: ")); // read number 

        number2=Integer.parseInt(JOptionPane.showInputDialog("Enter last integer: ")); // read number  



        for(int i=number1;i<=number2;i++)     

        { sum += i; // add numbers 

        }  

        System.out.printf( "Sum from %d to %d = %d \n", number1,number2,sum ); // display sum 

     } // end method main 

} // end class BPIH4E1 

 
---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" BPIH4E2B 

Sum from 1 to 100 = 5050  

> Terminated with exit code 0. 

 

In the third example we will process Strings instead of just numbers by using while statement  

Program 4.3.3  BPIH4E3B.java : an example of for loop 

import javax.swing.*; // program uses class Scanner 

 

public class BPIH4E3B 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        int number1; // first number to add        

        number1=Integer.parseInt(JOptionPane.showInputDialog("Enter number of stars: ")); // read number 

        String star="*"; 

        String space="   "; 

        String sum=star; 

        String s=""; 

        for(int i=0;i<number1;i++) 

        {  sum = space+sum; // add Strings   

           s+=sum+"\n"; 

        }  

        JOptionPane.showMessageDialog(null,s,"star map",JOptionPane.PLAIN_MESSAGE); 

     } // end method main 

} // end class BPIH4E1 

 
 

In the next example number and stars are written in on th same line 

Program 4.3.4  BPIH4E4B.java : an example of for loop 

import javax.swing.*; // program uses class Scanner 

 

public class BPIH4E4B 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        int number1; // first number to add        



        number1=Integer.parseInt(JOptionPane.showInputDialog("Enter number of starts: ")); // read number 

        String star="*"; 

        String space="   "; 

        String s=""; 

        for(int i=0;i<number1;i++) 

        {  s += star+i+space; } 

        JOptionPane.showMessageDialog(null,s,"int map",JOptionPane.PLAIN_MESSAGE); 

     } // end method main 

}  // end class BPIH4E1 

 

 
 

In the next example a primitive type of plot (line plot) is drawn by usēng while loop and * sign 

 

Program 4.3.5  BPIH4E5B.java : an example of for loop 

import javax.swing.*; // program uses class Scanner 

 

public class BPIH4E5B 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        int x1; // first x to plot   

        int x2; // last x to plot  

        int y=0;                      

        x1=Integer.parseInt(JOptionPane.showInputDialog("Enter first number: ")); // read number 

        x2=Integer.parseInt(JOptionPane.showInputDialog("Enter last number: "));  // read number        

        String star="*"; 

        String space=" "; 

        String sum=star; 

        String s=""; 

        for(int x=x1;x<=x2;x++) 

        {   y=x*x+2*x+1;  //function to be plotted 

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

            { sum = space+sum;} 

            s+=sum+"\n"; 

            sum=star; 

        }  

        JOptionPane.showMessageDialog(null,s,"star plot",JOptionPane.PLAIN_MESSAGE); 

     } // end method main 

} // end class BPIH4E5B 

 



 

 

When a complex numbers such as p=3.141592653589793, series solution is used. A series  
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p can be used. Let us look at how a series like 

this can be put into the program by using a while loop. 

 

Program 4.3.6  BPIH4E6.java : an example of for loop 

import javax.swing.*; // program uses class Scanner 

 

public class BPIH4E6B 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        //pi = 4 - 4/3 + 4/5 -4/7+4/9-4/11+...+ 

        String s;  

        int i; 

        double pi=0; 

        int artieksi=-1; 

        for(i=1;i < 100000;i++) 

        {  

        artieksi*=-1; 

        pi+=4/(2.0*i-1.0)*artieksi; 

        }  

        s="pi = "+pi; 

        JOptionPane.showMessageDialog(null,s,"number pi 

calculation",JOptionPane.PLAIN_MESSAGE); 

     } // end method main 

} // end class BPIH4E6B 

 



 
In the next example factorial will be calculated. Factorial is defined as : 

n!=n*(n -1)*(n-2)é.4.3.2.1 4!= 4*3*2*1 3!=3*2*1 

 

Program 4.3.7  BPIH4E7B.java : an example of for loop 

import javax.swing.*; // program uses class Scanner 

 

public class BPIH4E7B 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        // factorial 

        String s;  

        long factorial=1; 

        int number=Integer.parseInt(JOptionPane.showInputDialog("Enter a number: ")); // read number 

        for(int i=1;i <=number;i++) 

        {  

        factorial*=i; 

        }  

        s=""+number+"! = "+factorial; 

        JOptionPane.showMessageDialog(null,s,"factorial calculation",JOptionPane.PLAIN_MESSAGE); 

     } // end method main 

} // end class BPIH4E7B 

 

 
 

In the next example a more complex series will be calculated 

ä
¤

=

=+++=
0

2

!
......

2!

x

!1
1

n

n
x

n

xx
e  

note that e=2.7182818é 

 

Program 4.3.8  BPIH4E8B.java : an example of for loop 

import javax.swing.*; // program poweres class Scanner 

 

public class BPIH4E8B 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        // number e = 2.718... 



        // exp(x) = 1 + x /1! + x2 / 2! + x3 / 3! + x4 / 4! + .. 

        String s;  

        double x=Double.parseDouble(JOptionPane.showInputDialog("Enter a real number: ")); // read number 

        double power=1; 

        double exponent=1; 

        double factorial=1; 

        for(double sayi=1;sayi<=200;sayi++) 

        {  

        factorial*=sayi; 

        power*=x; 

        exponent+=power/factorial; 

        }  

        s="exp("+x+") = "+exponent; 

        JOptionPane.showMessageDialog(null,s,"exponent calculation",JOptionPane.PLAIN_MESSAGE); 

     } // end method main 

} // end class BPIH4E8B 

 

 
 

Another series example will be  
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Program 4.3.9  BPIH4E13B.java : an example of for loop 

import javax.swing.*; // program poweres class Scanner 

 

public class BPIH4E13B 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        // number e = 2.718... 

        // ln(x) = (x-1) - (x-1)^2/2+(x-1)^3/3+(x-1)^4/4.. 

        // for x<2; 

        String s;  

        double x=Double.parseDouble(JOptionPane.showInputDialog("Enter a real number: ")); // read number 

        double power=1; 

        double ln=0; 

        double xm1=x-1;; 

        int plusminus=-1; 

        for(double n=1;n<=10000000;n++) 

        {  

     plusminus*=-1; 

     power*=xm1; 

        ln+=plusminus*power /n;      

        }  

        s="ln("+x+") = "+ln; 

        JOptionPane.showMessageDialog(null,s,"natural logarithm calculation",JOptionPane.PLAIN_MESSAGE); 

     } // end method main 

} // end class BPIH4E13B 



 

 
 

In the last example two numbers and a number increment read from the program and a function calculated 

results are listed. 

Program 4.3.10  BPIH4E9B.java : an example of for loop 

import javax.swing.*; // program uses class Scanner 

 

public class BPIH4E9B 

{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        double x1; // first number to add    

        double x2;  //last number to add 

        double dx;       

        double y; 

        x1=Double.parseDouble(JOptionPane.showInputDialog("Enter first double: ")); // read number 

        x2=Double.parseDouble(JOptionPane.showInputDialog("Enter last double: ")); // read number 

        dx=Double.parseDouble(JOptionPane.showInputDialog("Enter increment step: ")); // read number  

        String s=""; 

        for( double x=x1;x<=x2; x+=dx) 

        { y=5.67*x*x+ 2.25*x-3.25;// calculate y 

          s+="x = "+x+" y = "+y+"\n"; 

        }  

        JOptionPane.showMessageDialog(null,s,"function calculation",JOptionPane.PLAIN_MESSAGE); //display x and y 

     } // end method main 

} // end class BPIH4E9B 

 

 
 

By using for loop structure, also char type varibles can be counted 

 



Program 4.3.11 BPIH4E12B.java : an example of for loop 

import java.io.*; //java girdi cikti sinifini cagir 

import javax.swing.*; 

 

class BPIH4E12B 

 {    public static void main(String args[]) 

      {  

          String s=""; 

          for(char b='\u0061';b<='\u007A';b++) 

          {s+=b+" ";}  

          JOptionPane.showMessageDialog(null,s,"======English Letters======",JOptionPane.PLAIN_MESSAGE); 

     }  

 }  

 

 
 

The same program can be given by using char names instead of their Unicode characters 

Program 4.3.12 BPIH4E13B.java : an example of for loop 

import java.io.*; //java girdi cikti sinifini cagir 

import javax.swing.*; 

 

class BPIH4E13B 

 {    public static void main(String args[]) 

      {  

          String s=""; 

          for(char b='A';b<='Z';b++) 

          {s+=b+" ";}  

          JOptionPane.showMessageDialog(null,s,"======English Letters======",JOptionPane.PLAIN_MESSAGE); 

     }  

 }  

 

 
 

4.4 SWITCH -CASE   STRUCTURE 

Switch-case structure is a structure closer to if structure than the above loop structures. This statement is not 

widely use among programmers because the same thing can be achived by using if blocks. The structure has the 

following form : 

switch( variable name) 

{ 

case the value of the variable : 

If the variable has the value above carry out statements here 

break; // end of structure 



case the value of the variable: 

If the variable has the value above carry out statements here 

break; // end of structure 

................ 

default : 

If non of the variable above is reached, carry out this statement 

break; // end of structure 

}  

 

A sample program of grade counter of students are given  

 

Program 4.4.1 BPIH4E10C.java : an example of switch-case statement 

import javax.swing.*; // program uses class Scanner 

 

public class BPIH4E10C 

{  

// main method begins execution of Java application 

public static void main( String args[] ) 

{               

String s1=""; 

char grade; 

boolean b=true; 

int Anumber=0,Bnumber=0,Cnumber=0,Dnumber=0,Enumber=0,Fnumber=0; 

while(b) 

{  

s1=JOptionPane.showInputDialog("Enter Student\'s grade: "); // read grade 

grade=s1.charAt(0); 

switch(grade) 

{  

case 'A': case 'a': 

Anumber++; 

break; 

case 'B': case 'b': 

Bnumber++; 

break; 

case 'C': case 'c': 

Cnumber++; 

break; 

case 'D': case 'd': 

Dnumber++; 

break; 

case 'E': case 'e': 

Enumber++; 

break; 

case 'F': case 'f': 

Fnumber++; 

break; 

default: 

b=false; 

break; 

} // end of switch-case 

}//end of while 

String s="Total of each grade : \n"; 



s+="A : "+Anumber+"\n"; 

s+="B : "+Bnumber+"\n"; 

s+="C : "+Cnumber+"\n"; 

s+="D : "+Dnumber+"\n"; 

s+="E : "+Bnumber+"\n"; 

s+="F : "+Fnumber+"\n"; 

JOptionPane.showMessageDialog(null,s,"Total number of each grade",JOptionPane.PLAIN_MESSAGE); 

//display x and y 

     } // end method main 

} // end class BPIH4E10C 

 

 

 

If the same program is written by using if blocks instead of switch-case block: 

 

Program 4.4.2 BPIH4E10C.java : switch-case statement replaced with if statement 

import javax.swing.*; // program uses class Scanner 

 

public class BPIH4E10E 

{ 

// main method begins execution of Java application 

public static void main( String args[] ) 

{               

String s1="";  

char grade; 

boolean b=true; 

int Anumber=0,Bnumber=0,Cnumber=0,Dnumber=0,Enumber=0,Fnumber=0; 

while(b) 

{  

s1=JOptionPane.showInputDialog("Enter Student\'s grade: "); // read grade 

grade=s1.charAt(0); 

if(grade=='A'||grade=='a')  

{Anumber++;}  

else if(grade=='B'||grade=='b') 

{Bnumber++;}  

else if(grade=='C'||grade=='c') 

{Cnumber++;}  

else if(grade=='D'||grade=='d') 

{Dnumber++;}  

else if(grade=='E'||grade=='e') 

{Enumber++;}  

else if(grade=='F'||grade=='f') 

{Fnumber++;}  



else 

{b=false;} 

}//end of while 

String s="Total of each grade : \n";  

s+="A : "+Anumber+" \n";  

s+="B : "+Bnumber+" \n";  

s+="C : "+Cnumber+" \n";  

s+="D : "+Dnumber+" \n";  

s+="E : "+Bnumber+" \n";  

s+="F : "+Fnumber+" \n";  

JOptionPane.showMessageDialog(null,s,"Total number of each grade",JOptionPane.PLAIN_MESSAGE); //display x 

and y 

     } // end method main 

} // end class BPIH4E10E 

 

The result is the same as the previous program. Now switch case sample will be given for a die throwing 

example. A die has 6 faces and we will be counting how many times each face is entered. 

 

Program 4.4.3 BPIH4E11C.java : an example of switch-case statement 

import javax.swing.*; // program uses class Scanner 

 

public class BPIH4E11C 

{  

// main method begins execution of Java application 

public static void main( String args[] ) 

{  

//die throw counting               

int die=1; 

boolean b=true; 

int one=0,two=0,three=0,four=0,five=0,six=0; 

while(b) 

{  

die=Integer.parseInt(JOptionPane.showInputDialog("Enter number in die :")); // read grade 

switch(die) 

{  

case 1: 

one++; 

break; 

case 2: 

two++; 

break; 

case 3: 

three++; 

break; 

case 4: 

four++; 

break; 

case 5: 

five++; 

break; 

case 6: 

six++; 

break; 

default: 



b=false; 

break; 

} // end of switch-case 

}//end of while 

String s="Total of each die face : \n"; 

s+="1 : "+one+"\n"; 

s+="2 : "+two+"\n"; 

s+="3 : "+three+"\n"; 

s+="4 : "+four+"\n"; 

s+="5 : "+five+"\n"; 

s+="6 : "+six+"\n"; 

JOptionPane.showMessageDialog(null,s,"Total number of each die face",JOptionPane.PLAIN_MESSAGE); 

//display x and y 

     } // end method main 

} // end class BPIH4E11C 

 

 

 

WEEK 4 CLASS EXERSIZES (Wil be shown at the and of Lab class) 

EX1 ) Write a program to calculate total and avarage of odd numbers (1,3,5,7,9é.99) from 0 to 100 

by using while loop. 

EX2 )  Write a program to calculate the numberä
=

=
10000

1
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n n
A by using a for loop. They claim that number A 

is equal to 684822641.64493406
6

2
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 check if it is true. 

EX3 )  Write a program to printout x and y values for the function 2

1
)(

x
xfy == , x from 1 to 20 by 

using do-while loop  

 

WEEK 4 HOMEWORK EXERSIZES (Will bring to next class -Tuesday) 

HW1) Write a program to list capital greek letters in graphics environment as shown  by using while 

loop 



 

HW2)  Write a program to calculate 
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A by using a for loop write the result. Note that 

infinite number is not possible in computer try different finite end numbers and check the result. Note : You can 

assign a second variable to write Formula easier for example b=(2.0*k)*(2.0*k); 

import javax.swing.*; // pro gram uses class Scanner 

 

public class BPIH4HW2 

{ 

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        String s;  

        double n; 

        double A=2.0; 

        double b=1.0; 

        for(double k=1.0;k < 100000000.0;k++) 

        {  

     b=(2.0*k)*(2.0*k);        

        A*=b/(b -1); 

        } 

        s="A = "+A;  

        System.out.println(s); 

        JOptionPane.showMessageDialog(null,s,"number pi calculation",JOptionPane.PLAIN_MESSAGE);  

     } // end method main 

} // end class BPIH4E1 

 

 
HW3) A series Formula for ln(x) is given by 
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can be further simplify if  a second conversion z=y*y is made 
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import javax.swing.*; // program poweres class Scanner 

 

public class BPIH4HW3 



{  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        // ln(x) = 1+y^2/3+y^4/5+y^6/7+...   y=(x-1)/(x+1) 

        String s;  

        double x=Double.parseDouble(JOptionPane.showInputDialog("Enter a real number: ")); // read number 

        double power=1; 

        double ln=1; 

        double y=(x-1)/(x+1); 

        int plusminus=-1; 

        double n=1; 

        do 

        {  

     power*=y*y; 

        ln+=power /(2.0*n+1.0);      

        n++; 

        } while(n<=10000000); 

        ln*=2*y;  

        s="ln("+x+") = "+ln; 

        JOptionPane.showMessageDialog(null,s,"natural logarithm calculation",JOptionPane.PLAIN_MESSAGE); 

     } // end method main 

} // end class BPIH4E1 

 

COMPUTER PROGRAMMING I WEEK 6 PROBLEMS (ALGORITHMS)  

Q1)  Write the following code in the editor and run it. This is the serial solution of the exponential function 
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import javax.swing.*; 

public class exp 

{  

public static void main(String arg[]) 

{  

//f(x)=exp(x) 

double x=Double.parseDouble(JOptionPane.showInputDialog("x=")); 

double factorial=1; 

double power=1; 

double exp=0; 

for(int k=1;k<200;i++) 

{exp+=power/factorial; 

 power*=x; 

 factorial*=k; 

}  

System.out.println("exp("+x+")="+exp); 

 

}  

}  

 

Q2 Write the following code in the editor and run it. . This is the serial solution of the natural logarithm (ln) 

function 
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 import javax.swing.*; 



public class ln 

{  

public static void main(String arg[]) 

{  

//f(x)=ln(x) 

double x=Double.parseDouble(JOptionPane.showInputDialog("x=")); 

double X=(x-1.0)/(x+1.0); 

double ln=X; 

double power=X; 

double K=1; 

for(int k=2;k<100;k++) 

{   power*=X*X;  

    K=2.0*k-1.0;  

 ln+=power/K; 

}  

ln*=2.0; 

System.out.println("ln("+x+")="+ln); 

}  

}  

 

Q3 Write the following code in the editor and run it. This is the the serial solution of square root function  
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 import javax.swing.*; 

public class sqrt 

{  

public static void main(String arg[]) 

{  

//f(x)=ln(a) 

double a=Double.parseDouble(JOptionPane.showInputDialog("x=")); 

// ln(a) 

double X=(a-1.0)/(a+1); 

double lna=X; 

double power=X; 

double K=1; 

for(int k=2;k<100;k++) 

{   power*=X*X;  

    K=2.0*k-1.0;  

 lna+=power/K; 

}  

lna*=2.0; 

double x=0.5*lna; 

// exp(x*ln(a)) 

double factorial=1; 

power=1; 

double sqrt=0; 

for(int i=1;i<200;i++) 

{sqrt+=power/factorial; 

 power*=x; 

 factorial*=i; 

}  

 

System.out.println("x = "+x+" sqrt("+a+")="+sqrt); 

}  

}  

 

Q4 ) Write the following code in the editor and run it. This program calculates the roots of a quadratic 

polynomial 
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In order to take the root we will use the serial solution given in example 3 

 

 public class rootofquadraticpolynomial2 

{  

public static void main(String arg[]) 

{  

//root of y=f(x)=a*x*x+b*x+c 

double a,b,c; 

a=2; 

b=4; 

c=-4; 

double delta=b*b-4*a*c; 

if(delta<0) System.out.println("Roots are complex"); 

else 

{  

// 

// ln(delta) 

double X=(delta-1.0)/(delta+1); 

double lna=X; 

double power=X; 

double K=1; 

for(int k=2;k<100;k++) 

{   power*=X*X;  

    K=2.0*k-1.0;  

 lna+=power/K; 

}  

lna*=2.0; 

double x=0.5*lna; 

// exp(x*ln(a)) 

double factorial=1; 

power=1; 

double rootdelta=0; 

for(int i=1;i<200;i++) 

{rootdelta+=power/factorial; 

 power*=x; 

 factorial*=i; 

}   

  

 

double x1=(-b+rootdelta)/(2*a); 

double x2=(-b-rootdelta)/(2*a); 

System.out.println("delta="+delta+" root(delta)="+rootdelta+" x1 = "+x1+" x2 = "+x2); 

}  

}  

}  

  

 

Q5) Write the following code in the editor and run it. This program calculates the roots of a quadratic 

polynomial 

0)( 2 =++== cbxaxxfy
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In order to take the root we will use Newton-raphson iterative formula: 
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in order to use this formula a first guess should be given

 

 

public class rootofquadraticpolynomial 

{  

public static void main(String arg[]) 

{  

//root of y=f(x)=a*x*x+b*x+c 

double a,b,c; 

a=2; 

b=4; 

c=-4; 

double delta=b*b-4*a*c; 

if(delta<0) System.out.println("Roots are complex"); 

else 

{  

//calculation of roots of delta 

//first gues for x 

double x=delta/2.0; 

for(int i=0;i<100;i++) 

{x=x-(x*x-delta)/(2.0*x);} 

double x1=(-b+x)/(2*a); 

double x2=(-b-x)/(2*a); 

System.out.println("delta="+delta+"root(delta)="+x+"x1="+x1+"x2="+x2); 

}} }  

  

Q6) Develop a program to calculate the following series 
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5. METHODS AND INTRODUCTION TO CLASSES  

5.1 METHODS 

Methods and variables are the main components of java programs. The main componenets of java 

programs are classes. Methods are program components located in a class. Methods also have input 

and output variables which makes them to communucate with other program parts.  

 
In general class has the following structure: 

(public) (static) name_of_the_method(method input variables list) 

{  

Processes to be carried out in method 

return Method output variable 

}  

If an example given: 

public static double z(int x,double y) 

{ 

double w = 3.5; 

double f ; 

f = w*x*x+y;  

return f;  

} 

In this method, x and y is integer type input variables, z method name and f is local variable used 

inside the method, and because f is used with return, it is also the output variable. The word public 

declare that the method can be accessed by any program. There is also word private and protected for 

limited acsess. The word static declares that method can be used as a complete programming piece. 

Methods can also exist as a part of a complete class, which some of the variable decleration is given in 

some other part of the class structure. In this case it is not a whole structure by itself, but a subpart of 

class stucture. When that is the case the word static is not used. 

 

Program 5.1.1 BPIH5E1: an example of static method call 

import javax.swing.*;  

 

      public class BPIH5E1 

      {  

      public static double z(int x,double y) 

      {  

      double w = 3.5; 

      double f ; 

      f = w*x*x+y;  

      return f; 

      }  

 

     public static void main( String args[] ) 

     {             



                 int i=3; 

                 double q=2.0; 

      String s="z = "+z(i,q); 

        JOptionPane.showMessageDialog(null,s,"method example",JOptionPane.PLAIN_MESSAGE); 

     } // end method main 

} // end class BPIH5E1 

 

 
It should be note that in our example program two methods are declared one is z the other is main. 

Once a method is declared it can be called from the other programs as well (if it is declared as public) 

Program 5.1.2 BPIH5E2: an example of static method call 

   import javax.swing.*; // program uses class Scanner 

 

      public class BPIH5E2 

      {  

 

     public static void main( String args[] ) 

     {             

         int i=3; 

         double q=2.0; 

        String s="z = "+BPIH5E1.z(i,q); 

        JOptionPane.showMessageDialog(null,s,"method example",JOptionPane.PLAIN_MESSAGE); 

     } // end method main 

} // end class BPIH4E2 

 

The output of second example is the same as the first one. It is also used the method from the first 

example by declaring the name as : 

BPIH5E1.z(i,q); 

BPIH5E1. in the declaration tells us that method is defined in class BPIH5E1. Now that we learn how to write a 

method, programs previously written as a whole in the main program such as BPIH4E8B can be 

written now by using a new method. 

 

Program 5.1.3 BPIH5E3: an example of static method call to calculate function exp 

import javax.swing. JOptionPane; // program poweres class Scanner 

 

public class BPIH5E3 

{  

     // main method begins execution of Java application 

     public static double exp(double x) 

     {  

        // number e = 2.718... 

        // exp(x) = 1 + x /1! + x2 / 2! + x3 / 3! + x4 / 4! + ..         

        double power=1; 

        double exponent=1; 

        double factorial=1; 



        for(double sayi=1;sayi<=200;sayi++) 

        {  

        factorial*=sayi; 

        power*=x; 

        exponent+=power/factorial; 

        }  

      return exponent;       

      }// end method exp 

   

     public static void main( String args[] ) 

     {             

        String s;  

        double x=Double.parseDouble(JOptionPane.showInputDialog("Enter a real number: "));  

       // read number 

        s="exp("+x+") = "+exp(x); 

        JOptionPane.showMessageDialog(null,s,"exponent 

calculation",JOptionPane.PLAIN_MESSAGE); 

     } // end method main 

} // end class BPIH4E1 

 

 
 

Observe the differences between program BPIH4E8B and BPIH5E3. Once a method such as exp 

written, it can be used in anywhere. In example BPIH5E4, exp is called from program BPIH5E3 

 

Program 5.1.4 BPIH5E4.java : an example of static method call to calculate function exp 

import javax.swing.*;  

 

public class BPIH5E4 

{  

     // main method begins execution of Java application   

     public static void main( String args[] ) 

     {             

        String s;  

        double x=Double.parseDouble(JOptionPane.showInputDialog("Enter a real number: "));  

        // read number 

        s="exp("+x+") = "+BPIH5E3.exp(x); 

        JOptionPane.showMessageDialog(null,s,"exponent calculation",JOptionPane.PLAIN_MESSAGE); 

     } // end method main 

} // end class BPIH4E4 

 

It can also be noted in this point that JOptionPane.showMessageDialog is a method called 

showMessageDialog defined in class JOptionPane. Because this class definition is not located in our 



directory directly, it should also be defined the location of the class. It is given with import statemet 

as:   import javax.swing.JOptionPane; 

There are other important libraries that we can utilises methods written in. For example, class Math is 

one of the important libraries for mathematical processes 

Table  2.1 some of the static methods defined in class Math 

Method Definition  Example 

abs(x) Absolute value of double variable x Math.abs(9.2) = 9.2   

Math.abs(-9.2) = 9.2  

ceil(x)  Converts double variable x to one 

upper integer value 

Math.ceil(9.2) = 10  

Math.ceil(-9.8) = -9 

floor(x) Converts double variable x to one 

lower integer value 

Math.floor(9.2) = 9  

Math.floor(-9.8) = -10 

cos(x) Cosine of double value x(in radian) Math.cos(1.0)=0.54030230568 

sin(x) sine of double value x(in radian) Math.sin(1.0)=0.8414709840709 

tan(x) Tangent of double value x(in radian) Math.tan(1.0)=1.557040724655 

acos(x) Inverse cosine (in radian) of double 

value x 

Math.acos(0.54030230568)=1.0 

asin(x) Inverse sine (in radian) of double 

value x 

Math.asin(0.8414709840709)=1.0 

atan(x)  

   

atan2(x,y)  

Inverse Tangent (in radian) of double 

value x 

Inverse Tangent (in radian) of double 

value x and y as in cartesian 

coordinate system 

4.0*Math.atan(1.0)=3.14159265359  

   

4.0*Math.atan2(1.0,1.0)=3.14159265359 

exp(x) Powers of exponent number 

e(2.7182818284590452354)  

Math.exp(1.0) =2.718281828459  

Math.exp(2.0) =7.389056098931 

log(x) Natural logarithm for power e Math.log(2.718281828459)=1.0 

pow(x,y) Y power of x  Math.pow(3,2)=9.0 

max(x,y) Maximum of x and y Math.max(2.3,12.7)=12.7 

min(x,y) Minimum of x and y Math.min(2.3,12.7)=2.3 

random() Random number between 0 and y Math.random() = any double number between 

0 and 1 in random 

 

By using Math library, Program 5.1.4 BPIH5E4.java can be re-written as : 

 Program 5.1.5 BPIH5E5.java : an example of static method call to calculate function exp 

import javax.swing.JOptionPane; ; // program poweres class Scanner 

 

public class BPIH5E5 

{  

     // main method begins execution of Java application   

     public static void main( String args[] ) 



     {             

        String s;  

        double x=Double.parseDouble(JOptionPane.showInputDialog("Enter a real number: ")); // read number 

        s="exp("+x+") = "+Math.exp(x); 

        JOptionPane.showMessageDialog(null,s,"exponent calculation",JOptionPane.PLAIN_MESSAGE); 

     } // end method main 

} // end class BPIH4E5 

 

In the next example some of the Math library methods will be used. 

Program 5.1.6 BPIH5E6.java : an example of static method call to calculate function exp 

import javax.swing.JOptionPane; 

public class BPIH5E6 

{  

     public static void main (String args[]) 

     {  

     double x,y; 

     String s=""; 

     x=Double.parseDouble(JOptionPane.showInputDialog 

     ("enter a real number : ")); 

     y=Double.parseDouble(JOptionPane.showInputDialog 

     ("enter a second real number giriniz : ")); 

 

     s +="Statik Matematik k¿t¿phanesi Math de \n"; 

     s+="en cok kullanilan metodlar :\n" ; 

     // Math.abs(3.2)=3.2   Math.abs(-3.2)=3.2 

     s+="Math.abs("+x+") = "+Math.abs(x)+"\n"; 

     // Math.ceil(9.2)=10   Math.ceil(-9.8)=-9 

     s+="Math.ceil("+x+") = "+Math.ceil(x)+"\n"; 

     // Math.floor(9.2)=9   Math.floor(-9.8)=-10 

     s+="Math.floor("+x+") = "+Math.floor(x)+"\n"; 

     s += "Math.PI         = "+Math.PI+"\n"; 

     //trigonometric function 

     s += "Math.sin("+x+") = "+Math.cos(x)+"\n"; 

     s += "Math.cos("+x+") = "+Math.sin(x)+"\n"; 

     s += "Math.tan("+x+") = "+Math.tan(x)+"\n"; 

     s += "Math.asin("+y+") = "+Math.acos(y)+"\n"; 

     s += "Math.acos("+y+") = "+Math.asin(y)+"\n"; 

     s += "Math.atan("+y+") = "+Math.atan(y)+"\n"; 

     //hyperbolic functions 

     s += "Math.sinh("+x+") = "+Math.cos(x)+"\n"; 

     s += "Math.cosh("+x+") = "+Math.sin(x)+"\n"; 

     s += "Math.tanh("+x+") = "+Math.tan(x)+"\n"; 

     s += "Math.asinh("+y+") = "+Math.acos(y)+"\n"; 

     s += "Math.acosh("+y+") = "+Math.asin(y)+"\n"; 

     s += "Math.atanh("+y+") = "+Math.atan(y)+"\n"; 

     // Math.E       number e = 2.718281828... 

     s += "Math.E = "+Math.E+"\n"; 

     s += "Math.log("+x+") = "+Math.log(x)+"\n"; 

     s += "Math.pow("+x+","+y+" ) = "+Math.pow(x,y)+"\n"; 

     s += "Math.exp("+x+" ) = "+Math.exp(x)+"\n"; 

     s += "Math.sqrt("+x+" ) = "+Math.sqrt(x)+"\n"; 

     // Math.max(x,y)   Math.min(x,y) 

     s += "Math.max("+x+","+y+" ) = "+Math.max(x,y)+"\n"; 

     s += "Math.min("+x+","+y+" ) = "+Math.min(x,y)+"\n"; 

     JOptionPane.showMessageDialog(null,s, 

     "some of the Math library methods",JOptionPane.PLAIN_MESSAGE); 

     System.exit(0); 

     }  



}  

 

In order to show you the usage of random number, Program 4.4.3 BPIH4E11C.java is re-written with a 

throw_die method. This method will give a random number between 1 to 6 (to simulate die faces) and count how 

many times each faces comes. We tried 1million die throw in the program. Compare the code with 

BPIH4E11C.java. 

 

 

Program 5.1.6 BPIH5E7.java : an example of static method die throwing and counting 

import javax.swing.*; // program uses class Scanner 

 

public class BPIH5E7 

{  

//die method  

public static int throw_die() 

{return (int)(Math.random()*6+1);} 

  

// main method  

public static void main( String args[] ) 

{  

//die throw counting               

int die=1; 



boolean b=true; 

int one=0,two=0,three=0,four=0,five=0,six=0; 

int counter=0; 

while(counter<1000000) 

{  

die=throw_die(); 

if(die==1) {one++;} 

else if (die==2) {two++;} 

else if (die==3) {three++;} 

else if (die==4) {four++;} 

else if (die==5) {five++;} 

else if (die==6) {six++;} 

counter++; 

}//end of while 

String s="Total of each die face : \n"; 

s+="1 : "+one+"\n"; 

s+="2 : "+two+"\n"; 

s+="3 : "+three+"\n"; 

s+="4 : "+four+"\n"; 

s+="5 : "+five+"\n"; 

s+="6 : "+six+"\n"; 

JOptionPane.showMessageDialog(null,s,"Total number of each die face",JOptionPane.PLAIN_MESSAGE); //display x and y 

     } // end method main 

} // end class BPIH4E11C 

 

 
 

As seen from the results numbers are similar to each other due to statistical possibility of each face of 

the the is 1/6th. Theoretically each face should come 166667 times. 

In Homework 3 of the last week natural logarithm calculation was given with the Formula :  
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If this Formula written as a static method: 

Program 5.1.7 BPIH5E13.java : an example of static method natural logarithm series calculation 

import javax.swing.*; // program poweres class Scanner 

 

public class BPIH5E13 



{  

    public static double log(double x) 

    {  

       // ln(x) = 1+y^2/3+y^4/5+y^6/7+...   y=(x-1)/(x+1)               

        double power=1; 

        double ln=1; 

        double y=(x-1)/(x+1); 

        double n=1; 

        do 

        { power*=y*y;  

        ln+=power /(2.0*n+1.0);      

        n++; 

        } while(n<=100000); 

        ln*=2*y;  

        return ln; 

     }  

    // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        String s;  

        double x=Double.parseDouble(JOptionPane.showInputDialog("Enter a real number: ")); // read number 

        s="log("+x+") = "+log(x)+"   "+"Math library ="+Math.log(x); 

        System.out.println(s); 

        JOptionPane.showMessageDialog(null,s,"natural logarithm calculation",JOptionPane.PLAIN_MESSAGE); 

     } // end method main 

} // end class BPIH4E1 

 

The results are also compared with Math library result to see accuracy of the series. 

 
 

 
 

 

In order to improve the accuracy further, big digit number can be converted small digit number before 

the calculation is carried out. For example 

ln(123.456)=ln(1.23456*10
2
)= ln(1.23456)+ln(10

2
)= ln(1.23456)+2*ln(10)= 

ln(1.23456)+2*2.302585092994046 

ln(1234.56)= ln(1.23456)+3*2.302585092994046 

ln(12345.6)= ln(1.23456)+4*2.302585092994046 

 

We will write a second version to utilise this property 

Program 5.1.8 BPIH5E14.java : an example of static method natural logarithm series calculation 

With digit correction  

import javax.swing.*; // program poweres class Scanner 

 



public class BPIH5E14 

{  

    public static double log(double x) 

    {  

     // ln(x) = 1+y^2/3+y^4/5+y^6/7+...   y=(x-1)/(x+1) 

     // 

     double ln10=2.302585092994046; 

        int m=0; 

        int j=1; 

        double z=x;  

        j=(int)z;          

        while(j>0)  

        {        

     if(j>0) {x=z;m++;}  

     z=x/10; 

     j=(int)z;     

     }  

     x=z; 

                    

        double power=1; 

        double ln=1; 

        double y=(x-1)/(x+1); 

        double n=1; 

        do 

        {  

     power*=y*y; 

        ln+=power /(2.0*n+1.0);      

        n++; 

        } while(n<=100000); 

        ln*=2*y;  

        ln+=m*ln10; 

     return ln; 

     }  

     // main method begins execution of Java application 

     public static void main( String args[] ) 

     {             

        String s;  

        double x=Double.parseDouble(JOptionPane.showInputDialog("Enter a real number: ")); // read number 

        s="log("+x+") = "+log(x)+"   "+"Math library ="+Math.log(x); 

        JOptionPane.showMessageDialog(null,s,"natural logarithm calculation",JOptionPane.PLAIN_MESSAGE); 

     } // end method main 

} // end class BPIH4E1 

 

 
 

  



 

The next example will plot the integer data by using a given character 

 

Program 5.1.9 BPIH5E18.java : an example of static method line plotting of an integer function 

import java.io.*;     //java girdi cikti sinifini cagir 

import javax.swing.*; 

 

class BPIH5E18 

 {   public static String emptychar(int emptyspace,char x1) 

     {String s="";           

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

          {s+=" ";}  

          s+=x1+"\n"; 

          return s;    

     }  

      

     public static int y(int x) 

     {return x*x;}  

      

     public static void  plot(int x1,int x2,char c1) 

     { String s=""; 

       for(int x=x1;x<=x2;x++) 

       {s+=emptychar(y(x),c1);} 

       print(s);  

     }  

        

  public static void print(String s) 

     {  

    JOptionPane.showMessageDialog(null,s,"     ",JOptionPane.PLAIN_MESSAGE);    

  }  

    

  public static void main(String args[]) 

     {   

         plot(-10,10,'*');          

     }  

 }  

 

 

5.2 INTRODUCTION TO CLASS CONCEPT AND DYNAMIC METHOD  

 

The basic structure of java programming language is classes. Classes behaves as a new type of 

variable, defined by the programmer. If a varible in a class is declared, it can be declared similar to 

declaration of variables 

Classname objectname; 

The variables declared in classes are called objects. Class based programming is called Object oriented 

programming. Classes can contain variables, objects of other classes and methods as a part of their 

structure. If you want to declare an object new structure is used. For example  

book a=new book(); 

here book is the name of the class and a is the name of the object. In the example dynamic1.java, class 

name is dynamic1 Class has one variable (int i) and it is declared as 6. Class has also declaration of 

method  public double y(double x). In this method the word static is not used, and the class variable i 

is used inside as a part of the satetement directly. So this type of methods are dynamic and the value of 

function y is changed is variable i is changed in the program. In order to use class we declared object  

z as : 

dynamic1 z=new dynamic(); 

After this decleration to call variable int i  and method public double y(double x) is reached through 

object z as z.i and z.y(2.0);  



 

Program 5.2.1 dynamic1.java : an example of dynamic method and object decleration 

 import javax.swing.*; // program uses class Scanner 

public class dynamic1 

{  

int  i=6; //class variable 

 

public double y(double x) 

{return x*x*i;}  

 

public static void main(String arg[]) 

{  

dynamic1 z=new dynamic1(); 

String s="i="+z.i+" y = "+z.y(2.0)+"\n"; 

z.i=2; 

s+="i="+z.i+" y = "+z.y(2.0); 

JOptionPane.showMessageDialog(null,s, 

"Dynamic method and object declaration",JOptionPane.PLAIN_MESSAGE);  

} }  

 

 
 

 

Once Class is declared, its variables and methods can be used from anywhere if they defined as public. 

Program 5.2.2 dynamic2.java : an example of dynamic method and object decleration 

 import javax.swing.*; // program uses class Scanner 

 

public class dynamic3 

{  

public static void main(String arg[]) 

{  

dynamic1 z=new dynamic1(); 

String s="i="+z.i+" y = "+z.y(2.0)+"\n"; 

z.i=2; 

s+="i="+z.i+" y = "+z.y(2.0); 

JOptionPane.showMessageDialog(null,s, 

"Dynamic method and object declaration",JOptionPane.PLAIN_MESSAGE);  

} }  

 



 
 

We can put methods to return string values into the classes. As well note that class dynamic10 

Does not have a main method and itôs called from class dynamic11 

Program 5.2.3 dynamic10.java : an example of dynamic method and object decleration 

public class dynamic10 

{  

int  i=6; //class variable 

public double y(double x) 

{return x*x*i;}  

public String s1(int j,double x) 

{ i=j;  

  String s="i="+i+" y = "+y(x)+"\n"; 

 return s; 

} }  

 

Program 5.2.4 dynamic11.java : an example of dynamic method and object decleration 

import javax.swing.*; // program uses class Scanner 

public class dynamic11 

{  

public static void main(String arg[]) 

{  

dynamic10 z=new dynamic10(); 

String s=z.s1(6,2.0)+z.s1(2,2.0); 

JOptionPane.showMessageDialog(null,s, 

"Dynamic method and object declaration",JOptionPane.PLAIN_MESSAGE);  

} }  

 

The next program is the same as the previous, but JOptionPane.showMessageDialog(null,s, 

"Dynamic method and object declaration",JOptionPane.PLAIN_MESSAGE); statement is given 

as a seperate method write. Not that the output type of this method is void. Void types does not return 

any value. 

Program 5.2.4 dynamic12.java : an example of dynamic method and object decleration 

import javax.swing.*; // program uses class Scanner 

 

public class dynamic12 

{  

public static void write(String s) 

{ JOptionPane.showMessageDialog(null,s, 

"Dynamic method and object declaration",JOptionPane.PLAIN_MESSAGE);  

}  

 

public static void main(String arg[]) 

{  

dynamic10 z=new dynamic10(); 

String s=z.s1(6,2.0)+z.s1(2,2.0); 

write(s); 

}    



}  

 

Dynamic methods in the same class can be called each other  directly 

 

Program 5.2.5 dynamic3.java : an example of dynamic method and object decleration 

 

import javax.swing.*; // program uses class Scanner 

 

public class dynamic3 

{  

int  i=6; //class variable 

 

public double y(double x) 

{return x*x*i;}  

 

public double w(double x) 

{double f=2.*x*x*y(x);  

 return f; 

}  

 

public static void main(String arg[]) 

{  

dynamic3 z=new dynamic3(); 

double xx=2.0; 

String s="i="+z.i+" y = "+z.y(xx)+" w="+z.w(xx)+" \n";  

z.i=2; 

s+="i="+z.i+" y = "+z.y(xx)+" w="+z.w(xx);  

JOptionPane.showMessageDialog(null,s, 

"Dynamic method and object declaration",JOptionPane.PLAIN_MESSAGE);  

}    

}  

 

Program 5.2.6 dynamic4.java : an example of dynamic method and object decleration 

port javax.swing.*; // program uses class Scanner 

 

public class dynamic5 

{  

public static void main(String arg[]) 

{  

dynamic3 z=new dynamic3(); 

double xx=2.0; 

String s="i="+z.i+" y = "+z.y(xx)+" w="+z.w(xx)+"\n"; 

z.i=2; 

s+="i="+z.i+" y = "+z.y(xx)+" w="+z.w(xx); 

JOptionPane.showMessageDialog(null,s, 

"Dynamic method and object declaration",JOptionPane.PLAIN_MESSAGE);  

}    

}  

 

Class variable (variables defined in the class) can be accessed and changed by dynamic classes. 

 

Program 5.2.7 dynamic5.java : an example of dynamic method and object decleration 

 import javax.swing.*; // program uses class Scanner 

 

public class dynamic5 

{  



String s="your name  = ";  

 

public void y(String s1) 

{s+=s1;} 

 

public static void main(String arg[]) 

{  

dynamic5 d1=new dynamic5(); 

d1.y("Ali");  

d1.y(" Veli"); 

String s=d1.s; 

JOptionPane.showMessageDialog(null,s, 

"Dynamic method and object declaration",JOptionPane.PLAIN_MESSAGE);  

}    

}  

 

In this program object d1 defined and class variable s is set as ñyour name = ñ String. Dynamic method added 

the input string to String s value aech time it is called. 

 
When the value of the class variable is required the change a special method called constructor is used. This 

dynamic class is void type and the name is the same as the class name. The basic purpose of the metod is to load 

a value into the class variables. 

Program 5.2.8 dynamic6.java : an example of dynamicconstructor method,  and object decleration 

 import javax.swing.*; // program uses class Scanner 

 

public class dynamic6 

{  

String s="your name = ";  

 

public dynamic6(String s1) 

{s+=s1;} 

 

public static void main(String arg[]) 

{  

dynamic6 d1=new dynamic6("Ali"); 

String s=d1.s; 

JOptionPane.showMessageDialog(null,s, 

"Dynamic method and object declaration",JOptionPane.PLAIN_MESSAGE);  

}    

}  

 

 
 



Another simple example of dynamic constructor method class variable decleration 

Program 5.2.9 dynamic7.java : an example of dynamicconstructor method,  and object decleration 

import javax.swing.*; // program uses class Scanner 

 

public class dynamic7 

{  

double x;  

 

public dynamic7(double x1) 

{x=x1;}  

 

public String toString() 

{String s="x = "+x; 

return s; 

}  

 

public static void main(String arg[]) 

{  

dynamic7 d1=new dynamic7(3.0); 

JOptionPane.showMessageDialog(null,d1.toString(), 

"Dynamic method and object declaration",JOptionPane.PLAIN_MESSAGE);  

}    

}  

 

 
 

5.3 RECURSIVE METHODS 

In java methods can call themselves. This will construct a new type of  loop structure. This concept 

can be explained better with an examples. In the next problem factorial process is defined with a static 

method by using for loop structure. 

Program 5.3.1 BPIH5E15.java : static for loop factorial method 

import javax.swing.*; 

 

public class forloop1 

{  

  public static long factorial(int x)  

  {  

  long faktoriyel=1;  

  for(int sayi=1;sayi<=x;sayi++)  

  { faktoriyel*=sayi;}  

  return faktoriyel;  

  }  

  

  public static int read_int() 

  {            

        int number1=Integer.parseInt(JOptionPane.showInputDialog("enter an integer:"));   

        return number1;   

  }  

  public static void print(String s) 



  {JOptionPane.showMessageDialog(null,s); } 

    

 // main method begins execution of Java application 

 public static void main( String args[] ) 

 {    

 int x=read_int();  

 String s=x+" factorial =" + factorial(x); 

 print(s);  

 } // end of main method 

 

} // end class forloop1 

 

 
 

In the second example the same process will be achived by recursive loop 

 

Program 5.3.2 recursiveloop1.java : static recursive loop factorial method 

import javax.swing.*; 

 

public class recursiveloop1 

{  

public static long factorial(int x)  

{   

if( x <= 1 )   

return 1;  

else  

return x * factorial( x - 1);   

}   

 

  public static int read_int() 

  {            

        int number1=Integer.parseInt(JOptionPane.showInputDialog("enter an integer:"));   

        return number1;   

  }  

  public static void print(String s) 

  {JOptionPane.showMessageDialog(null,s); } 

    

 // main method begins execution of Java application 

 public static void main( String args[] ) 

 {    

 int x=read_int();  

 String s=x+" factorial =" + factorial(x); 



 print(s);  

 } // end of main method 

 

} // end class recursiveloop1 

 

As it is seen, method calls itself in here till x is equal to 1. Following up the recursive loops are 

relatively difficult and memory extensive process, therefore they are nott recommended unless a clear 

advantage is existed to use them. 

 

5.4 USING METHODS WITH THE SAME NAME IN THE SAME CLASS 

(OVERLOADING)  

 

We can use the same method name as long as the input parameters are different. If input parameters 

are the same eventhough return type is different or the variable name it is not allowed. For example: 

 

public double methodB(double variableA)  

or 

public double methodB(double variableB)  

or 

public int methodB(double variableC)  

can not be distinguished by java , but 

public double methodC(double variableA)  

and 

public double methodC(int variableB)  

or  

public double methodC(double variableA, double variableB)  

can be distungished by java as different methods 

If an example is given, the following program has a static method to list a character list between given 

two characters. It also has two print methods. These methods are actually calls 

JOptionPane.showMessageDialog method inside, but one has only output in the input tream and the 

other has output and header in the input stream. Now system will have a choice between two print 

method.  

public static void print(String s,String heading)  and 

public static void print(String s) 

 

Program 5.4.1 overloadedmethods.java : using overloaded print method 

 import java.io.*; //java girdi cikti sinifini cagir 

import javax.swing.*; 

class overloadedmethods 

 {   public static String charstring(char x1,char x2) 

     {String s="";  

          int i=0; 

          if(x2>x1)  

          {  

          for(char b=x1;b<=x2;b++) 

          {s+=b+" "; 

           i++; 

          // a control-return in every 20 character  

          if(i%20==0){s+="\n";}  



          }  

          }  

          else 

          {  

          for(char b=x1;b>=x2;b--) 

          {s+=b+" "; 

          i++; 

          if(i%20==0){s+="\n";}            

          }  

          }  

       return s;    

     }  

     public static void print(String s,String heading) 

     {  

    JOptionPane.showMessageDialog(null,s,heading,JOptionPane.PLAIN_MESSAGE);    

     }  

   

  public static void print(String s) 

             {  

    JOptionPane.showMessageDialog(null,s,"     ",JOptionPane.PLAIN_MESSAGE);    

  }     

  public static void main(String args[]) 

     {   

         print(charstring('\u0390','\u03FF'),"character string"); 

         print(charstring('\u00F0','\u00FF'));          

     }  

 }  

 

 

 
 

WEEK 5 CLASS EXERSIZES (Wil be shown at the and of Lab class) 



EX1 ) Write a static method to calculate the first number ä
=

=
10000

1
2

1
6

n n
A by using a for loop. Then calculate 

pi by taken square root of A. )(. AsqrtMathA==p  

 

EX2 ) write a program with static method that will calculate avarage of integer numbers starting at x1 

and ending at x2 

EX3 )  Write a program to printout x and y values for the function 2

1
)(

x
xfy == , x from 1 to 20 by 

using do-while loop . f(x) will be written as a static method 

 

EX4) Fibonnacci numbers are defined with series Fn=Fn-1+Fn-2  where F0=0 and F1=1. Write a method 

with for loop to calculate Fibonnacci number public static int F(int n)  

The Fibonacci sequence is named after Leonardo of Pisa, who was known as Fibonacci (a contraction 

of filius Bonaccio, "son of Bonaccio"). Fibonacci's 1202 book Liber Abaci introduced the sequence to 

Western European mathematics, although the sequence had been previously described in Indian 

mathematics. 

 

EX5)  Write the following code in the editor and run it. This contains  the serial solution of the exponential 

function, logaritm function and power function in the static method form 
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 import javax.swing.*; 

public class method1 

{  

 

// static method exp  

public static double exp(double x) 

{   

double factorial=1; 

double power=1; 

double exp=0; 

for(int k=1;k<200;k++) 

{exp+=power/factorial; 

 power*=x; 

 factorial*=k; 

}  

return exp; 

}   

//static method ln 

public static double ln(double x) 

{  

double X=(x-1.0)/(x+1.0); 

double ln=X; 

double power=X; 

double K=1; 

for(int k=2;k<100;k++) 

{   power*=X*X;  

    K=2.0*k-1.0;  

 ln+=power/K; 

}  

ln*=2.0; 

return ln; 

}  

//static method sqrt 

public static double sqrt(double x) 

http://en.wikipedia.org/wiki/Leonardo_of_Pisa
http://en.wikipedia.org/wiki/Liber_Abaci
http://en.wikipedia.org/wiki/Indian_mathematics
http://en.wikipedia.org/wiki/Indian_mathematics


{return pow(x,0.5);} 

 

//static method pow 

public static double pow(double a,double x) 

{return exp(x*ln(a));} 

 

//static method print 

public static void print(String st1) 

{ JOptionPane.showMessageDialog(null,st1);}  

 

//method main  

public static void main(String arg[]) 

{  

//f(x)=exp(x) 

double x=Double.parseDouble(JOptionPane.showInputDialog("x=")); 

String s="exp("+x+")="+exp(x)+"\n"; 

s+="ln("+x+")="+ln(x)+"\n"; 

s+="sqrt("+x+")="+sqrt(x); 

print(s); 

}  

 

}  

 

EX6 ) Write the following code in the editor and run it. This program calculates the roots of a quadratic 

polynomial in method form 
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In order to take the root we will use the methods sqrt and print given in example 1 

 

 import javax.swing.*; 

public class method2 

{  

//method quadpolyroot1  

public static double quadpolyroot1(double a,double b,double c) 

{ //y=f(x)=a*x*x+b*x+c=0  

double delta=b*b-4*a*c; 

double x1=0; 

if(delta<0) System.out.println("Roots are complex"); 

else  { x1=(-b+method1.sqrt(delta))/(2*a);} 

return x1; 

}  

 

//method quadpolyroot2 

public static double quadpolyroot2(double a,double b,double c) 

{ //y=f(x)=a*x*x+b*x+c=0  

double delta=b*b-4*a*c; 

double x2=0; 

if(delta<0) System.out.println("Roots are complex"); 

else { x2=(-b-method1.sqrt(delta))/(2*a);} 

return x2; 



}  

 

//method input 

public static double input(String s2) 

{double y=Double.parseDouble(JOptionPane.showInputDialog(s2)); 

 return y;  

}  

 

//method main  

public static void main(String arg[]) 

{  

//f(x)=exp(x) 

double a=input("y=f(x)=a*x*x+b*x+c=0, a = "); 

double b=input("y=f(x)=a*x*x+b*x+c=0, b = "); 

double c=input("y=f(x)=a*x*x+b*x+c=0, c = "); 

String s="root1 = "+quadpolyroot1(a,b,c)+"\n"; 

s+="root2 = "+quadpolyroot2(a,b,c)+"\n"; 

method1.print(s); 

}  

 

}  

  

 

EX7) Write the following code in the editor and run it. This contains  the serial solution of the exponential 

function, logaritm function and power function similar to  in the question 1 (serial solutions)  , but the actual 

methods are given in the java library class Math 

import javax.swing.*; 

public class method3 

{  

 

//main method  

public static void main(String arg[]) 

{  

//f(x)=exp(x) 

double x=method2.input("x=");  

String s="exp("+x+")="+Math.exp(x)+"\n"; 

s+="ln("+x+")="+Math.log(x)+"\n"; 

s+="sqrt("+x+")="+Math.sqrt(x) ; 

method1.print(s); 

}  

 

}  

  

EX8) The program calculates sin(x) and cos(x) series as methods  
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And compare the results with the Math library methods sin and cos write the code and run it.

  import javax.swing.*; 

public class method4 

{  

  

public static double sin(double x) 

{int isaret=1; 

 double pow=x; 

 double fact=1; 

 int n=1; 

 double sin=0; 

 for(int k=1;k<100;k++) 

 {  



  sin+=pow/fact*isaret; 

  pow*=x*x;  

  n=2*k+1; 

  fact*=n*(n-1); 

  isaret*=-1; 

 }  

 return sin;  

}  

 

public static double cos(double x) 

{int isaret=1; 

 double pow=1; 

 double fact=1; 

 int n=1; 

 double cos=1; 

 for(int k=1;k<100;k++) 

 {  

  pow*=x*x;  

  n=2*k; 

  fact*=n*(n-1); 

  isaret*=-1; 

  cos+=pow/fact*isaret; 

 }  

 return cos;  

}  

 

public static void main(String arg[]) 

{  

//f(x)=exp(x) 

double x=method2.input("x="); 

String s="sin("+x+")="+sin(x)+" Math library sin("+x+")="+Math.sin(x)+"\n"; 

s+="cos("+x+")="+cos(x)+" Math library cos("+x+")="+Math.sin(x)+"\n"; 

method1.print(s); 

}  

}  

 

WEEK 5 HOMEWORK EXERSIZES (Will bring to next class -Tuesday) 

HW1) Fibonnacci numbers are defined with series Fn=Fn-1+Fn-2  where F0=0 and F1=1. Write a method 

with recursive loop to calculate Fibonnacci number public static int F(int n)  

HW2)  Write a static method to calculate 
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A by using a for loop write the result. Note 

that infinite number is not possible in computer try different finite end numbers and check the result. Note : You 

can assign a second variable to write Formula easier for example b=(2.0*k)*(2.0*k); 



HW3)  Program 5.1.9 BPIH5E18.java describes the line plotting, by using this program and changing 

the function plot the following graphic output: 

 

HW4) Program 5.1.6 BPIH5E7.java found when one die throws possibility of each number(one, 

two,three...). If we throws two dies in the same time, the total number will be (two,three,...twelve). 

Calcuate probability of each number. Use static methods. 

 



 

 

6. CLASS STRUCTURE 

6.1 GENERAL DEFINITION OF CLASS  

Class concept and structure are used in all our programs so far, but we only barely mentioned its actual 

use and potential. The most important thing about classes, is that classes behaves as a new type of 

variable. The variables declared in classes are called objects. Classes are the general definitions of objects. 

Classes are the general definitions of objects, and objects are the variables defined out of objects. For example 

when we say pen, it is a class. When we mentione the red pen in Ali's pocket it becomes an object. 

 

The general definition of the class is :  

class class_name 

{  

//class variable list  

variable type_1  variable_name_1;  

variable type_2  variable_name_2;  

.........  

//class method list 

variable_type mrthod_name(lists of method input variables)  

{  

//calculation and processes done by the method 

return output_variable;  

}  

..............  

}  

Methods (or variables) does not have to be existed in the class definition, if they exist, then they are variables or 

methods belongs to that class. As the first class example, let us give a box clas that does not contain any methods 

in it. To define a box geometrically, we should define its three dimension, length, width and height 

Program 6.1.1 box.java : a simple class application 

class box  

{  

double length;  

double width;  

double height;  

}  

 

By this defination, a new type of variable, box, defined. In order to class this in a program, 

box boxnumber1= new box();  

definition is used. 

boxnumber1, is a variable(object) defined in class box type. This variable contains three subvariable length, 

width and height.  We can assign values to sub variables in the program as 

boxnumber1.length=1.0; 

boxnumber1.width=1.2; 

boxnumber1.height=0.4; 

 

 



Program 6.1.2  boxtest1.java : a test program for class box : a simple class application 

import javax.swing.JOptionPane; 

 

class boxtest1 

{  

   public static void main(String args[]) 

   {  

   double volume; 

   String s=""; 

   box boxnumber1= new box();  

   boxnumber1.length=1.0; 

   boxnumber1.width=1.2; 

   boxnumber1.height=0.4; 

   volume=boxnumber1.length*boxnumber1.width*boxnumber1.height; 

   s=s+"volume of the box : "+volume+"\n"; 

   JOptionPane.showMessageDialog(null,s, 

     "class example:boxtest1",JOptionPane.PLAIN_MESSAGE); 

     System.exit(0);} 

}  

 

 

The adress structure for a class variables will be as following : 

Term Computer main object adress Object class variables adresses 

Box1 boxnumber1; 
null  

boxnumber1=new Box1(); 

  

 

 

boxnumber1 adresss (for example:  

23436A3F) 

length 

width 

height 

(an adress for each variable, for 

example 13F23A3B,é) 

 

In the second example, a method is also given in the box class 

Program 6.1.3 box1.java : a simple class application 

class box1 

{  

double length; 

double width; 

double height; 

 

box1(double l,double w, double h) 

{length=l; 

width=w; 

height=h; 

}  

}  

 

Box1 



 

This method box1 has the same name as the class(box1). This method is called the constructor method. By 

using this method, values to the class variables directly assigned to class variables. 

box1 boxnumber2= new box1(1.0,1.2,.4);  

Program 6.1.4  boxtest2.java : a test program for class box1 : a simple class application 

import javax.swing.JOptionPane; 

class boxtest2 

{  

   public static void main(String args[]) 

   {  

   double volume; 

   String s=""; 

   box1 boxnumber2= new box1(1.0,1.2,0.4);  

   volume=boxnumber2.length*boxnumber2.width*boxnumber2.height; 

   s=s+"volume of the box : "+volume+"\n"; 

   JOptionPane.showMessageDialog(null,s, 

     "class example:boxtest1",JOptionPane.PLAIN_MESSAGE); 

     System.exit(0);} 

}  

 

In the next example volume calculation of the box2  is taken inside the box class as another method. Note that 

this method use class variables and defined as a dynamic method (word static is not existed) 

Program 6.1.5  box2.java : a simple class application 

class box2 

{  

double length; 

double width; 

double height; 

 

box2(double l,double w, double h) 

{length=l; 

width=w; 

height=h; 

}  

double volume() 

{return length*width*height;}  

}  

 

When box2 is called, method volume can be used to calculate volumeof the box 

Program 6.1.6  boxtest3.java : a test program for class box2 : a simple class application 

import javax.swing.JOptionPane; 

class boxtest3 

{  

   public static void main(String args[]) 

   {  

   double volume; 

   String s=""; 

   box2 boxnumber3= new box2(1.0,1.2,0.4);  

   volume=boxnumber3.volume(); 

   s=s+"volume of the box : "+volume+"\n"; 

   JOptionPane.showMessageDialog(null,s, 

     "class example:boxtest3",JOptionPane.PLAIN_MESSAGE); 

     System.exit(0);} 

}  



 

 

Also output process can be defined as another method inside the class 

Program 6.1.7  box3.java : a simple class application 

class box3 

{  

double length; 

double width; 

double height; 

 

box3(double l,double w, double h) 

{length=l; 

width=w; 

height=h; 

}  

 

double volume() 

{return length*width*height;} 

 

public String toString()  

{ String s="";  

  s+="length = "+length+" \n";  

  s+="width = "+width+" \n";  

  s+="height = "+height+" \n";  

  s+="Volume = "+volume()+" \n";  

  return s; 

} 

 

}  

 

Program 6.1.8  boxtest4.java : a test program for class box3 : a simple class application 

import javax.swing.JOptionPane; 

 

class boxtest4 

{  

   public static void main(String args[]) 

   {  

   double volume; 

   String s=""; 

   box3 boxnumber4= new box3(1.0,1.2,0.4);  

   JOptionPane.showMessageDialog(null,boxnumber4.toString(), 

     "class example:boxtest4",JOptionPane.PLAIN_MESSAGE); 

     System.exit(0);} 

}  



 

The most important thing about classes that they defined a new kind of variable and this variables, with all their 

methods and class variables can be used like simple variables (double,int, etc). In the next example constructor 

method of class box4 will be defined with box4 as an input variable. In this way a copy of a given box4 class 

variable can be obtained.  

box4 firstbox= new box4(1.0,1.2,0.4); 

box4 secondbox= new box4(firstbox); 

 

Program 6.1.9  box4.java : a simple class application 

class box4 

{  

double length; 

double width; 

double height; 

box4(double l,double w, double h) 

{length=l; 

width=w; 

height=h; 

}  

box4(box4 bi) 

{length=bi.length; 

width=bi.width;  

height=bi.height; 

} 

 

double volume() 

{return length*width*height;} 

 

public String toString() 

{ String s=""; 

  s+="length = "+length+"\n"; 

  s+="width = "+width+"\n"; 

  s+="height = "+height+"\n"; 

  s+="Volume = "+volume()+"\n"; 

  return s; 

}  

 

}  

 

 

Program 6.1.10  boxtest5.java : a test program for class bo43 : a simple class application 

import javax.swing.JOptionPane; 

 

class boxtest5 

{  



   public static void main(String args[]) 

   {  

   double volume; 

   box4 firstbox= new box4(1.0,1.2,0.4); 

   box4 secondbox= new box4(firstbox); 

   String s="First box : \n"+firstbox.toString()+"\n";  

   s+="Second box : \n"+secondbox.toString()+"\n";  

   JOptionPane.showMessageDialog(null,s, 

     "class example:boxtest4",JOptionPane.PLAIN_MESSAGE); 

     System.exit(0);} 

}  

 

 

In the next example a robot class is defined. The coordinate of robot is given in the constructor method original 

coordinates and by using several methods turn to required direction and move in that direction.Fourdifferent 

overloaded contructor methods are given in this class. The fourth one is defined robot class as input variable 

Program 6.1.11  robot.java : a simple class application 

public class robot 

{  

  public String name; 

  public double R; 

  public double theta; 

  public robot(String is) {R=0;theta=0;name=is;} 

  public robot(String is,double Ri) {name=is;R=Ri;theta=0;} 

  public robot(String is,double Ri,double theta_angle) {name=is;R=Ri;theta=theta_angle*Math.PI/180.0;} 

  public robot(robot r1) {name=r1.name;R=r1.R;theta=r1.theta;}  

  public void  turn_north() {theta=Math.PI/2.0;} 

  public void  turn_south() {theta=3.0*Math.PI/2.0;} 

  public void  turn_west() {theta=Math.PI;} 

  public void  turn_east() {theta=Math.PI;} 

  public void  turn(double angle) {theta+=angle*Math.PI/180.0;} 

  public void  forward()  {R+=1;} 

  public void  forward(double Ri)  {R+=Ri;} 

  public void  backward()  {R-=1;} 

  public void  backward(double Ri)  {R-=Ri;}  

  public String toString() 

  { String s="------------"+name+"--------------------\n";     

    s+="cartesian coordinates x = "+R*Math.sin(theta)+" y = "+R*Math.cos(theta)+" \n"; 

    s+="polar coordinates R = "+R+" theta = "+theta*180/Math.PI+" \n";return s; }      

}  

 

Program 6.1.12  robottest.java : a test program for class robot : a simple class application 

import javax.swing.*;public class robottest 

{  public static void main(String args[]) 

   {robot R2D2=new robot("aRtuDitu"); 

    robot z2=new robot("ali",1.0,90.0); 

    robot z3=new robot(R2D2); 

    String s=""; 

    R2D2.turn_north();R2D2.forward();s+=R2D2.toString(); 

    R2D2.turn_west();R2D2.forward(2.0);s+=R2D2.toString(); 

    z2.turn_east();z2.forward(3.0);s+=z2.toString(); 

    z2.turn_south();z2.forward();s+=z2.toString(); 

    s+="copy robot : "+z3.toString(); 

    JOptionPane.showMessageDialog(null,s, "robot class test",JOptionPane.PLAIN_MESSAGE); 

   }  

}  

 



 

 

In the next example, a complex variable is defined as a class. Complex numbers are expressed with two 

subnumber a real and an imaginary number. As  imaginaryialaginaryalz *ReIm*1Re +=-+= , 

where 1-=i .  

 

 

The first class is complex1. In this class only two variable, real and imaginary is defined. 

Program 6.1.13  complex1.java : a simple class application 

public class complex1 

{ public double real; 

  public double imaginary; 

}  

 

 

 

Program 6.1.14  complex1test.java : a test program for class complex1 : a simple class application 

import javax.swing.*; 

public class complex1test 

{  public static void main(String args[]) 

   {complex1 z1=new complex1(); 

    z1.real=2.0; 

    z1.imaginary=3.25; 



    String s="complex number = "+z1.real+" + i*"+z1.imaginary+" \n"; 

    complex1 z2=new complex1(); 

    z2.real=1.1; 

    z2.imaginary=2.0; 

    s+="complex number = "+z2.real+" + i*"+z2.imaginary+" \n"; 

    complex1 z3=new complex1(); 

    z3.real=z1.real+z2.real; 

    z3.imaginary=z1.imaginary+z2.imaginary;  

    s+="total of complex number = "+z3.real+" + i*"+z3.imaginary+" \n"; 

   JOptionPane.showMessageDialog(null,s, "complex1 sēnēfē testi",JOptionPane.PLAIN_MESSAGE); 

   }  

}  

 

When class complex1 is used most of the process are still carried out in the main method. The purpose of using 

classes is to cary out most of the calculations in the class structure. In the next example constructors and methods 

for adding complex variables are defined in the class complex3. 

Program 6.1.15  complex3.java : a simple class application 

public class complex3 

{ public double real; 

  public double imaginary;   

  public complex3(double g,double s) 

  {real=g; 

   imaginary=s; 

  }  

  public complex3(complex3 s1) 

  {real=s1.real; 

   imaginary=s1.imaginary; 

  }  

  public void add(complex3 s1) 

  {real+=s1.real;  

   imaginary+=s1.imaginary; 

  } 

  public  static complex3 add(complex3 s1,complex3 s2) 

  {complex3 z3=new complex3((s1.real+s2.real),(s1.imaginary+s2.imaginary)); 

   return z3; 

  } 

   public String toString() 

  { String s=+real+" + i*"+imaginary+" \n"; 

    return s; 

  }    

}  

 

Two different test programs are given. In the first one, class complex3test, three complex class object z1,z2 and 

z3 crated. Z2 is copied into z3 and z1 is added into the z3, terefore we are ended up adding z2 and z3. 

 

Program 6.1.16  complex3test.java : a simple class application 

import javax.swing.*; 

public class complex3test 

{  public static void main(String args[]) 

   { complex3 z1=new complex3(2.0,3.5); 

     complex3 z2=new complex3(1.1,2.0); 

     complex3 z3=new complex3(z2); 

     z3.add(z1); 

     String s="z1 = "+z1.toString()+"z2 = "+z3.toString()+"total z3 = "+z3.toString(); 



   JOptionPane.showMessageDialog(null,s, "complex3 sēnēfē testi",JOptionPane.PLAIN_MESSAGE); 

   }  

}  

 

 

In the second class, complex3test1, two complex class object z1,z2 are crated. While a third onject z3 is created, 

the results of addition of z1 and z2 are direcl assigned as vale, by usingsattic add method.  

 

Program 6.1.17 complex3test1.java : a simple class application 

import javax.swing.*; 

public class complex3test1 

{  public static void main(String args[]) 

   { complex3 z1=new complex3(2.0,3.5); 

     complex3 z2=new complex3(1.1,2.0); 

     complex3 z3=complex3.add(z1,z2); 

     String s="z1 = "+z1.toString()+"z2 = "+z3.toString()+"total z3 = "+z3.toString(); 

    JOptionPane.showMessageDialog(null,s, "complex3 sēnēfē testi",JOptionPane.PLAIN_MESSAGE); 

   }  

}  

 

The last example will be a company class. This class keep account balances when uy and sell products. 

Program 6.1.18 company.java : a simple class application 

public class company 

{ public String name; 

  public double capital,balance,profit; 

  public int process; 

  //this method establish the company   

 

  //constructor method 

  public company(String is,double Ri)  

  {name=is; 

  capital=Ri; 

  balance=Ri; 

  profit=0; 

  process=0; 

  }  

    

  public void  buy(double x)  

  {balance-=x; 

   process++; 

   if(balance<=0)  

     {System.out.println("company is broken "+process);} 



  }  

   

  public void  sell(double x)  

  {balance+=x; 

   profit=balance-capital; 

   process++; 

  }  

   

  public String acount() 

  { String s="------------"+name+"--------------------\n";  

  if(balance<=0)  

     s+="company is broken \n"; 

  else 

     s+=" capital = "+capital+" TL\n"; 

     s+=" balance = "+balance+" TL\n"; 

     s+=" profit = "+profit+" TL\n"; 

     s+=" number of processes = "+process+" \n"; 

  return s;  

  }        

}  

 

Program 6.1.19 companytest.java : a simple class application test program for class company 

import javax.swing.*; 

 

public class companytest 

{  public static void main(String args[]) 

   {  

   company T=new company("Defne Holding",1.0e6); 

   for(int i=0;i<100;i++) {T.buy(100);T.sell(400);} 

   String s=T.acount(); 

    

   company A=new company("Ali Limited",1000.0); 

   for(int i=0;i<100;i++) {A.buy(100);A.buy(90);} 

   s+=A.acount(); 

    

   JOptionPane.showMessageDialog(null,s, "company class test",JOptionPane.PLAIN_MESSAGE); 

   } }  

 

 



6.2 USAGE OF  TERM THIS 

 

If the name of class variable and the name of a local variable in a method are the same, to diferentiate 

both, we can use term this to distinguish the class variables. For example in class box1 constructor 

method was given as: 

 

box1(double l,double w, double h) 

{length=l;  

width=w;  

height=h; 

}   

 

If instead of l,w and h variable names length, width and height is used they might confuse with class variables of 

the same name therefore, this method can be written as: 

 

box1(double length ,double width, double height) 

{this.length=length; 

this.width=width;  

this.height=height; 

} 

 

6.3 HIDING OF CLASS VARIABLES FROM OUTSIDE WORLD  

Sometimes free access to the class variable outside of the class might not be desirable. For example if 

the class variable is carried out a bank baĸance it is desired to be reached to this variable only by the 

owner of the account if he/she known the access pasword. This kind of application should be done 

through methods (you can ask password and if password is correct, you can give the further 

information) . If class box5 is defined with private class variables 

 

Program 6.3.1 box5.java : a simple class application with private class variables 

class box5 

{  

private double length; 

private double width; 

private double height; 

 

box5(double l,double w, double h) 

{length=l; 

width=w; 

height=h; 

}  

// This methods are written to access private length,  

// width and height variables 

public double read_length() {return length;} 

public double read_width() {return width;} 

public double read_height() {return height;} 

//This methods are written to change private length,  

// width and height variables 

public void write_length(double l) {length=l;} 

public void write_width(double w) {width=w;} 

public void write_height(double h) {height=h;} 

 

box5(box5 bi) 

{length=bi.length; 



width=bi.width; 

height=bi.height; 

}  

 

double volume() 

{return length*width*height;} 

 

public String toString() 

{ String s="";  

  s+="length = "+length+"\n"; 

  s+="width = "+width+"\n"; 

  s+="height = "+height+"\n"; 

  s+="Volume = "+volume()+"\n"; 

  return s; 

}  

 

}  

 

We will try to access the class variables through the following test program : 

 

Program 6.3.2 box5test.java : a simple class application test program for class boxtest5 

import javax.swing.JOptionPane; 

 

class boxtest6 

{  

   public static void main(String args[]) 

   {  

   double volume; 

   box5 firstbox= new box5(1.0,1.2,0.4); 

   String s="First box : \n"+firstbox.toString()+"\n";  

   firstbox.length=3.0; 

   firstbox.width=2.0; 

   firstbox.height=1.0; 

   s+="value changed first box : \n"+firstbox.toString()+"\n";  

   JOptionPane.showMessageDialog(null,s, 

     "class example:boxtest4",JOptionPane.PLAIN_MESSAGE); 

     System.exit(0);} 

}  

 

The result of compiling the program is : 

 

---------- Capture Output ---------- 

> "C:\turhan\java\bin\javac.exe" boxtest6.java 

boxtest6.java:10: length has private access in box5 

   firstbox.length=3.0; 

           ̂  

boxtest6.java:11: width has private access in box5 

   firstbox.width=2.0; 

           ̂  

boxtest6.java:12: height has private access in box5 

   firstbox.height=1.0; 

           ̂  

3 errors 



> Terminated with exit code 1. 

 

The correct acccess tot the private variables will be  as follows: 

 

Program 6.3.4 box5testA.java : a simple class application test program for class company 

import javax.swing.JOptionPane; 

 

class boxtest6A 

{  

   public static void main(String args[]) 

   {  

   double volume; 

   box5 firstbox= new box5(1.0,1.2,0.4); 

   String s="First box : \n"+firstbox.toString()+"\n";  

   firstbox.write_length(3.0); 

   firstbox.write_width(2.0);  

   firstbox.write_height(1.0); 

   s+="value changed first box : \n"+firstbox.toString()+"\n";  

   JOptionPane.showMessageDialog(null,s, 

     "class example:boxtest4",JOptionPane.PLAIN_MESSAGE); 

     System.exit(0);} 

}  

 

 
 

Another example is given as a bank account . In this class varaible accountno is private and can be reached only 

if a correct  password is given. Class also has a counter to aalow only a given number of wrong password entry 

 

Program 6.3.5  bankaccount.java  

import javax.swing.*; 

public class bankaccount 

{  

private String accountno; 

private int code; 

private int number; 

 

public bankaccount(String an,int c) 

{  

accountno=an; 



code=c; 

number=0; 

}  

public String output() 

{ while(number<3) 

  {  number++; 

  int c1=Integer.parseInt(JOptionPane.showInputDialog("enter the code = ")); 

  {if(c1==code) return accountno; 

  }  

  }  

  return "wrong code is given"; 

}  

}  

 

Program 6.3.6  bankaccounttest1.java  

public class bankaccounttest1 

{    

public static void main(String arg[]) 

{  

 bankaccount isim=new bankaccount("123A4B5",12345); 

 System.out.println(isim.output()); 

}  

}  

 

 

---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" bankaccounttest1 

123A4B5 

> Terminated with exit code 0. 

 

 

---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" bankaccounttest1 

wrong password is given 3 times system is locked 

> Terminated with exit code 0. 

 

WEEK 6 CLASS EXERSIZES (Wil be shown at the and of Lab class) 

EX1 )   Multiplication of two complex number z1=Re1+i*Im1 and z2= z1=Re2+i*Im2 is defined as: 

z1*z2=(Re1*Re2-Im1*Im2) + i*(Re1*Im2+Re2*Im1) add two methods  to complex3 class  

  public void multiply(complex3 s1)   

  public  static complex3 multiply(complex3 s1,complex3 s2) 

and test the methods through test programs 

 

EX2 ) A point in two dimensional cartesian coordinate system is shown as x and y. Write a class to 

represent the point with output method to show the coordinates of the point 



 
 

 

EX3 )  Add private String variable color of the box to box5 class and add up methods to Access the 

color and to change the color to to the class 

 public String  read_color() {éé.} 

public void write_color(String col) {éé.} 

 

WEEK 6 HOMEWORK EXERSIZES (Will bring to  next class -Tuesday) 

HW1) A Force vector is defined with force components as F=Fx* i+Fy*j   where i and j are unit 

vectors in x and y directions. Write a class to define a Force vector. In your definition also add a 

method to add two vectors. Note : rule of adding two vectors as F1=Fx1*i+Fy1*j  and 

F2=Fx2*i+Fy2*j is   F=F1+F2=(Fx1+Fx2)*i+(Fy1+Fy2)*j   

 

HW2)  Add the point method you developed in class exercise Ex2, a method to calculate the distance 

between to points. For the points P1(x1,y1) and P2(x2,y2) the distance between two points are : 

22 )12()12( yyxxD -+-=  write a test program to test it 

HW3) we would like to give   robot we defined in robot class more direction flexibility so we will add 

public void  turn_north_east() 

public void  turn_north_west() 

public void  turn_south_east() 

public void  turn_south_west() 

methods to class. Write the methods and test it with a test program 

 

HW4) In the company class, we would like to give company possibility to borrow Money. Borrowed Money 

should be add to balance statement, when borrowed Money paid, so we will also define 

 

public void  borrowmoney(double x) 

public void  payborrowedmoney(double x) 

 

After each 10 buying or selling 10% interest should be added to borrowed Money class variable 

(borrowed Money variable should be multiply with 1.1), but this amount will not be added to balance 

statement. Not that variable process counts total number of processes and when process%10 is zero, 

10 buying or selling is completed regardless of the actual value of process  variable 

if((process%10)==0)  {éé.} is the statement to write  



 

 

7 CLASS STRUCTURE: COMPOSITION AND INHERITANCE  

 

7.1 COMPOSITION AND PROTECTED, PUBLIC AND PRIVATE  

 

It is already mentioned that class structures are defined a new objects, similar but more complex 

compered to variable types. Since they are similar to variable, they can used as class variables in the 

definition of the other classes. Our first example consist of three classes point, circle and cylinder. As 

center of circle, point class is used and as base of cylinder circle class is used, so there is a chain 

relation between point, circle and cylinder classes. 

 

Program 7.1.1 point.java : a simple class with protected class variables 

public class point 

{  

    protected double x, y; 

 

    public point(double a, double b) 

    {enterpoint(a,b);} 

     

    public point(point A) 

    {enterpoint(A.readX(),A.readY());} 

 

    public void enterpoint(double a, double b) 

    { x=a;y=b;} 

 

    public double readX() 

    {return x;} 

 

    public double readY() 

    {return y;} 

 

    public String toString() 

    {return "["+x+","+y+"]";}  

     

    public String name(){return "point";} 

 

}  

 

 

Program 7.1.2 circle.java : a simple class with protected class variables, use class point as class variable 

public class circle 

{  

    protected double radius; 

    protected point p; 

     

    public circle() 

    {   p=new point(0.0,0.0); 

        enterradius(0.0);} 

 

    public circle(double r, double a, double b) 

    {  p=new point(a,b); 

       enterradius(r); 

    }  

     



    public circle(double r, point n) 

    {  p=new point(n.readX(),n.readY()); 

       enterradius(r); 

    }  

     

    public circle(circle c) 

    {  p=new point(c.readpoint().readX(),c.readpoint().readY()); 

       enterradius(c.readradius()); 

    }  

         

    public void enterradius(double r) 

    {   if(r >= 0.0) 

            radius=r; 

        else 

            radius=0.0; 

    }  

     

    public point readpoint() 

    {return p;} 

     

    public double readradius() 

    {return radius;} 

 

    public double area() 

    {return Math.PI*radius*radius;} 

 

    public String toString() 

    { return "Center = "+"["+p.x+","+p.y+"]"+"; radius="+radius;} 

     

    public String name(){return "circle";} 

}  

 

 

Program 7.1.3 cylinder.java : a simple class with protected class variables, use class circlr as class variable 

public class cylinder  

 {  

 protected double height; 

 protected circle c; 

 

 public cylinder() 

 {c=new circle(0.0,0.0,0.0); 

  enterheight(0);} 

 

 public cylinder( double h,circle d) 

 {c=new circle(d); 

  height=h; 

 }  

  

 public cylinder( double h, double r, double a, double b) 

 {c=new circle(r,a,b); 

  height=h; 

 }  

  

 public void enterheight (double h ) 

 { if(h>=0) height=h; 

   else height=0;  

 }  

 



 public double readheight(){return height;} 

 

 public double area() 

 {return 2*c.area()+2*Math.PI*c.radius*height;}  

 

 public double volume(){return c.area()*height;} 

 

 public String toString() 

 {return c.toString()+";height = "+height;} 

 

 public String name(){return "cylinder";} 

}  

 

Program 7.1.4 test program for classes point, circlr and cylinder   with protected class variables 

import javax.swing.*; 

 

class compositiontest1 

{  

   public static void main(String args[]) 

   {  

   point n=new point(1.0,2.0); 

   circle d1=new circle(3.0,n); 

   circle d2=new circle(4.0,2.0,3.0); 

   cylinder s1=new cylinder(5.0,d1); 

   cylinder s2=new cylinder(5.0,3.0,1.0,2.0); 

   String s=n.toString()+"\n "+ 

   d1.name()+" "+d1.toString()+"\n "+ 

   d2.name()+" "+d2.toString()+"\n "+ 

   s1.name()+" "+s1.toString()+"\n "+ 

   s2.name()+" "+s2.toString()+"\n "; 

   JOptionPane.showMessageDialog(null,s, 

     "classes: point circle cylinder protected composition test",JOptionPane.PLAIN_MESSAGE); 

     System.exit(0);} 

}  

 

As it is seen from the example , this classes are used inside another and has similar methods inside as 

well, They can be called as a family of classes composed from each other. Variables of these classes 

are also defined as protected. The word protected is more public than private but protected variables 

and methods are stil hard to Access, we usually use methods to get Access to protected variables.  

Output of the example class is : 

 

 
 

Similar methods can be written with public variables as follows: 



 

Program 7.15 point.java : a simple class with public class variables 

public class point 

{  

    public double x, y; 

 

    public point(double a, double b) 

    {x=a;y=b;} 

     

    public point(point A) 

    {x=A.x;  

     y=A.y; 

    }  

 

    public String toString() 

    {return "["+x+","+y+"]";}  

     

    public String name(){return "point";} 

 

}  

 

Program 7.1.6 circle.java : a simple class with public class variables, use class point as class variable 

public class circle 

{  

    public double radius; 

    public point p; 

     

    public circle() 

    {   p=new point(0.0,0.0); 

        radius=0.0;} 

 

    public circle(double r, double a, double b) 

    {  p=new point(a,b); 

       radius=r; 

    }  

     

    public circle(double r, point n) 

    {  p=new point(n.x,n.y); 

       radius=r; 

    }  

     

    public circle(circle c) 

    {  p=new point(c.p.x,c.p.y); 

       radius=c.radius; 

    }  

             

    public double area() 

    {return Math.PI*radius*radius;} 

 

    public String toString() 

    { return "Center = "+"["+p.x+","+p.y+"]"+"; radius="+radius;} 

     

    public String name(){return "circle";} 

}  

 

Program 7.1.7 cylinder.java : a simple class with public class variables, use class circle as class variable 

public class cylinder  



 {  

 public double height; 

 public circle c; 

 

 public cylinder() 

 {c=new circle(0.0,0.0,0.0); 

  height=0.0;} 

 

 public cylinder( double h,circle d) 

 {c=new circle(d); 

  height=h; 

 }  

  

 public cylinder( double h, double r, double a, double b) 

 {c=new circle(r,a,b); 

  height=h; 

 }  

 

 public double area() 

 {return 2*c.area()+2*Math.PI*c.radius*height;}  

 

 public double volume(){return c.area()*height;} 

 

 public String toString() 

 {return c.toString()+";height = "+height;} 

 

 public String name(){return "cylinder";} 

}  

 

Results are the same as the previous program, so why we need protected or private, In the next 

example a class, bank_account, is given. This class can only be written as private due to security 

concern of electronic  money theft from the acount. 

 

Program 7.1.8 class bank_account with private class variables 

import javax.swing.*; 

 

public class bank_account 

{  

 private String name; 

 private int account_number; 

 private String password; 

 private int password_trial;  

 private static int maximum_password_trial=3; 

 private double account_balance; 

  

public bank_account(String iname,int i_account_number,String i_password,double pgir) 

 {name=iname; 

  account_number=i_account_number; 

  password=i_password; 

  account_balance=pgir; 

  password_trial=0; 

 }  

  

 public String read_account() 

 { String s1="null"; 

   String password_read; 

   int account_number_read=Integer.parseInt(JOptionPane.showInputDialog("account number = ")); 



   while(password_trial<maximum_password_trial) 

   {  

   password_read=JOptionPane.showInputDialog("password = ");    

   if(password_read.equals(password) ){password_trial=0;return write();} 

   else{password_trial++;JOptionPane.showMessageDialog(null,"sorry wrong password, please try again","Wrong 

password",JOptionPane.PLAIN_MESSAGE);} 

   }  

   return s1; 

 }  

  

 public String change_password() 

 {String s1="change password"; 

  String password_read; 

  while(password_trial<maximum_password_trial) 

  {  

  password_read=JOptionPane.showInputDialog("password = ");    

  if(password_read.equals(password) ) 

  {  

   String newpassword1=JOptionPane.showInputDialog("write your new password  = "); 

   String newpassword2=JOptionPane.showInputDialog("re-write your new password  = "); 

   if(newpassword1.equals(newpassword2)) 

   {password=newpassword2;s1="Password is changed sucsessfully";break;} 

   else 

   {JOptionPane.showMessageDialog(null,"new password1 and new password2 is not the same","wrong new 

password",JOptionPane.PLAIN_MESSAGE);s1="Password change failuare";} 

      password_trial=0; 

  }  

  else 

  {JOptionPane.showMessageDialog(null,"sorry, wrong password please give it again","Wrong 

password",JOptionPane.PLAIN_MESSAGE); 

  password_trial++;s1="Password change failure"; 

  }  

 }  

 return s1; 

 }  

  

 private String write()  

 {String s="Account name = "+name+"\n"; 

  s+="Account number = "+account_number+"\n"; 

  s+="Account balance = "+account_balance+" T.L.\n";  

  return s;  

 }  

  

}  

 
Program 7.1.9 A test program for class  bank_account with private class variables 

import javax.swing.*; 

 

public class bank_account_test 

{  

public static void main(String arg[]) 

{  

bank_account h1=new bank_account("ali veli",12345,"a1234*",100000.0); 

JOptionPane.showMessageDialog(null,h1.change_password(),"Bank account number",JOptionPane.PLAIN_MESSAGE); 

JOptionPane.showMessageDialog(null,h1.read_account(),"Bank account information",JOptionPane.PLAIN_MESSAGE); 

}  

}  

 



Class bank_account allows the password changes and graphical output of bank acount information. It 

has a sophisticated control. If wrong password is given some countable time, program stops. 

 

 
 

 
 

 
 

 
 

 



 
 

 
 

 
 

 
 

As it is seen from the example program secrecy of the code sometime is required. The case of 

protected and private is used for this kind of cases. 

 

Now another group of classes are introduced as composition example, this case is presented only with 

public variables 

 

Program 7.1.10 vehicle.java : a simple class with public class variables 

import javax.swing.*; 

 

public class vehicle  

{  

//valid vehicle types bus,truck,minitruck,minivan,auto   

public String vehicletype; 

public String brandName; 

public double power; //KW olarak 

public String color; 

public double weight;            //y¿ks¿z net aĵērlēk 



//kurucu metodlar 

 

public vehicle() 

{vehicletype="not defined"; 

brandName="not defined"; 

power=0; 

color="not defined"; 

weight=0; 

}  

 

public vehicle(String i_vehicletype,String i_brandName,double i_motor,String i_color,double i_weight) 

{//vehicle type "bus","truck","mini truck","mini bus","auto","tēr" 

//if not define as "not defined"  

if(i_vehicletype.equals("truck") ||  

   i_vehicletype.equals("minitruck") ||  

   i_vehicletype.equals("bus")|| 

   i_vehicletype.equals("minibus")|| 

   i_vehicletype.equals("auto") ||  

   i_vehicletype.equals("motorcycle") ||  

   i_vehicletype.equals("bicycle") ||  

   i_vehicletype.equals("off road vehicle") 

   ) 

{vehicletype=i_vehicletype;} 

else 

{vehicletype="not defined";} 

brandName=i_brandName; 

power=i_motor; 

color=i_color; 

weight=i_weight; 

}  

 

public vehicle(vehicle A) 

{//gerekli tanēmlarē yap 

vehicletype=A.vehicletype; 

brandName=A.brandName; 

power=A.power; 

color=A.color; 

weight=A.weight; 

}  

 

public void define_vehicle(String i_vehicletype,String i_brandName,double i_motor,String i_color,double i_weight) 

{//vehicle type "bus","truck","mini truck","mini bus","auto","tēr" 

//if not define as "not defined"  

if(i_vehicletype.equals("truck") ||  

   i_vehicletype.equals("minitruck") ||  

   i_vehicletype.equals("bus")|| 

   i_vehicletype.equals("minibus")|| 

   i_vehicletype.equals("auto") ||  

   i_vehicletype.equals("motorcycle") ||  

   i_vehicletype.equals("bicycle") ||  

   i_vehicletype.equals("off road vehicle")) 

   {vehicletype=i_vehicletype;} 

else 

{vehicletype="not defined";} 

brandName=i_brandName; 

power=i_motor; 

color=i_color; 

weight=i_weight; 



}  

 

public String toString() 

{String s1=""; 

s1+="Vehicle Type : "+vehicletype+"\n"; 

s1+="Brand Name : "+brandName+"\n"; 

s1+="Motor Power : "+power+" KW\n"; 

s1+="Color : "+color+"\n"; 

s1+="Weight : "+weight+" kg\n"; 

return s1;//gerekli tanēmlarē yap 

}  

 

public void outputwindow() 

{  

String s1="Vehicle class output window";  

JOptionPane.showMessageDialog(null,toString(),s1, JOptionPane.PLAIN_MESSAGE);  

}  

   

}  

 

Program 7.1.11 truck .java : a simple class with public class variables, use class vehicle as class variable 

public class truck  

{  

vehicle v;  

 

public truck(String i_marka,double i_motor,String i_renk,double i_agirlik) 

{v=new vehicle("truck",i_marka,i_motor,i_renk,i_agirlik);} 

 

public truck() 

{ v=new vehicle(); 

  v.vehicletype="truck"; 

}  

public truck(truck A) 

{v=new vehicle(A.v); 

 v.vehicletype="truck"; 

}  

 

}  

 

Program 7.1.12 bus.java : a simple class with public class variables, use class vehicle as class variable 

public class bus extends vehicle 

{  

vehicle v;  

 

public bus(String i_marka,double i_motor,String i_renk,double i_agirlik) 

{v=new vehicle("bus",i_marka,i_motor,i_renk,i_agirlik);} 

 

public bus() 

{ v=new vehicle(); 

  v.vehicletype="bus"; 

}  

public bus(bus A) 

{ v=new vehicle(A.v); 

 v.vehicletype="bus"; 

 

}  

 



}  

 

Program 7.1.13 minibus.java : a simple class with public class variables, use class vehicle as class variable 

public class minibus  

{  

vehicle v;  

 

public minibus(String i_marka,double i_motor,String i_renk,double i_agirlik) 

{v=new vehicle("minibus",i_marka,i_motor,i_renk,i_agirlik);} 

 

public minibus() 

{ v=new vehicle(); 

  v.vehicletype="minibus"; 

}  

public minibus(minibus A) 

{v=new vehicle(A.v); 

 v.vehicletype="minibus"; 

}  

 

}  

 

Program 7.1.14  A test program for classes vehicle,bus,truck and minibus  

import javax.swing.*; 

class vehicletesti1 

{  

 

public static void outputwindow(String s) 

{  

String s1="Vehicle class output window";  

JOptionPane.showMessageDialog(null,s,s1, JOptionPane.PLAIN_MESSAGE);  

}  

  

public static void main(String args[]) 

{  

vehicle truck=new vehicle("truck","MAN",200.0,"red",15000); 

vehicle bus=new vehicle("bus","Mersedes-Chrysler",300.0,"white",10000); 

vehicle a=new vehicle(); 

String s=truck.toString()+"\n"+bus.toString()+"\n"+a.toString(); 

outputwindow(s); 

}  

 

}  

 

Program 7.1.15 A test program for classes vehicle,bus,truck and minibus  

import javax.swing.*; 

class vehicletest2 

{  

 

public static void outputwindow(String s) 

{  

String s1="Vehicle class output window";  

JOptionPane.showMessageDialog(null,s,s1, JOptionPane.PLAIN_MESSAGE);  

}  

  

public static void main(String args[]) 

{  

 



truck k1=new truck("MAN",200.0,"red",15000); 

bus b1 =new bus("Mersedes-Chrysler",300.0,"white",10000); 

minibus mb1=new minibus("BMC",70,"blue",1070); 

String s=k1.toString()+"\n"+b1.toString()+"\n"+mb1.toString(); 

outputwindow(s); 

}  

 

}  

 

Program 7.1.16  A test program for classes vehicle,bus,truck and minibus  

import javax.swing.*; 

class vehicletest3 

{  

 

public static void outputwindow(String s) 

{  

String s1="Vehicle class output window";  

JOptionPane.showMessageDialog(null,s,s1, JOptionPane.PLAIN_MESSAGE);  

}  

  

public static void main(String args[]) 

{  

 

truck t1=new truck("MAN",200.0,"red",15000); 

bus b1 =new bus("Mersedes-Chrysler",300.0,"white",10000); 

minibus mb1=new minibus("BMC",70,"blue",1070); 

vehicle v1=t1; 

vehicle v2=b1; 

vehicle v3=mb1; 

String s=v1.toString()+"\n"+v2.toString()+"\n"+v3.toString(); 

outputwindow(s); 

}  

 

}  

 

7.2 INHERITANCE  

 

Instead of deriving a class by composition from another class through variable definition, new class 

can be extended from the previous class. To do this the word extend is used. If a class is extended 

from another class, it is similar to copying the whole codes (variables and methods ) from the first 

class to the extended class. In order to check the basic mechanism, point-circle-cyclinder clas trio is 

re-defined by using inheritance. 

 

Program 7.2.1 point.java : a simple class with protected class variables 

public class point 

{   protected double x, y; 

 

    public point(double a, double b) 

    {enterpoint(a,b);} 

     

    public point(point A) 

    {enterpoint(A.readX(),A.readY());} 

 

    public void enterpoint(double a, double b) 

    { x=a;y=b;} 



 

    public double readX() 

    {return x;} 

 

    public double readY() 

    {return y;} 

 

    public String toString() 

    {return "["+x+","+y+"]";}  

     

    public String name(){return "point";} 

}  

 

Program 7.2.2 circle.java : a simple class with protected class variables, extended from class point  

public class circle extends point  

{  

    protected double radius; 

    public circle() 

    {   super(0.0,0.0); 

        enterradius(0.0);} 

 

    public circle(double r, double a, double b) 

    {  super(a,b); 

       enterradius(r); 

    }  

     

    public circle(double r, point n) 

    {  super(n.readX(),n.readY()); 

       enterradius(r); 

    }  

     

    public circle(circle c) 

    {  super(c.x,c.y); 

       enterradius(c.radius); 

    }  

         

    public void enterradius(double r) 

    {   if(r >= 0.0) 

            radius=r; 

        else 

            radius=0.0; 

    }  

     

    public double readradius() 

    {return radius;} 

 

    public double area() 

    {return Math.PI*radius*radius;} 

 

    public String toString() 

    { return "Center = "+"["+x+","+y+"]"+"; radius="+radius;} 

     

    public String name(){return "circle";} 

}  

 

Program 7.2.3 cylinder.java : a simple class with protected class variables, extended from class circle 

public class cylinder extends circle 



 {  

   protected double height; 

 

 public cylinder() 

 { super(0.0,0.0,0.0); 

   height=0.0; 

 }  

 

 public cylinder( double h,circle d) 

 { super(d); 

   height=h; 

 }  

  

 public cylinder( double h, double r, double a, double b) 

 { super(r,a,b); 

   height=h; 

 }  

  

 public void enterheight (double h ) 

 { if(h>=0) height=h; 

   else height=0;  

 }  

 

 public double readheight(){return height;} 

 

 public double area() 

 {return 2*super.area()+2*Math.PI*radius*height;}  

 

 public double volume(){return super.area()*height;} 

 

 public String toString() 

 {return super.toString()+";height = "+height;} 

 

 public String name(){return "cylinder";} 

}  

 

Program 7.2.4 A test program for classes point,circle and cylinder (inheritance example) 

import javax.swing.*; 

 

class inheritancetest1 

{  

   public static void main(String args[]) 

   {  

   point n=new point(1.0,2.0); 

   circle d1=new circle(3.0,n); 

   circle d2=new circle(4.0,2.0,3.0); 

   cylinder s1=new cylinder(5.0,d1); 

   cylinder s2=new cylinder(5.0,3.0,1.0,2.0); 

   String s=n.toString()+"\n "+ 

   d1.name()+" "+d1.toString()+"\n "+ 

   d2.name()+" "+d2.toString()+"\n "+ 

   s1.name()+" "+s1.toString()+"\n "+ 

   s2.name()+" "+s2.toString()+"\n "; 

   JOptionPane.showMessageDialog(null,s, 

     "classes: point circle cylinder protected inheritance test",JOptionPane.PLAIN_MESSAGE); 

     System.exit(0);} 

}  

 



One thing is to note at in an extended class, if a contructor method of parent class is to be used, it can 

be used by using word super. 

 

 Another inheritance test program group is vehicle-truck-bus-minibus group 

 

Program 7.2.5 vehicle.java : a simple class with public class variables 

import javax.swing.*; 

 

public class vehicle  

{  

//valid vehicle types bus,truck,minitruck,minivan,auto   

public String vehicletype; 

public String brandName; 

public double power; //KW olarak 

public String color; 

public double weight;            //y¿ks¿z net aĵērlēk 

//kurucu metodlar 

 

public vehicle() 

{vehicletype="not defined"; 

brandName="not defined"; 

power=0; 

color="not defined"; 

weight=0; 

}  

 

public vehicle(String i_vehicletype,String i_brandName,double i_motor,String i_color,double i_weight) 

{//vehicle type "bus","truck","mini truck","mini bus","auto","tēr" 

//if not define as "not defined"  

if(i_vehicletype.equals("truck") ||  

   i_vehicletype.equals("minitruck") ||  

   i_vehicletype.equals("bus")|| 

   i_vehicletype.equals("minibus")|| 

   i_vehicletype.equals("auto") ||  

   i_vehicletype.equals("motorcycle") ||  

   i_vehicletype.equals("bicycle") ||  

   i_vehicletype.equals("off road vehicle") 

   ) 

{vehicletype=i_vehicletype;} 

else 

{vehicletype="not defined";} 

brandName=i_brandName; 

power=i_motor; 

color=i_color; 

weight=i_weight; 

}  

 

public vehicle(vehicle A) 

{//gerekli tanēmlarē yap 

vehicletype=A.vehicletype; 

brandName=A.brandName; 

power=A.power; 

color=A.color; 

weight=A.weight; 

}  

 

public void define_vehicle(String i_vehicletype,String i_brandName,double i_motor,String i_color,double i_weight) 



{//vehicle type "bus","truck","mini truck","mini bus","auto","tēr" 

//if not define as "not defined"  

if(i_vehicletype.equals("truck") ||  

   i_vehicletype.equals("minitruck") ||  

   i_vehicletype.equals("bus")|| 

   i_vehicletype.equals("minibus")|| 

   i_vehicletype.equals("auto") ||  

   i_vehicletype.equals("motorcycle") ||  

   i_vehicletype.equals("bicycle") ||  

   i_vehicletype.equals("off road vehicle")) 

   {vehicletype=i_vehicletype;} 

else 

{vehicletype="not defined";} 

brandName=i_brandName; 

power=i_motor; 

color=i_color; 

weight=i_weight; 

}  

 

public String toString() 

{String s1=""; 

s1+="Vehicle Type : "+vehicletype+"\n"; 

s1+="Brand Name : "+brandName+"\n"; 

s1+="Motor Power : "+power+" KW\n"; 

s1+="Color : "+color+"\n"; 

s1+="Weight : "+weight+" kg\n"; 

return s1;//gerekli tanēmlarē yap 

}  

 

public void outputwindow() 

{  

String s1="Vehicle class output window";  

JOptionPane.showMessageDialog(null,toString(),s1, JOptionPane.PLAIN_MESSAGE);  

}  

   

}  

 

Program 7.2.6 bus.java : a simple class with public class variables, extended from  class vehicle  

public class bus extends vehicle 

{  

public bus(String i_marka,double i_motor,String i_renk,double i_agirlik) 

{super("bus",i_marka,i_motor,i_renk,i_agirlik);} 

public bus() 

{ super(); 

  vehicletype="bus"; 

}  

public bus(bus A) 

{super(A); 

 vehicletype="bus";  

}  

 

}  

 
Program 7.2.7 truck .java : a simple class with public class variables, extended from  class vehicle  

public class truck extends vehicle 

{  

public truck(String i_marka,double i_motor,String i_renk,double i_agirlik) 



{super("truck",i_marka,i_motor,i_renk,i_agirlik);} 

public truck() 

{ super(); 

  vehicletype="truck"; 

}  

public truck(truck A) 

{super(A); 

 vehicletype="truck";  

}  

 

}  

 
Program 7.2.8 minibus.java : a simple class with public class variables, extended from  class vehicle  

public class minibus extends vehicle 

{  

public minibus(String i_marka,double i_motor,String i_renk,double i_agirlik) 

{super("minibus",i_marka,i_motor,i_renk,i_agirlik);} 

public minibus() 

{ super(); 

  vehicletype="minibus"; 

}  

public minibus(minibus A) 

{super(A); 

 vehicletype="minibus";  

}  

 

}  

 
Program 7.2.9 A test program for classes vehicle,bus,truck and minibus  

import javax.swing.*; 

class vehicletesti1 

{  

 

public static void outputwindow(String s) 

{  

String s1="Vehicle class output window";  

JOptionPane.showMessageDialog(null,s,s1, JOptionPane.PLAIN_MESSAGE);  

}  

  

public static void main(String args[]) 

{  

vehicle truck=new vehicle("truck","MAN",200.0,"red",15000); 

vehicle bus=new vehicle("bus","Mersedes-Chrysler",300.0,"white",10000); 

vehicle a=new vehicle(); 

String s=truck.toString()+"\n"+bus.toString()+"\n"+a.toString(); 

outputwindow(s); 

}  

 

}  

 



 
 

In the next example problem indirect referencing is shown. If classes derived from the same parent 

class, they can be referenced, indirectly, through the parent (root) class. In c and c++ languages 

indirect referencing applied by using reference concept. What we are establishing in here is the same 

thing, but references can not be adressed directly due to security reasēns. Instead they can be reached 

by indirect class referencing mechanism. 

 

Program 7.2.10 A test program for classes vehicle,bus,truck and minibus  

import javax.swing.*; 

class vehicletest3 

{  

 

public static void outputwindow(String s) 

{  

String s1="Vehicle class output window";  

JOptionPane.showMessageDialog(null,s,s1, JOptionPane.PLAIN_MESSAGE);  

}  

  

public static void main(String args[]) 

{  

 

truck t1=new truck("MAN",200.0,"red",15000); 

bus b1 =new bus("Mersedes-Chrysler",300.0,"white",10000); 

minibus mb1=new minibus("BMC",70,"blue",1070); 

vehicle v1=t1; 

vehicle v2=b1; 

vehicle v3=mb1; 

String s=v1.toString()+"\n"+v2.toString()+"\n"+v3.toString(); 

outputwindow(s); 

}  

 



}  

 

Output of this program is the same as the previous output. 

 

As a third example of inherited class chain book-fiction-poetry-encyclopedia group is defined 

 

Program 7.2.11 book.java : a simple class with public class variables 

public class book 

{  

String name; 

String author; 

String clasification; 

String language; 

 

public book(String kname,String kauthor,String kclasification,String klanguage) 

{name=kname; 

 author=kauthor; 

 clasification=kclasification; 

 language=klanguage; 

}  

 

public book(book k) 

{name=k.name; 

 author=k.author; 

 clasification=k.clasification; 

 language=k.language; 

}  

 

public String toString() 

{  

String s="name = "+name+"\n"; 

s+="author = "+author+"\n"; 

s+="book clasification = "+clasification+"\n"; 

s+="language = "+language+"\n"; 

return s; 

}  

 

}  

 

Program 7.2.12 fiction.java : a simple class with public class variables, extended from  class book 

public class fiction extends book 

{  

public fiction(String kisim,String kyazar,String klanguage) 

{ super(kisim,kyazar,"fiction",klanguage);} 

 

}  

 

Program 7.2.13 poetry.java : a simple class with public class variables, extended from  class book 

public class poetry extends book 

{  

public poetry(String kname,String kauthor,String klanguage) 

{ super(kname,kauthor,"poetry",klanguage);} 

}  

 

Program 7.2.14 encyclopedia.java : a simple class with public class variables, extended from  class book 

public class encyclopedia extends book 



{  

public encyclopedia(String kname,String klanguage) 

{ super(kname,"editing board","encyclopedia",klanguage);} 

}  

 

Program 7.2.15 A test program for classes book,fiction,poetry,encyclopedia  

import javax.swing.*; 

class booktest1 

{  

public static void outputwindow(String s) 

{  

String s1="book class output window";  

JOptionPane.showMessageDialog(null,s,s1, JOptionPane.PLAIN_MESSAGE);  

}   

public static void main(String args[]) 

{  

book magazine=new book("Bilim ve Teknik","T¦BĶTAK","magazine","Turkish"); 

fiction r1=new fiction("It is all quiet in the westen front ","Erich Maria Reamarque","English"); 

book r2=new book("The God Delusion","Richard Dawkins","fiction","English"); 

poetry  s1=new poetry("Human lanscapes from my country","Nazēm Hikmet","English and Turkish"); 

encyclopedia a1=new encyclopedia("Encyclopedia Britannica","English"); 

String s=magazine.toString()+"\n"+r1.toString()+"\n"+r2.toString()+"\n"+s1.toString()+"\n"+a1.toString(); 

outputwindow(s); 

}  

 

 



 

7.3  SOME REAL CLASS EXAMPLES  

 

Some classes can be utilised very frequently in engineering applications. One example could be a 

complex class. The class presented here is considered any kind of possible use and mathematical 

proceses of complex class, therefore code became a bit excessive, But the it can be used in anytime a 

complex number calculation is needed 

 

Program 7.3.1 complex.java : a  class with public class variables to be used for actual applications 

import java.io.*; 

import java.text.*; 

import java.util.Locale; 

import java.util.*; 

 

import javax.swing.*; // giriĸ ­ēkēĸ 

 

//  class complex 

//  complex number abstraction 

//  data areas 

 

class complex { 

 public double   nreal; 

    public double   nimag; 

    // constructors 

public complex() 

{  

nreal=0; 

nimag=0; 

}  

     

public complex(double nre,double nim) 

{  

nreal=nre; 

nimag=nim; 

}  

 

public complex(int nre,int nim) 

{  

nreal=(double)nre; 

nimag=(double)nim; 

}  

     

public complex(double numer) 

{  

nreal=numer; 

nimag=0; 

}  

 

public complex(complex value ) 

{  

nreal=value.real(); 

nimag=value.imaginary(); 

}  

 

// accessor functions 

 



public double real()  

{  

//return real part of the complex number  

return nreal; 

}  

 

public double imaginary()  

{  

//return imaginary part of the complex number   

return nimag; 

}  

 

public double R()  

{  

// Return radius of polar coordinate equivalent of complex number  

return Math.sqrt(nreal*nreal+nimag*nimag); 

}  

 

public double theta() 

{  

// Return angle of polar coordinate equivalent of complex number in radian 

return Math.atan2(nimag,nreal); 

}  

 

public double dtheta() 

{  

// Return angle of polar coordinate equivalent of complex number in radian 

return Math.atan2(nimag,nreal)*180.0/Math.PI; 

}  

     

// assignments 

public void assign(complex right) 

{  

nreal=right.real(); 

nimag=right.imaginary(); 

}  

 

public void add(complex  right) 

{  

nimag = nimag + right.imaginary(); 

nreal = nreal + right.real(); 

}  

 

public void substract(complex right) 

{  

nimag = nimag - right.imaginary(); 

nreal = nreal - right.real(); 

}  

 

public void multiply(complex right ) 

{  

nreal = nreal*right.real() - nimag*right.imaginary(); 

nimag = nreal*right.imaginary() +  nimag*right.real(); 

}  

 

public void divide(complex right ) 

{  

double a=nreal*nreal+nimag*nimag; 



nreal = ( nreal*right.real() +  nimag*right.imaginary())/a; 

nimag = (-nreal*right.imaginary() +  nimag*right.real())/a; 

}  

 

public static complex add(complex left, complex right) 

{ // return sum of two complex numbers 

 double r1=(left.real() + right.real()); 

 double i1=(left.imaginary() + right.imaginary()); 

 complex result; 

 result=new complex(r1,i1); 

 return result; 

}  

 

public static complex substract(complex left, complex right) 

{ // return substraction of two complex numbers 

 complex result; 

 result=new complex((left.real() - right.real()), 

                (left.imaginary() - right.imaginary())); 

 return result; 

}  

 

public static complex multiply(complex left, complex right) 

{ // return multiplication of two complex numbers 

 complex result; 

 result=new complex 

 ((left.real()*right.real() - left.imaginary()*right.imaginary()), 

  (left.real()*right.imaginary() + left.imaginary()*right.real())); 

return result; 

}  

 

public static complex divide(complex left, complex  right) 

{ // return division of two complex numbers 

 double a=right.real()*right.real()+right.imaginary()*right.imaginary(); 

 complex result; 

 result=new complex 

 ((left.real()*right.real()  + left.imaginary()*right.imaginary())/a, 

  (-left.real()*right.imaginary() + left.imaginary()*right.real())/a); 

 return result; 

}  

 

public static complex pow(complex left, double right) 

{ // return sum of two complex numbers 

 double Rad,th; 

 Rad=Math.pow(left.R(),right); 

 th=right*left.theta(); 

 complex result; 

 result =new complex((Rad*Math.cos(th) ), 

                (Rad*Math.sin(th) )  ); 

 return result; 

}  

public static complex sqrt(complex left) 

{  

return pow(left,0.5); 

}  

 

public static double abs(complex left) 

{  

return left.R(); 



}  

 

public boolean smaller(complex left,complex right) 

{  

// less then comparison of two complex numbers 

return (left.R() < right.R()); 

}  

 

public boolean smaller_equal(complex left,complex right) 

{  

// less then and equal comparison of two complex numbers 

return (left.R() <= right.R()); 

}  

 

public boolean greater(complex left,complex right) 

{  

// greater then comparison of two complex numbers 

return left.R() > right.R(); 

}  

 

public boolean greater_equal(complex left,complex  right) 

{  

// greater then and equal comparison of two complex numbers 

return left.R() >= right.R(); 

}  

 

 

public boolean equal(complex left,complex right) 

{  

// equal comparison of two complex numbers 

return left.R() == right.R(); 

}  

 

public boolean not_equal(complex left,complex  right) 

{  

// not equal comparison of two complex numbers 

return left.R() != right.R(); 

}  

 

public static String toString(double left, int w, int d) 

// converts a double to a string with given width and decimals. 

{  

 NumberFormat df=NumberFormat.getInstance(Locale.US); 

 df.setMaximumFractionDigits(d); 

    df.setMinimumFractionDigits(d); 

    df.setGroupingUsed(false); 

    String s = df.format(left); 

    while (s.length() < w) 

      s = " " + s; 

    if (s.length() > w) 

    {  

        s = "";  

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

          s = s + "-"; 

    }  

    return s; 

}  

 



public static String toString(double left) 

{// converts a double to a string with a constant width and constant decimals. 

  return toString(left,15,10);} 

 

public static String toString(complex  value) 

{  

String b=""; 

if(Math.abs(value.imaginary())!=1) 

  {  

  if(value.imaginary() >= 0) 

    b=b+"("+toString(value.real())+" + "+toString(value.imaginary())+"i )"; 

  else 

    b=b+"("+toString(value.real())+" - "+toString(-value.imaginary())+"i )";  

  }  

else 

  {  

  if(value.imaginary() >= 0) 

    b=b+"("+toString(value.real())+" + i )"; 

  else 

    b=b+"("+toString(value.real())+" - i )"; 

}  

return b; 

}  

 

public String toString() 

{  

String b=""; 

if(Math.abs(imaginary())!=1) 

  {  

  if(imaginary() >= 0) 

    b=b+"("+toString(real())+" + "+toString(imaginary())+"i )"; 

  else 

    b=b+"("+toString(real())+" - "+toString(-imaginary())+"i )";  

  }  

else 

  {  

  if(imaginary() >= 0) 

    b=b+"("+toString(real())+" + i )"; 

  else 

    b=b+"("+toString(real())+" - i )"; 

}  

return b; 

}  

    public static complex toComplex(String s) 

     {  

  //bu metod compleks sayēyē ekrandan okur. 

  //StringTokanizer k¿t¿phane sēnēfē bir stringic¿mlelere ayērēr     

     String s1=JOptionPane.showInputDialog(s);         

     StringTokenizer token=new StringTokenizer(s1); 

     int n=token.countTokens()-1; 

     int m=n+1; 

     double a[]=new double[m]; 

     int j=0;            

     while(token.hasMoreTokens()) 

     {  

     Double ax=new Double(token.nextToken()); 

     a[j++]=ax.doubleValue(); 

     }  



     complex b=new complex(a[0],a[1]); 

     return b;  

     }  

};  

 
Program 7.3.2 An example program for class  complex 

import javax.swing.JOptionPane; 

public class Complextest 

{  

public static void main(String arg[]) 

{  

complex c1=new complex(1.0,2.0); 

complex c2=new complex(c1); 

c2.add(c1); 

 JOptionPane.showMessageDialog(null,c2.toString(), 

     "Complex class",JOptionPane.PLAIN_MESSAGE); 

}  

}  

 

 
 

Another example from math is the rational numbers, a rational number class is given here. 

Program 7.3.1 rational .java : a  class with public class variables to be used for actual applications 

//=========================================== 

// rational  number description 

// Dr. Turhan Coban 

//=========================================== 

import javax.swing.JOptionPane; // giriĸ ­ēkēĸ 

 

// class rational numbers 

 

 

public class rational { 

    // sēnēf degiĸkenleri 

    protected int   numerator; 

    protected int   denominator; 

 

    // kurucu metodlar 

 

public rational() 

{  

numerator=0; 

denominator=1; 

}  

 

public rational(int nnumerator,int ndenominator) 

{  

numerator=nnumerator; 

denominator=ndenominator; 

}  



 

public rational(int numer) 

{  

numerator=numer; 

denominator=1; 

}  

 

public rational(rational c ) 

{  

numerator=c.numerator(); 

denominator=c.denominator(); 

}  

 

//hesap metodlarē 

 

public int leastcommondivisor() 

{  

// iki tam sayinin en buyuk ortak divideenini hesaplar 

int n=numerator; 

int m=denominator; 

if(n==0) 

   return m; 

if(m==0) 

   return n; 

while(m != n) 

{  

  if(n>m) 

     n=n-m; 

  else 

     m=m-n; 

}  

return n; 

}  

 

public void simplify() 

{  

//bayaĵē kesiri sadeleĸtirir 

int isaret=1; 

if(numerator<0) 

{  

 isaret=-isaret; 

 numerator=-numerator; 

}  

if(denominator<0) 

{  

 isaret=-isaret; 

 denominator=-denominator; 

}  

if(denominator==0) 

   { JOptionPane.showMessageDialog(null,toString(), 

     "Bayaĵē kesir sēfēra bºlme hatasē", 

     JOptionPane.ERROR_MESSAGE);System.exit(0); 

   }  

int ebob=leastcommondivisor(); 

ebob=Math.abs(ebob); 

numerator=isaret*numerator/ebob; 

denominator=denominator/ebob; 

}  



 

 

// giriĸ - ­ēkēĸ metotlarē 

 

public int numerator() 

{  

return numerator; 

}  

 

public int denominator() 

{  

return denominator; 

}  

 

public void numeratorGir(int r) 

{  

numerator=r; 

}  

 

public void denominatorGir(int i) 

{  

denominator=i; 

}  

 

public void input_rational(rational sag) 

{  

numerator=sag.numerator(); 

denominator=sag.denominator(); 

}  

 

public void input_rational(int nr,int ni) 

{  

numerator=nr; 

denominator=ni; 

}  

 

public void input_rational(int nr) 

{  

numerator=nr; 

denominator=1; 

}  

 

public void input_rational(double d) 

{  

// tam sayinin rational esitini y¿kle 

// eh birazcēk yaklaĸēm var tabi 

input_rational((int)d*10000,10000); 

simplify(); 

}  

 

public double toDouble() 

{  

//rational sayinin gercek sayi esidi 

return ((double)numerator/(double)denominator); 

}  

 

public static rational convert_to_rational(double d) 

{  



rational b=new rational(); 

b.input_rational((int)d*10000,10000); 

b.simplify(); 

return b; 

}  

 

 

public void add(rational  sag) 

{  

numerator = numerator*sag.denominator() + sag.numerator()*denominator; 

denominator = denominator*sag.denominator(); 

simplify();  

}  

 

public void add(int sag)   

{  

numerator = numerator + sag*denominator; 

simplify(); 

}  

 

public void substract(rational  sag)   

{  

numerator = numerator*sag.denominator() - sag.numerator()*denominator; 

denominator = denominator*sag.denominator(); 

simplify(); 

}  

 

public void substract(int sag)   

{  

numerator = numerator - sag*denominator; 

simplify(); 

}  

 

public void multiply(rational sag )   

{  

numerator = numerator*sag.numerator(); 

denominator = denominator*sag.denominator(); 

simplify(); 

}  

 

public void multiply(int sag )   

{  

numerator = numerator*sag; 

simplify(); 

}  

 

public void divide(rational sag )   

{  

numerator = numerator*sag.denominator(); 

denominator = denominator*sag.numerator(); 

simplify(); 

}  

 

public void divide(int sag )   

{  

denominator = denominator*sag; 

simplify(); 

}  



 

public static rational add(rational sol, rational sag)   

{  

 int r1= sol.numerator() * sag.denominator() + sag.numerator() * sol.denominator(); 

 int i1= sol.denominator()* sag.denominator(); 

 rational sonuc; 

 sonuc=new rational(r1,i1); 

 sonuc.simplify(); 

 return sonuc; 

}  

 

public static rational add(rational sol, int sag)   

{  

 int r1=sol.numerator() + sag*sol.denominator(); 

 int i1=sol.denominator(); 

 rational sonuc; 

 sonuc=new rational(r1,i1); 

 sonuc.simplify(); 

 return sonuc; 

}  

 

public static rational add(int sol, rational sag)   

{  

 int r1=sag.numerator() + sol*sag.denominator(); 

 int i1=sag.denominator(); 

 rational sonuc; 

 sonuc=new rational(r1,i1); 

 sonuc.simplify(); 

 return sonuc; 

}  

 

//=================================== 

public static rational substract(rational sol, rational sag)   

{  

 // iki rational sayēnēn addmēnē return deyimiyle rational olarak 

 // aktarēr 

 int r1= sol.numerator() * sag.denominator() - sag.numerator() * sol.denominator(); 

 int i1= sol.denominator()* sag.denominator(); 

 rational sonuc; 

 sonuc=new rational(r1,i1); 

 sonuc.simplify(); 

 return sonuc; 

}  

 

public static rational substract(rational sol, int sag)   

{  

 // bir rational ve bir numerator sayēnēn addmēnē return deyimiyle rational olarak 

 // aktarēr 

 int r1=sol.numerator() - sag*sol.denominator(); 

 int i1=sol.denominator(); 

 rational sonuc; 

 sonuc=new rational(r1,i1); 

 sonuc.simplify(); 

 return sonuc; 

}  

 

public static rational substract(int sol, rational sag)   

{  



 int r1=sag.numerator() - sol*sag.denominator(); 

 int i1=sag.denominator(); 

 rational sonuc; 

 sonuc=new rational(r1,i1); 

 sonuc.simplify(); 

 return sonuc; 

}  

 

//=================================== 

 

public static rational multiply(rational sol, rational sag)   

{  

 rational sonuc; 

 sonuc=new rational(sol.numerator()*sag.numerator(),sol.denominator()*sag.denominator()); 

 sonuc.simplify(); 

 return sonuc; 

}  

 

public static rational multiply(rational sol, int sag)   

{  

 rational sonuc; 

 sonuc=new rational(sol.numerator()*sag,sol.denominator()); 

 sonuc.simplify(); 

 return sonuc; 

}  

 

public static rational multiply(int sol, rational sag)   

{  

 rational sonuc; 

 sonuc=new rational(sag.numerator()*sol,sag.denominator()); 

 sonuc.simplify(); 

 return sonuc; 

}  

 

public static rational divide(rational sol, rational  sag)   

{  

 double a=sag.numerator()*sag.numerator()+sag.denominator()*sag.denominator(); 

 rational sonuc; 

 sonuc=new rational((int)(sol.numerator()*sag.denominator()),(int)(sol.denominator()*sag.numerator())); 

 sonuc.simplify(); 

 return sonuc; 

}  

 

public static rational divide(rational sol, int  sag)   

{  

 rational sonuc; 

 sonuc=new rational(sol.numerator(),(sol.denominator()*sag)); 

 sonuc.simplify(); 

 return sonuc; 

}  

 

public boolean smaller_than(rational sol,rational sag) 

{  

// less then comparison of two rational numbers 

return (sol.toDouble() < sag.toDouble()); 

}  

 

public boolean smaller_than_equals(rational sol,rational sag) 



{  

// less then and equals comparison of two rational numbers 

return (sol.toDouble() <= sag.toDouble()); 

}  

 

public boolean greater_than(rational sol,rational sag) 

{  

// greater_than then comparison of two rational numbers 

return sol.toDouble() > sag.toDouble(); 

}  

 

public boolean greater_than_equals(rational sol,rational  sag) 

{  

// greater_than then and equals comparison of two rational numbers 

return sol.toDouble() >= sag.toDouble(); 

}  

 

 

public boolean equals(rational sol,rational sag) 

{  

// equals comparison of two rational numbers 

return sol.toDouble() == sag.toDouble(); 

}  

 

public boolean not_equals(rational sol,rational  sag) 

{  

// not equals comparison of two rational numbers 

return sol.toDouble() != sag.toDouble(); 

}  

 

public static String toString(rational  value) 

{  

String b=""; 

if(Math.abs(value.denominator())!=1) 

  {  

    b=b+"( "+value.numerator()+" / "+value.denominator()+" )"; 

  }  

else 

  {  

    b=b+value.numerator()+" "; 

  }  

return b; 

}  

 

public String toString() 

{  

// yazima hazēr rational formda String deĸiskenini iletir. 

String b=""; 

if(Math.abs(denominator())!=1) 

  {  

    b=b+"( "+numerator+" / "+denominator()+" )"; 

  }  

else 

  {  

    b=b+numerator()+" "; 

  }  

return b; 

}  



                };  

 

//rational sēnēfēnēn sonu 

 

 

 

Program 7.3.4 An example program for class  rational  

import javax.swing.JOptionPane; 

public class rationaltest 

{  

public static void main(String arg[]) 

{  

rational r1=new rational(1,2); 

rational r2=new rational(1,3); 

r2.add(r1); 

 JOptionPane.showMessageDialog(null,r2.toString(), 

     "rational number class",JOptionPane.PLAIN_MESSAGE); 

}  

}  

 

 
EXAMPLE 1  

WEEK 7 CLASS EXERSIZES (Wil be shown at the and of Lab class) 

EX1 )   write a small test program to calculate cube (third power) z=1+2i by using class complex  

 

EX2 )  By using 3 dimensional cartesian coordinate system,  write class point3D P(x,y,z) (similar to 

class point) 

 

EX3 )  By using 3 dimensional cylindirical coordinate system,  write class point3DCYL P(r,q,z) 

 

WEEK 7 HOMEWORK EXERSIZES (Will bring to next class -Tuesday) 

HW1) Write a class cone1 by using composition (use class circle). Class should include area and 

volume of the cone. Write an example  test program and display cone area and volume. 

 

HW2)  Write a class cone1 by using inheritance-extend statement(use class circle). Class should 

include area and volume of the cone. Write an example  test program and display cone area and 

volume. 

 

HW3) By using point3D class and composition create class cylinder in 3D space.  

 



HW4) In exercise 3, in a three  dimensional cylindirical coordinate system,   class point3DCYL is 

created. P(r,q,z) . write a 3 dimensional representation of a cylinder by using inheritance and 

point3DCYL class 



 

8 ARRAYS 

8.1 GENERAL DEFINITION OF ONE DIMENSIONAL ARRAY VARIABLES  

Arrays defines more than one variable or object with the same group name. Each individual variable 

can be reached with the assigned index. In General Array type variables are defined as : 

Variable_type variable_name[]; 

 Or 

Variable_type[] variable_name; 

An example definition : 

 

int days_of_the_month[];  or 

int[] days_of_the_month;   

 

This definition defines that variable has more than one sub-variable in it, but it does not define how 

many sub-variables it containes. In order to define array size 

variable_name=new Variable_type[variable_size]; 

structure used. example definition : 

days_of_the_month=new int[12]; 

After array variable is defined, any subvariable can be reached by using its index number. For 

example: 

days_of_the_month[0]=31; 

days_of_the_month[1]=28; 

Note that index variable  is always starts from 0 

If array concept is given in a program form : 

Program 8.1.1 The first array example array1a.java 

import java.io.*; 

class array1a 

{  

public static void main(String args[] ) 

{  

int days_of_the_month[]; 

days_of_the_month=new int[12]; 

days_of_the_month[0]=31; 

days_of_the_month[1]=28; 

days_of_the_month[2]=31; 

days_of_the_month[3]=30; 

days_of_the_month[4]=31; 

days_of_the_month[5]=30; 

days_of_the_month[6]=31; 

days_of_the_month[7]=31; 

days_of_the_month[8]=30; 

days_of_the_month[9]=31; 

days_of_the_month[10]=30; 

days_of_the_month[11]=31; 

System.out.println("Month April is "+days_of_the_month[3]+" days long"); 

} }  

The output will be: 



---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" array1a 

Month April is 30 days long 

 

> Terminated with exit code 0. 

 

In the first creation of arrays arrays assignments can also be made by using big paranthesis,{}. 

Variable_type[] variable_name={value_0,value_1,..,value_n}; 

Not that in this type of definition the size of the variable is not defined seperately, program counts the 

number of variables inside of the paranthesis and assign the size as well as actual valu for each sub-

variable. An example can be given as: 

int  days_of_the_month[ []={31,28,31,30,31,30,31,31,30,31,30,31}; 

If array concept is given in a program form : 

 

Program 8.1.2 The second array example array1b.java 

import java.io.*; 

class array1b 

{  

public static void main(String args[] ) 

{  

int days_of_the_month[]={31,28,31,30,31,30,31,31,30,31,30,31}; 

System.out.println("Month April is "+days_of_the_month[3]+" days long"); 

}  

}  

 

The result will be same as the previous program. Since array type of variables are reached by using 

indices, they can be used easily by using loop structures. The following program finds avarage of 

given set of numbers by using for loop structures an arrays 

 

Program 8.1.3  math1.java an example of acessing array indices through for loop structure 

class math1 

{ public static void main(String args[]) 

{ int number[]={10,5,7,9,11,13,14,18}; 

double total=0; 

int i; 

for(i=0;i<number.length;i++) 

{total+=number[i];}  

System.out.println("Average = "+total/number.length); 

} }  

The output will be : 

---------- Capture Output ---------- 

> "C:\turhan\java\bin\javaw.exe" math1 

Average = 10.875 

> Terminated with exit code 0. 

 

Of course the same result can be achived by using while structure 

 

Program 8.1.4  math2.java an example of acessing array indices through while loop structure 

class math2 



{ public static void main(String args[]) 

{ int number[]={10,5,7,9,11,13,14,18}; 

double total=0; 

int i=0; 

while(i<number.length) 

{total+=number[i];i++;}  

System.out.println("Average = "+total/number.length); 

} }  

 

The result will be the same as the previous program. In another example the values in two arrays are 

added up together. In this example formatted output is used to get a nice output for arrays. Some of the 

format varible types are given in table 8.1.1 

 

Table 8.1.1 Format structures 

Conversion Argument 

Category  

 

Description  

 

'b', 'B'  general  

 

If the argument arg is null, then the result is "false". If arg is a boolean or Boolean, then the 

result is the string returned by String.valueOf(). Otherwise, the result is "true".  

'h', 'H'  general  If the argument arg is null, then the result is "null". Otherwise, the result is obtained by 

invoking Integer.toHexString(arg.hashCode()).  

's', 'S'  general If the argument arg is null, then the result is "null". If arg implements Formattable, then 

arg.formatTo is invoked. Otherwise, the result is obtained by invoking arg.toString().  

'c', 'C'  character  The result is a Unicode character  

'd'  integer The result is formatted as a decimal integer  

'o'  integer The result is formatted as an octal (base 8)  integer  

'x', 'X'  integer The result is formatted as a hexadecimal (base 16) integer  

 

'e', 'E'  floating 

point  

The result is formatted as a decimal number in computerized scientific notation  

 

'f'  

 

floating 

point  

The result is formatted as a decimal number 

'g', 'G'  

 

floating 

point  

The result is formatted using computerized scientific notation or decimal format, depending 

on the precision and the value after rounding.  

'a', 'A'  

 

floating 

point  

The result is formatted as a hexadecimal floating-point number with a significand and an 

exponent  

't', 'T'  

 

date/time  

 

Prefix for date and time conversion characters. See Date/Time Conversions.  

 

'%'  percent  The result is a literal '%' ('\u0025')  

'n'  line 

separator 

The result is the platform-specific line separator  

 

 

Program 8.1.5  array1.java an example of acessing array indices through for loop structure 

import javax.swing.*; 

import java.util.Locale; 

 

 public class array1   

 {  

 public static void main(String[] args) 

 {  

     int a1[]={1,2,3,4,5,6}; 

     int a2[]={1,4,9,16,25,36}; 

     int a3[]=new int[a2.length]; 

     String s="array1 output : "; 

     String s1="a1 =\n"+output(a1); 

http://java.sun.com/j2se/1.5.0/docs/api/java/lang/Boolean.html
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/String.html#valueOf(boolean)
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Formattable.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Formattable.html#formatTo(java.util.Formatter, int, int, int)
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Formatter.html#dt


     s1+="a2 = \n"+output(a2); 

     for(int i=0;i<a1.length;i++) {a3[i]=a1[i]*a2[i];} 

     s1+="a3 = a1*a2 \n"+output(a3); 

     JOptionPane.showMessageDialog(null,s1,s,JOptionPane.PLAIN_MESSAGE); 

}  

 public static String output(int a[]) 

 {  

 Locale tr=new Locale("TR"); 

 int x=25; 

 String s1=""; 

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

    { s1+=String.format(tr," %10d ",a[i]);}  

   s1+="\n"; 

   return s1; 

 }  

  

 }  

 

The result will be : 

 
 

In the next example String type of array variable is introduced. 

 

Program 8.1.6  H8Ex2B.java an example of acessing array indices through for loop structure 

import java.io.*; 

import javax.swing.*; 

class H8Ex2B { 

public static int month(String s) 

{  

 

String month[]={"january","february","march","april","may","june","july", 

            "august","september","october","november","december"};  

int i; 

int j=-1; 

for(i=0;i<12;i++) 

{if(s.equals(month[i])) {j=i;break;}}               

return j; 

}  

 

   

public static void main(String args[] )  

{ int the_day_of_the_month[]={31,28,31,30,31,30,31,31,30,31,30,31};    

String s="The day of the month : \n";  

String s2="april"; 

int i=month(s2);     



s+="Month "+s2+" s "+ayin_gunleri[i]+" days long \n";  

String s1="Array example"; 

JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);  

}  

}  

 
 

8.2 ENHANCED FOR STATEMENT 

In latest java versions a simpler for statement is introduced to use with for arrays. As an old 

programmer I have not used it much but you have  right to know the new structure. In the normal for 

structure, the for loop was given as :  

 

Program 8.2.1   ForTest.java an example of acessing array indices through for loop structure 

public class ForTest 

 {  

 public static void main( String args[] ) 

 {  

 int array[] = { 87, 68, 94, 100, 83, 78, 85, 91, 76, 87 }; 

 int total = 0; 

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

      {total += array[ i];}  

    System.out.println( "Total = "+total ); 

 } // end main 

 }  

 

In the enhanced for loop the same can be achived as : 

Program 8.2.2   ForTest.java an example of acessing array indices through enhanced for loop 

structure 

public class ForTest1 

 {  

 public static void main( String args[] ) 

 {  

 int array[] = { 87, 68, 94, 100, 83, 78, 85, 91, 76, 87 }; 

 int total = 0; 

      for ( int i:array ) 

      {total += number;}  

    System.out.println( "total = "+total ); 

 } // end of main } 

 

As it is seen for structure in the second program is given as: 

 

      for ( int  number:array ) 

      {total += number;}  



In the original for structure this procedure was 

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

      {total += array [i];}  

Note that in the second structure number is not counter but represent array[i] value in the previous 

program. Using this new form certainly has advantages and disadvantages. Original form is best 

known and understood by everyone. Understanding by everybody is an important issue in languages 

computer as well as human languages. Therefore mostly original form is used in this book, but when it 

is used with the object array the new form has advantages in referencing. 

 

8.3 ARRAYS OF OBJECTS 

 

Array structures can be used for objects as well as simple variables.  

Program 8.3.1  box.java  

class box 

{  

private double length; 

private double width; 

private double height; 

 

box(double l,double w, double h) 

{length=l; 

width=w; 

height=h; 

}  

// This methods are written to access private length,  

// width and height variables 

public double read_length() {return length;} 

public double read_width() {return width;} 

public double read_height() {return height;} 

//This methods are written to change private length,  

// width and height variables 

public void write_length(double l) {length=l;} 

public void write_width(double w) {width=w;} 

public void write_height(double h) {height=h;} 

 

box(box bi) 

{length=bi.length; 

width=bi.width; 

height=bi.height; 

}  

 

double volume() 

{return length*width*height;} 

 

public String toString() 

{ String s=""; 

  s+="length = "+length+"\n"; 

  s+="width = "+width+"\n"; 

  s+="height = "+height+"\n"; 

  s+="Volume = "+volume()+"\n\n"; 

  return s; 

}  

 

}  

 



Program 8.3.2  An example program using box.java in array form  

import java.io.*; 

import javax.swing.*; 

class H8Ex3  

{  

public static void main(String args[] )  

{   box x[]=new box[4]; 

     x[0]=new box(1.1,2.2,3.3); 

     x[1]=new box(1.23,2.11,3.12); 

     x[2]=new box(2.5,2.11,3.0); 

     x[3]=new box(2.5,2.11,3.1); 

  String s1="Array example "; 

  String s=""; 

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

    {s+="Box number = "+i+"\n"+x[i].toString();} 

  JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);  

}  

}  

 

If  this program written with enhanced for statement: 

Program 8.3.2A  An example program using box.java in array form written with enhanced for 

statement 

import java.io.*; 

import javax.swing.*; 

class H8Ex3A  

{  

public static void main(String args[] )  

{   box x[]=new box[4]; 

     x[0]=new box(1.1,2.2,3.3); 

     x[1]=new box(1.23,2.11,3.12); 

     x[2]=new box(2.5,2.11,3.0); 

     x[3]=new box(2.5,2.11,3.1); 

  String s1="Array example "; 

  String s=""; 

  for(box number:x) 

    {s+=number.toString();} 

  JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);  

}  

}  

 

The advantages of using an enhanced for with arrays of objects are clear in here, it is a shorter form. 

But as it is seen it is not necassary. The basic difference of the object type arays is that we should 

initilize them by using constructor classes. Each individual array element should be constructed 

individually. In our second example a vector class will be defined and vectors will be added directly in 

the output example. It should also be note that dimension variables can be used when methods area 

called 

Program 8.3.3  vector.java class 

import java.util.Locale; 



public class vector 

 {    

 public double V[]; 

 //kurucu metodlar 

 public vector(double Vi[]) 

 { V=new double[Vi.length]; 

   input_vector(Vi);  

 }  

  

 public vector(vector Vi) 

 { V=new double[Vi.V.length]; 

   input_vector(Vi.V);  

 }  

  

 public vector(int n) 

 { V=new double[n]; 

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

  { V[i]=0.0;}  

 }   

  

 public void input_vector(double Vi[]) 

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

    {V[i]=Vi[i];}  

 }  

  

 public static vector add(vector V1,vector V2) 

 {  

 //  

 int n=V1.V.length; 

 vector V3=new vector(n); 

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

    {V3.V[i]=V1.V[i]+V2.V[i];}   

 return V3;     

 }  

  

 public static vector add(double[] V1,double[] V2) 

 {  

 // 

 int n=V1.length; 

 vector M=new vector(n); 

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

    {M.V[i]=V1[i]+V2[i];}   

 return M;     

 }  

  

 public void add(vector V1) 

 {  

 //   

 int n=V.length; 

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

    {V[i]+=V1.V[i];}  

 }       

  

 public void add(double [] B) 

 {  

 //   

 int n=V.length; 

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



    {V[i]+=B[i];}       

 }  

  

 public static String toString(vector M) 

 { int n=M.V.length; 

   String s=""; 

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

    {s+=M.V[i]+" ";}  

 s+="\n"; 

 return s; 

 }  

  

 public String toString() 

 {  Locale tr=new Locale("TR"); 

 int n=V.length; 

    String s1=""; 

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

    { s1+=String.format(tr," %10.5f ",V[i]);} 

   s1+="\n"; 

 return s1; 

 } //    

  

 }//  

 

Program 8.3.4  An example using vector class  

import javax.swing.*; 

class H8Ex7 {  

public static void main(String args[] )  

{ double A[]={1.0,2.0,3.0,4.0};  

  double B[]={1.0,1.0,1.0,1.0};  

  vector M1=new vector(A);  

  vector M2=new vector(B);  

  M1.add(M2);   

  String s="summation of two vector : \n"+M1.toString();  

  String s1="class vector"; 

  JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);  

} }  

 

As a third example, book class defined in the previous chapter will be used in array structure 

 

Program 8.3.5  library class that use book class as an array object variable  

public class library 

{  

String name; 

int number_of_books; 

book list[]; 

 

public library(String kname,book klist[]) 

{name=kname; 

 number_of_books=klist.length; 

 list=new book[number_of_books]; 

 for(int book_number=0;book_number<number_of_books;book_number++) 

 {list[book_number]=klist[book_number];} 

}  

 

 

 public String toString() 



 {   String s="Library name : "+name+"\n"; 

     s+="Total number of books : "+number_of_books+"\n\n"; 

     for(int book_number=0;book_number<number_of_books;book_number++) 

     {s+=list[book_number].toString()+"\n";}    

     return s; 

 }  

}  

 

Program 8.3.6  An example program using book and library class that use book class as an 

array object variable  

import javax.swing.*; 

class booktest1 

{  

public static void outputwindow(String s) 

{  

String s1="library class output window";  

JOptionPane.showMessageDialog(null,s,s1, JOptionPane.PLAIN_MESSAGE);  

}  

  

public static void main(String args[]) 

{  

  

book b[]=new book[5]; 

b[0]=new book("Bilim ve Teknik","T¦BĶTAK","magazine","Turkish"); 

b[1]=new fiction("It is all quiet in the westen front ","Erich Maria Reamarque","English"); 

b[2]=new book("The God Delusion","Richard Dawkins","fiction","English"); 

b[3]=new poetry("Human lanscapes from my country","Nazēm Hikmet","English and Turkish"); 

b[4]=new encyclopedia("Encyclopedia Britannica","English"); 

library l=new library("Library of congress",b); 

String s=l.toString(); 

outputwindow(s); 

}  

 

It should be noted that, in the last examples fiction poetry and encyclopedia classes are used as well in 

the book definition, because, tese classes are extended from class book. 

 

A similar example will be given for vehicle class of the previous chapter 

 

Program 8.3.7  vehicle_register class that use vehicle class as an array object variable  

public class vehicle_register 

{  

String name; 

int number_of_vehicles; 

vehicle list[]; 

 

public vehicle_register(String kname,vehicle klist[]) 

{name=kname; 

 number_of_vehicles=klist.length; 

 list=new vehicle[number_of_vehicles]; 

 for(int vehicle_number=0;vehicle_number<number_of_vehicles;vehicle_number++) 

 {list[vehicle_number]=klist[vehicle_number];} 

}  

 

 public String toString() 

 {   String s="Vehicle register name : "+name+"\n"; 

     s+="Total number of vehicles : "+number_of_vehicles+"\n\n"; 



     for(int vehicle_number=0;vehicle_number<number_of_vehicles;vehicle_number++) 

     {s+=list[vehicle_number].toString()+"\n";}    

     return s; 

 }  

 

}  

 

Program 8.3.8 An example program utilises vehicle class and vehicle_registration class  

import javax.swing.*; 

class vehicletest1 

{  

 

public static void outputwindow(String s) 

{  

String s1="Vehicle class output window";  

JOptionPane.showMessageDialog(null,s,s1, JOptionPane.PLAIN_MESSAGE);  

}  

  

public static void main(String args[]) 

{  

vehicle v[]=new vehicle[3]; 

v[0]=new truck("MAN",200.0,"red",15000); 

v[1]=new bus("Mersedes-Chrysler",300.0,"white",10000); 

v[2]=new minibus("BMC",70,"blue",1070); 

vehicle_register vr=new vehicle_register("izmir car registration",v); 

String s=vr.toString()+"\n"; 

outputwindow(s); 

}  

 

}  

 



 
 

Program 8.3.9 Another example program Student and course classes are given, this two 

classes specify students in the class and avarage grade from the class for each  student and 

letter grades of the students according to class average and standard deviation 

 

public class Student 

{  

private String firstName; 

private String lastName; 

private String StudentNumber; 

private String school; 

private double grade[]; 

private String lettergrade; 

private double weight[]; 

private double totalweight; 

public Student( String first, String last, String sn,String school_name ) 

{  

firstName = first; 

lastName = last; 

StudentNumber = sn; 

if(school_name.equals("mechanical") || school_name.equals("chemical") ||  

school_name.equals("electrical") || school_name.equals("industrial") || 

school_name.equals("civil") || school_name.equals("mining")) 

{school=school_name;} 



else 

{school="not defined";} 

lettergrade=" "; 

}  

  

public void setFirstName( String first ) 

{  

firstName = first; 

}  

public String getFirstName() 

{  

return firstName; 

}  

 

public void setLastName( String last ) 

{  

lastName = last;  

}  

 

public String getLastName() 

{  

return lastName; 

}  

 

public void setStudentNumber( String ssn ) 

{  

StudentNumber = ssn;  

}  

public void setLetterGrade( String ssn ) 

{lettergrade = ssn; } 

 

public String getStudentNumber() 

{  

return StudentNumber; 

}  

public String getSchool() 

{ return school; } 

 

public void setGrade(double gradi[]) 

{int n=gradi.length; 

grade=new double[n]; 

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

{grade[i]=gradi[i];}  

}  

public void setWeight(double weighti[]) 

{int n=weighti.length; 

weight=new double[n]; 

totalweight=0; 

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

{weight[i]=weighti[i];totalweight+=weight[i];} 

}  

public double[] getGrade() 



{ return grade; 

}  

public double[] getWeight() 

{ return weight; 

}  

public double getAverage() 

{ double avg=0; 

  int n=weight.length; 

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

  {avg+=weight[i]*grade[i];} 

  avg/=totalweight; 

  return avg; 

}  

public String toString() 

{ String s=getFirstName()+" "+getLastName()+" "+getStudentNumber()+" "+getSchool()+" 

"+getAverage()+"Letter grade = "+lettergrade+"\n"; 

 return s; 

}  

}  

Program 8.3.10 class course 

public class course 

{  

public String name; 

public Student[] student; 

private double weight[]; 

private double totalweight; 

 

public course(String namei,Student[] studenti,double weighti[]) 

{  

name=namei; 

int n=studenti.length; 

student=studenti; 

setWeight(weighti); 

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

{student[i].setWeight(weighti);} 

}  

 

public void setWeight(double weighti[]) 

{int n=weighti.length; 

weight=new double[n]; 

totalweight=0; 

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

{weight[i]=weighti[i];totalweight+=weight[i];} 

}  

public void setGrade(double grade[][]) 

{int n=weight.length; 

 int m=student.length; 

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

 {student[i].setGrade(grade[i]);}  

}  

 

 



public double getAverage() 

{ double avg=0; 

  int n=student.length; 

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

  {  

   avg+=student[i].getAverage(); 

  }  

  avg/=n; 

  return avg; 

}  

 

public double getStandardDeviation() 

{ double avg=getAverage(); 

  double studentavg=0; 

  int n=student.length; 

  double total=0; 

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

  { studentavg=student[i].getAverage(); 

   total+=(studentavg-avg)*(studentavg-avg); 

  }  

  total=Math.sqrt(total)/(n-1); 

  return total; 

}  

 

public void setLettergrades() 

{  double avg=getAverage(); 

   double std=getStandardDeviation(); 

   double studentavg=0; 

   int n=student.length; 

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

   { studentavg=student[i].getAverage(); 

     if(studentavg>(avg+3.0*std/2.0)) student[i].setLetterGrade("A"); 

     else if(studentavg<=(avg+3.0*std/2.0) && studentavg>=(avg+std/2.0)) 

student[i].setLetterGrade("B"); 

     else if(studentavg<=(avg+std/2.0) && studentavg>=(avg-std/2.0)) 

student[i].setLetterGrade("C"); 

     else if(studentavg<=(avg-std/2.0) && studentavg>=(avg-3.0*std/2.0)) 

student[i].setLetterGrade("D"); 

     else if(studentavg<=(avg-3.0*std/2.0) && studentavg>=(avg-5.0*std/2.0)) 

student[i].setLetterGrade("E"); 

     else if(studentavg<=(avg-5.0*std/2.0)) student[i].setLetterGrade("F");     

   }  

}  

 

public String toString() 

{int n=student.length; 

 setLettergrades(); 

 String s="Class name = "+name+"\n"; 

 s+="Student number = "+n+"\n"; 

 s+="Class average = "+getAverage()+"\n"; 

 s+="Class standard deviation = "+getStandardDeviation()+"\n\n"; 

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



 {s+=student[i].toString();} 

return s; 

}  

}  

 

Program 8.3.11 class coursetest 

import javax.swing.*; 

public class coursetest 

{  

public static void main(String arg[]) 

{  

Student s1[]=new Student[5]; 

s1[0]=new Student("Ali","Altēn","123456","civil"); 

double a1[]={10.0,7.0,8.0}; 

s1[0].setGrade(a1); 

 

s1[1]=new Student("Veli","K¿­¿k","223457","mechanical"); 

double a2[]={7.0,7.0,6.0}; 

s1[1].setGrade(a2); 

 

s1[2]=new Student("Ayĸe","Yēlmaz","223458","mechanical"); 

double a3[]={9.0,5.0,6.0}; 

s1[2].setGrade(a3); 

 

s1[3]=new Student("Fatma","Yēldēz","323459","civil"); 

double a4[]={9.0,5.0,9.0}; 

s1[3].setGrade(a4); 

 

s1[4]=new Student("Veli","G¿m¿ĸ","333456","mechanical"); 

double a5[]={10.0,5.0,9.0}; 

s1[4].setGrade(a5); 

 

double weight[]={0.3,0.3,0.4}; 

course c1=new course("Computer Programming I",s1,weight); 

String s=""+c1; 

JOptionPane.showMessageDialog(null,s); 

}  

}  

 



 

 

8.4 MULTI -DIMENSIONAL ARRAY VARIABLES OF OBJECTS  

 

Arrays can be given in more than one dimensions. When arrays are more than one dimension, they can 

be considered as arrays of arrays. 

 

Program 8.4.1  array2D.java 2 dimensional arry example  

import javax.swing.*; 

import java.util.Locale; 

 

 public class array2D   

 {  

 public static void main(String[] args) 

 {  

     int a1[][]={{1,2,3},{4,5,6}};  

     int a2[][]={{1,2},{4}};  

     String s="2D array output : "; 

     String s1="a1 =\n"+output2D(a1); 

     s1+="a2 = \n"+output2D(a2); 

     JOptionPane.showMessageDialog(null,s1,s,JOptionPane.PLAIN_MESSAGE); 

}  

 public static String output2D(int a[][]) 

 {  

 Locale tr=new Locale("TR"); 

 int x=25; 

 String s1=""; 

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

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

    { s1+=String.format(tr," %10d ",a[i][j]);} 

   s1+="\n"; 

   }  

   return s1; 

 }}  

 



 
 

The same concept can be applied to class objects as well 

 

Program 8.4.2  matrix.java class with two dimensional double variables  

import java.util.Locale; 

public class matrix 

 {  

   

 public double A[][]; 

 //constructor methods 

 public matrix(double Ai[][]) 

 { A=new double[Ai.length][Ai[0].length]; 

   input_matrix(Ai);  

 }  

  

 public matrix(matrix M) 

 { A=new double[M.A.length][M.A[0].length]; 

   input_matrix(M.A);  

 }  

  

 public matrix(int n,int m) 

 { A=new double[n][m]; 

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

  { for(int j=0;j<m;j++) 

    {A[i][j]=0.0 ;}  

     }   

 }  

  

 public void input_matrix(double Ai[][]) 

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

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

    {A[i][j]=Ai[i][j];}  

     }  

 }  

  

 public static matrix add(matrix M1,matrix M2) 

 {  

 // 

 int n=M1.A.length; 

 int m=M1.A[0].length; 

 matrix M3=new matrix(n,m); 

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

  { for(int j=0;j<m;j++) 

    {M3.A[i][j]=M1.A[i][j]+M2.A[i][j];}  



     }   

 return M3;     

 }  

  

 public static matrix add(double[][] A1,double[][] A2)  

 { 

 // 

 int n=A1.length; 

 int m=A1[0].length;  

 matri x M=new matrix(n,m);  

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

  { for(int j=0;j<m;j++)  

    {M.A[i][j]=A1[i][j]+A2[i][j];}  

     }   

 return M;      

 } 

  

 public void add(matrix M1) 

 {  

 //   

 int n=A.length; 

 int m=A[0].length; 

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

  { for(int j=0;j<m;j++) 

    {A[i][j]+=M1.A[i][j];}  

     }       

 }  

  

 public void add(double [][] B) 

 {  

 //   

 int n=A.length; 

 int m=A[0].length; 

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

  { for(int j=0;j<m;j++) 

    {A[i][j]+=B[i][j];}  

     }       

 }  

  

 public static String toString(matrix M) 

 { int n=M.A.length; 

   int m=M.A[0].length; 

   String s=""; 

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

  { for(int j=0;j<m;j++) 

    {s+=M.A[i][j]+" ";}  

  s+="\n"; 

  }  

 return s; 

 }  

  

 public String toString() 

 {  Locale tr=new Locale("TR"); 

 int n=A.length; 

   int m=A[0].length; 

   String s1=""; 

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

   {  for(int j=0;j<m;j++) 



    { s1+=String.format(tr," %10.5f ",A[i][j]);} 

   s1+="\n"; 

   }  

 return s1; 

 } //end of method toString     

  

 }//matrix sēnēfēnēn sonu 

 

Program 8.4.3  An example program using class matrix to add two matrices  

import javax.swing.*; 

class H8Ex4 {  

public static void main(String args[] )  

{ double A[][]={{1.0,2.0},{3.0,4.0}};  

double B[][]={{1.0,1.0},{1.0,1.0}};  

matrix M1=new matrix(A);  

String s="First Matrix = \n"+M1.toString();  

matrix M2=new matrix(B);  

s+="Second Matrix = \n"+M1.toString();  

M1.add(M2);   

s+="addition of two matrices : \n"+M1.toString();  

String s1="Array example: class matrix"; 

JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);  

} }  

 

 
 

In a different for of the program, matrix is also used as an array structure. In this version static add 

method is used to get output. 

 

Program 8.4.4  An example program using class matrix to add two matrices  

import javax.swing.*; 

class H8Ex5 {  

public static void main(String args[] )  

{ double A[][]={{1.0,2.0},{3.0,4.0}};  

  double B[][]={{1.0,1.0},{1.0,1.0}};  

  matrix M[]=new matrix[3]; 

  M[0]=new matrix(A);  

  M[1]=new matrix(B);  

  M[2]=matrix.add(M[0],M[1]);   

  String s="First Matrix = \n"+M[0].toString();  



  s+="Second Matrix = \n"+M[1].toString();    

  s+="addition of two matrices : \n"+M[2].toString();  

  String s1="Array example: class matrix"; 

  JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE);  

} }  

 

The result will be same as the previous example. 

 

8.5 CHANGING ARRAY DIMENSIONS  

Dimensions of the arrays can not be changed due to the fact that memory is assigned in the definition of the 

array. But by using indirect methods it can be changed, namely by creating a different array with a different 

dimension and reloaded array values into this new array.  

 

double a[]={3.0,5.0,7.0} 

double b[]=new double[4]; 

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

    {b[i]=a[i];}  

a=b; 

In this small program part dimension of the array a is changed from 3 to 4. Now this basic process is carried out 

for a double array through a class, doubleArray 

 

  Program 8.5.1 :  dimension changing example doubleArray 

public class doubleArray 

{  

  //sēnēf deĵiĸkenleri 

  public double a[]; 

  public int length; 

 

  public doubleArray(double x[] ) 

  {  

  length=x.length; 

  a=new double[length]; 

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

       a[i]=x[i];  

  }  

 

  public doubleArray(int n) 

  {  

  a=new double[n]; 

  length=a.length; 

  }  

 

  public void addDimension(int n) 

  {  

  if(n>0) 

     {  

     int z=a.length+n; 

     double[] b=new double[z]; 

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

       {b[i]=a[i];}  

     a=b; 

     length=a.length; 



     }  

  }  

 

  public void addDimension() 

  {  

  addDimension(1); 

  }  

 

  public void removeDimension(int n) 

  {  

  int z=a.length-n; 

    if(z>1) 

    {  

    double[] b=new double[a.length-n]; 

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

       b[i]=a[i];  

    a=b; 

    }  

    else 

    {  

    double[] b=new double[1]; 

    b[0]=a[0]; 

    a=b; 

    }  

    length=a.length; 

  }  

 

  public void removeDimension() 

  {  

 removeDimension(1); 

  }  

 

  public double getValue(int i) 

  {  

  return a[i]; 

  }  

 

  public double[] getValue() 

  {  

  return a; 

  }  

 

  public void setValue(double x,int i) 

  {  

  a[i]=x; 

  }  

 

  public void setValue(double[] x ) 

  {  

  length=x.length; 

  a=new double[length]; 

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



     {  

     a[i]=x[i];  

     }  

  }  

 

  public String toString(int i) 

  {  

    return ""+a[i]; 

  }  

 

  public String toString() 

  {  

  String s=""; 

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

    {  

    s+=a[i]+" "; 

    }  

    s+="\n"; 

    return s; 

  }  

}  

 

DoubleBoyut sēnēfēnda boyutu deĵiĸtirilebilen deĵiĸken (nesne) tanēmladēk. Bu deĵiĸkeni boyutDegistir sēnēfēnda 

test edelim : 

 

    Program 8.5.2 :  dimension changing example : changeDimension 

import javax.swing.JOptionPane; 

 

public class changeDimension 

{  

  public static void main(String args[]) 

  {  

  double x[]={3.1,5.3,7.0,9.7,11.0,11.5,12.3}; 

  doubleArray y=new doubleArray(x); 

  String s="original dimension ("+y.length+") double : \n"; 

  s+=y.toString(); 

  y.addDimension(3); 

  s+="3 added dimension ("+y.length+")double : \n"; 

  s+=y.toString(); 

  y.removeDimension(5); 

  s+="5 removed dimension ("+y.length+")double : \n"; 

  s+=y.toString(); 

  JOptionPane.showMessageDialog(null,s, 

  "dimension changing in double arrays", 

  JOptionPane.PLAIN_MESSAGE); 

  System.exit(0); 

  }  

}  

 

Program output: 

 



 

 

ARRAY EXAMPLES (created 2010 fall semester class lecture) 

EXAMPLE 1 : Create a double array and calculate sum 

public class array1 

{  

public static void main(String arg[]) 

{  

double x[]=new double[3]; 

x[0]=1.2; 

x[1]=2.3; 

x[2]=3.1; 

double total=0; 

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

{total+=x[i];  

System.out.println("x["+i+"] = "+x[i]); 

}  

System.out.println("total="+total); 

}  

}  

 

---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" array1 

x[0] = 1.2 

x[1] = 2.3 

x[2] = 3.1 

total=6.6 

> Terminated with exit code 0. 

 

EXAMPLE 2 : Create a double array and calculate sum 

public class array2 

{  

public static void main(String arg[]) 

{  

double x[]={1.2,2.3,3.3}; 

double total=0; 

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



{total+=x[i];  

System.out.println("x["+i+"] = "+x[i]);  

}  

System.out.println("total="+total); 

}  

}  

 

---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" array2 

x[0] = 1.2 

x[1] = 2.3 

x[2] = 3.3 

total=6.8 

 

> Terminated with exit code 0. 

 

EXAMPLE 3 : Create a string array and add array variables into one string 

public class array3 

{  

public static void main(String arg[]) 

{  

String x[]={"Ali "," Veli"," 49 "," elli"};  

String s=""; 

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

{s+=x[i];  

System.out.println("x["+i+"] = "+x[i]); 

}  

System.out.println("s="+s); 

}  

}  

 

---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" array3 

x[0] = Ali  

x[1] =  Veli 

x[2] =  49  

x[3] =  elli 

s=Ali  Veli 49  elli 

 

> Terminated with exit code 0. 

 

EXAMPLE 4 : Create a box3 class array and calculate volume of the boxes in array elements 

public class box3 

{  

public double length; 

public double width; 

public double height; 



public String color; 

public box3(double l,double w,double h,String s) 

{  

length=l; 

width=w; 

height=h; 

color=s; 

}  

public double volume() 

{ return height*width*length;} 

 

public String output() 

{ return "volume = "+volume()+"color = "+color;} 

}  

 

public class array4 

{  

public static void main(String arg[]) 

{  

box3 x[]=new box3[2]; 

x[0]=new box3(1.2,2.3,2.5,"yellow"); 

x[1]=new box3(1.1,1.3,1.5,"blue"); 

String s=""; 

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

{  

System.out.println("volume of x["+i+"] = "+x[i].volume()); 

}  

}  

}  

 

---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" array4 

volume of x[0] = 6.8999999999999995 

volume of x[1] = 2.1450000000000005 

> Terminated with exit code 0. 

 

EXAMPLE 5 : Create a complex class array and calculate sum of the two complex array element through 

the static method definition 

public class complex 

{  

public double real; 

public double imag; 

public complex(double r,double i) 

{real=r;imag=i;} 

//static addition of two complex variable result returns as complex 

public static complex add(complex z1,complex z2) 

{complex z3=new complex((z1.real+z2.real),(z1.imag+z2.imag)); 

return z3; 

}  



//dynamic addition to a complex variable into the value of the class 

public void add(complex z1) 

{real+=z1.real; 

imag+=z1.imag; 

}  

 

public String output() 

{String s=real+" +i*"+imag; 

return s; 

}  

}  

 

public class array5 

{  

public static void main(String arg[]) 

{  

complex x[]=new complex[2]; 

x[0]=new complex(1.2,2.3); 

x[1]=new complex(1.1,1.3); 

complex z=complex.add(x[0],x[1]); 

System.out.println(z.output()); 

}  

}  

 

---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" array4 

volume of x[0] = 6.8999999999999995 

volume of x[1] = 2.1450000000000005 

> Terminated with exit code 0. 

 

EXAMPLE 6 : Create a complex class array and calculate sum of the two complex array element through 

the dynamic method definition 

public class array6 

{  

public static void main(String arg[]) 

{  

complex x[]=new complex[2]; 

x[0]=new complex(1.2,2.3); 

x[1]=new complex(1.1,1.3); 

x[0].add(x[1]); 

System.out.println(x[0].output()); 

}  

}  

 

---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" array4 

volume of x[0] = 6.8999999999999995 

volume of x[1] = 2.1450000000000005 



> Terminated with exit code 0. 

 

EXAMPLE 7 : Create a polynomial function class  and calculate polynomial values for x=1..10 

public class f 

{// General polynomial function 

 // y=a[0]+a[1]*x+a[2]*x^2+... 

 public double a[]; 

 public f(double ia[]) 

 {int n=ia.length; 

  a=new double[n]; 

  for(int i=0;i<n;i++) {a[i]=ia[i];}  

 }  

 public double func(double x) 

 {  

  int n=a.length; 

  double ff=a[n-1]; 

  for(int i=n-2;i>=0;i--) 

  {ff=ff*x+a[i];}  

  return ff; 

 }  

}  

 

public class array7 

{  

public static void main(String arg[]) 

{  

double a[]={1.0,2.0,3.0}; 

f z=new f(a); 

for(double x=0;x<=10;x+=1) 

{System.out.println("x="+x+"y="+z.func(x));} 

}  

}  

 

---------- Capture Output ---------- 

> "D:\java\bin\javaw.exe" array7 

x=0.0y=1.0 

x=1.0y=6.0 

x=2.0y=17.0 

x=3.0y=34.0 

x=4.0y=57.0 

x=5.0y=86.0 

x=6.0y=121.0 

x=7.0y=162.0 

x=8.0y=209.0 

x=9.0y=262.0 

x=10.0y=321.0 

 

> Terminated with exit code 0. 

 



WEEK 8 CLASS EXERSIZES (Will be shown at the and of Lab class) 

EX1 )  enter a double array of 10 numbers as 

double x[]={1.2,3.3,4.76,é.,1.7465}; 

calculate the avarage value of x values. 

 

EX2 )   write a small test program to calculate square of  z[0]=1+2i , z[1]=1.2+3i, z[2]=0.2+0.1i, 

z[3]=1+i  using class complex. In your example program enter 4 complex number into an array of 

complex number, such as 

complex z[]=new complex[4]; 

 z[0]=new complex(1.0,2.0); 

é 

z[3]= new complex(1.0,1.0); 

then add them together by using a for loop, print out the result 

 

EX3 )  By using 3 dimensional cartesian coordinate system,  write class point3D P(x,y,z) (similar to 

class point), Then assign P(1,1,1); P(1,2,1), P(1,0,0) and P(2,1,2). Calculate the total distance  form 

P[0] to P[3] 

Point3D P[]=new Point3D[4]; 

P[0]= new Point3D(1.0,1.0,1.0); 

é 

P[3]= new Point3D(2.0,1.0,2.0); 

Note : writing of this class was assigned to you last week 

 

WEEK 8 HOMEWORK EXERSIZES (Will bring to next class -Tuesday) 

HW1)  A method to multiply two matrices. Include these methods to class matrix and use it to 

multiply two matrices in an example program. 

public static double[][] multiply(double[][] left,double[][] right) 

{  

//multiplication of two matrices 

int ii,jj,i,j,k;  

int m1=left[0].length; 

int n1=left.length; 

int m2=right[0].length; 

int n2=right.length; 

double[][] b; 

b=new double[m1][n2]; 

 if(n1 != m2) 

 {  

 System.out.println("inner matrix dimensions must agree"); 

 for(ii=0;ii<n1;ii++) 

   {  

   for(jj=0;jj<m2;jj++) 

     b[ii][jj]=0;  

   }  

   return b; 

 }  

 for(i=0;i<m1;i++) 

   {  

   for(j=0;j<n2;j++) 

     {  

     for(k=0;k<n1;k++) 



     b[i][j]+=left[i][k]*right[k][j];  

     }  

   }  

return b; 

//end of multiply of two matrices 

}  

 

 

HW2  Write a small test program to calculate multiplications of   z[0]=1+2i , z[1]=1.2+3i, 

z[2]=0.2+0.1i, z[3]=1+i  using class complex. In your example program enter 4 complex number into 

an array of complex muber, such as 

complex z[]=new complex[4]; 

 z[0]=new complex(1.0,2.0); 

é 

z[3]= new complex(1.0,1.0); 

then multiply them together by using a for loop, print out the result. Which methor are you going to 

use to multiply this complex numbers? 

 

HW3 Write a method to multiply two vectors 

public static double[] multiply(double[] left,double[] right)  and and use it to multiply two vectors 

in an example program. 

 

 

 

 

 

 



 

9 POLYMORPHISM, ABSTRACT CLASSES AND  INTERFACE  

 

9.1 ABSTRACT CLASS 

 

It is seen in  chapter 7 and 8 that when classes extended from each other, base class can be used as an 

indirect reference adres. This property is quite useful when a code is desired to generalise for different 

classes. In order to establishe this an emty class, called abtract class, can be used as base reference and 

programs and classes can be developed by using this class. When, in later stages, a new class is 

developed, this classes can be used with the new class due to this indirect reference possibility. 

 

Definition of abstract class 

 

abstact class class_name 

{ 

class variable list 

class method list 

} 

 

Class methods can also be abstract in an abstract class. In an abstract method no definition is given 

 

As the first example   class shape will be given 

 

Program 9.1.1  Abstract class shape  

public abstract class shape 

{ public double area(){return 0.0;} 

  public double volume() {return 0.0;} 

  public abstract String name(); 

} 

 

In this class no abstract method is defined, all methods have same definition. As a second example 

class f_x is given 

 

Program 9.1.2  Abstract class f_x  

abstract class f_x 

{ abstract double func(double x);} 

 

In this class, method of the class is defined also as abstract so no class definition is given. If a method 

definition is given as abstract, definition of the method must be given in the extended method with the 

same input and output structure. To see how extended classes can be established and used, classes 

point and circle and cylinder is created as extended from class shape. 

 

Program 9.1.3   class point extended from class shape  

public class point extends shape 

{   protected double x, y; 

    public point(double a, double b) 

    {  x=a;y=b;} 

    public void enterpoint(double a, double b) 

    {x=a;y=b;} 

    public double read_x() 



    {return x;} 

    public double read_y() 

    {return y;}  

    public String toString() 

    {return "["+x+","+y+"]";}  

    public String name() {return "point";} 

}  

 

Program 9.1.4   class circle extended from class point  

public class circle extends point 

{   protected double R; 

    public circle(double r, double a, double b) 

    {  super(a,b);enterR(r);} 

    public void enterR(double r) 

    {   if(r >= 0.0)  R=r; 

        else          R=0.0;} 

    public double read_R() 

    { return R;} 

    public double area() 

    { return Math.PI*R*R;} 

    public String toString() 

    { return "Center =  "+super.toString()+"; Radius ="+R;} 

    public String isim() {return "circle";}          

}  

 

Program 9.1.5   class cylinder extended from class circle  

public class cylinder extends circle 

 {protected double H; 

 public cylinder( double h, double r, int a, int b) 

 {super(r, a, b );enterH( h);} 

 public void enterH(double h ) 

 {if(h>=0) H=h; 

  else H=0; }  

 public double read_H(){return H;} 

 public double area() 

 { return 2* super.area()+2*Math.PI*R*H;}  

 public double volume(){return super.area()*H;} 

 public String toString() 

 {return super.toString()+";Height = "+H;} 

 public String isim(){return "Cylinder";} 

}  

 

When these classes needs to be used the abstract class shape can be used to get Access to any of these 

classes. 

 

Program 9.1.6   output example class H9Ex1  

import javax.swing.*; 

class H9Ex1 { 

public static void main(String args[]) 

{point     n   = new point(7,11); 

 circle    d   = new circle(3.5,22,8); 

 cylinder  s   = new cylinder(10,3.3,10,10); 

 shape     a[] = new shape[3]; 

 a[0]=n; 

 a[1]=d; 

 a[2]=s;  



 String s2="direct call : \n"; 

        s2+=n.name()+": "+n.toString()+"\n"; 

        s2+=d.name()+": "+d.toString()+"\n"; 

        s2+=s.name()+": "+s.toString()+"\n"; 

        s2+="indirect call : \n"; 

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

 {s2+=a[i].name()+": "+a[i].toString()+"\n";}  

 String s1="indirect adress use"; 

 JOptionPane.showMessageDialog(null,s2,s1,JOptionPane.PLAIN_MESSAGE); 

}  

}  

 

As it is seen acces to this classes can be achived throyugh the abstract class shape. As another exampel 

class numerical  is given. In this class two mathematical method is given one to get derivative, another 

to integrate a function. While programsa re written actual functions to be used is not defined, theredore 

method definitions are utilises abstract class f_x and all programs are written for this abstract class.  

 

Program 9.1.7   class numerical, uses abstract class f_x and abstract method func as a general 

function definition.  

public class numerical 

{  

   

public static double derivative(f_x f,double x) 

{  double h=0.00001; 

  return (-f.func(x+2.0*h)+8.0*f.func(x+h)-8.0*f.func(x-h)+f.func(x-2.0*h))/(12.0*h); 

}  

 

public static double integral(f_x f_xnt,double a,double b) 

{  

//integral f(x)dx 

 double r[]={-0.973906528517171,-0.865063366688984,-0.679409568299024,-0.433395394129247,-0.148874338981631, 

 0.148874338981631,0.433395394129247,0.679409568299024,0.865063366688984,0.973906528517171}; 

 double c[]={0.066671344308684,0.149451349150580,0.219086362515982,0.269266719309996,0.295524224714752, 

 0.295524224714752,0.269266719309996,0.219086362515982,0.149451349150580,0.066671344308684}; 

double z=0,x,y; 

double k1=(b-a)/2.0; 

double k2=(b+a)/2.0; 

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

{  

x=k2+k1*r[i];  

y=f_xnt.func(x); 

z+=k1*c[i]*y;  

}  

return z; 

}  

}  

 

When the methods in the numerical class is needed to be used, the actual function is also known. 

Therefore it can be defined when user is needed to be use it and used previously defined class 

numerical. 

 

Program 9.1.8   An example class uses abstract class f_x and numerical and derive the new class 

for  the fuction definition 

import javax.swing.*; 

 



class fb extends f_x 

{ public double func(double x) 

   { return x*x-5.0;}}  

 

public class H9Ex3 { 

public static void main(String args[]) 

{ fb ff=new fb(); 

  double x=1.0; 

 String s="x ="+x+"\n derivative df/dx = "+numerical.derivative(ff ,x); 

 String s1=" indirect referencing and abstract class example :"; 

 JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 

}  

}  

 

In the example program class fb is defined as extended from class f_x and used with derivative static 

method of numerical class. The program output : 

 

 
 

Program 9.1.9   An example class uses abstract class f_x and numerical and derive the new class 

fort he fuction definition  

import javax.swing.*; 

 

class fb extends f_x 

{ public double func(double x) 

   { return x*x-5.0;}}  

 

public class H9Ex3b { 

public static void main(String args[]) 

{  double x=1.0; 

   String s="x ="+x+"\n derivative df/dx = "+numerical.derivative(new fb(),x); 

   String s1=" indirect referencing and abstract class example :"; 

   JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 

}  

}  

 

In the second example instead of defining a new instance object of class fb, and then calling it into the 

derivative method, the new object directly created in the method call. 

 

Program 9.1.10   An example class uses abstract class f_x and numerical and derive the new 

class for the fuction definition 

import javax.swing.*; 

 

class fb extends f_x 

{ public double func(double x) 

   { return x*x-5.0;}}  

 

public class H9Ex3b { 



public static void main(String args[]) 

{  double x=1.0; 

   String s="x ="+x+"\n derivative df/dx = "+numerical.derivative(new fb(),x); 

   String s1=" indirect referencing and abstract class example :"; 

   JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 

}  

}  

 

In the third example instead of one class for a fuction definition, two different class with two different 

function is defined. 

 

Program 9.1.11   An example class uses abstract class f_x and numerical and derive the new 

class for the fuction definition 

import javax.swing.*; 

 

class fb extends f_x 

{ public double func(double x) 

   { return x*x-5.0;}}  

    

class fc extends f_x 

{ public double func(double x) 

   { return x*x*3-5.0*x+2;}}  

       

 

public class H9Ex3c { 

 

public static void main(String args[]) 

{   

    double x=1.0; 

 String s="x ="+x+"\n derivative df/dx [x*x-5.0] = "+numerical.derivative(new fb(),x)+"\n"; 

 x=2; 

 s+="x ="+x+"\n derivative df/dx [x*x-5.0] = "+numerical.derivative(new fb(),x)+"\n"; 

 x=1; 

 s+="x ="+x+"\n derivative df/dx [x*x*3-5.0x+2] = "+numerical.derivative(new fc(),x)+"\n"; 

 x=2; 

    s+="x ="+x+"\n derivative df/dx [x*x*3-5.0x+2] = "+numerical.derivative(new fc(),x)+"\n"; 

    

   String s1=" indirect referencing and abstract class example :"; 

   JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 

}  

}  

 



 
 

In our final example, in order to avoid the lengthly definition of function call and output preperation 

each time a method is defined fort his duty. 

 

Program 9.1.12  An example class uses abstract class f_x and numerical and derive the new class 

for the fuction definition  

import javax.swing.*; 

 

class fb extends f_x 

{ public double func(double x) 

   { return x*x-5.0;}}  

    

class fc extends f_x 

{ public double func(double x) 

   { return x*x*3-5.0*x+2;}}  

       

 

public class H9Ex3d { 

 

public static String toString(f_x f,String s,double x) 

{ String s1="x ="+x+"\n derivative df/dx [s] = "+numerical.derivative(f,x)+"\n"; 

 return s1; 

}  

  

public static void main(String args[]) 

{   

    String s=toString(new fb(),"x*x-5.0",1.0); 

    s+=toString(new fb(),"x*x-5.0",2.0); 

    s+=toString(new fc(),"x*x*3-5.0x+2",1.0); 

    s+=toString(new fb(),"x*x*3-5.0x+2",2.0); 

    String s1="indirect adress usage :"; 

    JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 

}  

}  

 

 

9.2 INTERFACE 

Extend statement can be used only once. One class can be extended only by another one class. From 

time to time more extensions might be needed. For this purpose, a definition similar to abstract class 

definition is given in java. It is called interface. The basic difference of  interface is not only the 



possibility of using for more than one classes, but also having all methods as empty methods( like 

abstract methods mentioned above but without word abstract). Not that interfaces can nat be 

considered as class by themselves. They are rather  templates of classes to define how and with which 

method and variables  derived classes should be defined. 

 

Definition of interface 

interface class_name 

{ 

class variable list 

class method list 

} 

 

Class methods can also be abstract in an abstract class. In an abstract method no definition is given. As 

the first example   interface shape will be given 

 

Program 9.2.1  interface  shape  

public interface shape 

{public double area(); 

 public double volume(); 

 public String name(); 

} 

 

Compare abstract class and interface shape definitions. No method body is existed for area, volume or 

name methods (all methods of interface sre abstract type automatically) . As a second example 

interface f_x is given 

 

Program 9.2.2 interface  f_x  

public interface f_x 

{ double func(double x);} 

 

In this interface like all other interfaces, no method  definition is given. To see how a method is 

written by using interface and used, classes point and circle and cylinder is created as extended from 

class shape. The word implements is used in interface connection istead of word extend. 

 

Program 9.2.3   class point implemented from interface shape  

public class point implements shape 

{ double x, y; 

    public point(double a, double b) {  x=a;y=b;} 

    public void enter_point(double a, double b) {x=a;y=b;} 

    public double read_X() {return x;} 

    public double read_Y() {return y;} 

    public String toString(){ return "["+x+","+y+"]";} 

    public double area() {return 0.0;} 

    public double volume(){return 0.0;} 

    public String name() {return "point";} 

}  

 

When these classes needs to be used the interface shape can be used to get Access to class point 

 

Program 9.2.4   output example class H9Ex2  

import javax.swing.*; 



class H9Ex2 { 

public static void main(String args[]) 

{ point    n = new point(7,11); 

  shape    a; 

  a=n;  

  String s="direct call : \n"; 

         s+=n.name()+": "+n.toString()+"\n"; 

         s+="indirect call : \n"; 

         s+=a.name()+": "+a.toString()+"\n"; 

  String s1="indirect call through interface : "; 

  JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 

}  

}  

 

 
 

As it is seen acces to  class point can be achived through the interface shape. As another example class 

numerical  is given. Code in class numerical will be exatly same as the previous one, therefore class is 

not re-listed here, but usage of it will be different. 

 

Program 9.2.5   An example class uses interface f_x and numerical and derive the new class for 

the fuction definition 

import javax.swing.*; 

 

class fb implements f_x 

{ public double func(double x) 

   { return x*x -5.0;}} 

 

public class H9Ex3 { 

public static void main(String args[]) 

{ fb ff=new fb();  

  double x=1.0; 

 String s="x ="+x+"\n derivative df/dx = "+numerical.derivative(ff ,x); 

 String s1=" indirect referencing and interface example :"; 

 JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 

}  

}  

 

In the example program class fb is defined as implemented from class f_x and used with derivative 

static method of numerical class. The program output : 

 



 
 

As it is seen from the example, usage of the interface is very similar to abstract class. Until Java 8 no 

defined methods or variables are  allowed in the interface class and all methods and variable defined in 

interface must be defined also in the implemented class.   But  Java 8 on, it is possible to define 

methods in interfaces by adding word default. But in order to use it, interface should be implemented 

in another class. 

Program 9.2.6   An example class uses interface person with a default method sayHello  

interface Person {  

    //adds a java 8 default method 

    default String sayHello() { 

        return "Hello there!"; 

    }  

}  

  

class Sam implements Person {}  

 

public class inherit1 {      

    public static void main(String [] args) {         

        Sam sam = new Sam();          

        //calling sayHello method calls the method 

        //defined in interface 

        System.out.println(sam.sayHello()); 

    }  

}  

 

---------- Capture Output ---------- 

> "C:\java\bin\java.exe" inherit1 

Hello there! 

 

> Terminated with exit code 0. 

 

9.3 INNER CLASSES AND LAMBDA EXPRESSIONS 

Consider interface f_x and H9Ex3 defined in previous section. In H9Ex3 class fb is defined as 

implemented from interface f_x. In java classes can be written as innner classes instead of seperate 

outside classes. 

Program 9.3.1   An example class uses interface f_x and numerical and derive the new inner 

class for the function definition 

import javax.swing.*; 

public class H9Ex3_1 { 

public static void main(String args[]) 

{     class fb implements f_x 



      { public double func(double x) { return x*x -5.0;}} 

 

 fb ff=new fb();  

 double x=1.0; 

 String s="x ="+x+"\n derivative df/dx = "+numerical.derivative(ff ,x); 

 String s1=" indirect referencing and interface example with inner class :"; 

 JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 

}  

}  

 

In java 8 on a new short-cut definition of the previous example can be written as: 

 

Program 9.3.2   An example class uses interface f_x and numerical and derive the new inner 

class in lambda expression form for the function definition 

import javax.swing.*; 

public class H9Ex3_2 { 

public static void main(String args[]) 

{  

 f_x ff = x -> x*x-5.0; 

 double x=1.0; 

 String s="x ="+x+"\n derivative df/dx = "+numerical.derivative(ff ,x); 

 String s1=" indirect referencing and interface example with inner class lambda definition:"; 

 JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 

} }  

 

This particular short form is called lambda expressions.  

Let us give a second example to further explain the consept 

Program 9.3.3   An interface f_boolean  

public interface f_boolean 

{ boolean decision(double x,double y);} 

 

 

Program 9.3.4   An example class uses interface f_boolean  and class fc 

import javax.swing.*; 

class fc implements f_boolean 

    { public boolean decision(double x,double y) 

      { return x>y;} 

    }  

public class H9Ex4_1 { 

public static void main(String args[]) 

{    

 fc ff=new fc(); 

 double x=1.0; 

 double y=2.0; 

 String s=x+" > "+y+" = "+ff.decision(x,y); 

 String s1=" indirect referencing and interface example :"; 

 JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 



}  

}  

 

Program 9.3.5   An example class uses interface f_boolean  and inner class fc 

import javax.swing.*; 

 

public class H9Ex4_2 { 

public static void main(String args[]) 

{   class fc implements f_boolean 

    { public boolean decision(double x,double y) 

      { return x>y;}  

    }   

 fc ff=new fc(); 

 double x=1.0; 

 double y=2.0; 

 String s=x+" > "+y+" = "+ff.decision(x,y); 

 String s1=" indirect referencing and interface example :"; 

 JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 

}  

}  

 

Program 9.3.6   An example class uses interface f_boolean  and inner class fc as lambda 

expression 

import javax.swing.*; 

 

public class H9Ex4_3 { 

public static void main(String args[]) 

{   

 f_boolean ff=(x,y)->x>y; 

 double x=1.0; 

 double y=2.0; 

 String s=x+" > "+y+" = "+ff.decision(x,y); 

 String s1=" indirect referencing and interface example :"; 

 JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 

}  

}  

 

It should be note that in order to lambda expressions work, there should be only one method definition 

in interface class new inner class connected. This kind of interfaces called functional interfaces. A 

functional interface is an interface with a single abstract method that is used as the type of a lambda 

expression. It is not required but function interfaces can be specified in Java 8 by using 

@FunctionalInterface word in front of the interface. In the next example such an interface is 

specified and used. 

 

Program 9.3.7   An example class uses WorkerInterface as lambda expression and Anonymous 

inner class 

 //define a functional interface 

@FunctionalInterface 



interface WorkerInterface {  

    public void doSomeWork();  

}  

public class WorkerInterfaceTest { 

  

    public static void execute(WorkerInterface worker) { 

        worker.doSomeWork(); 

    }  

  

    public static void main(String [] args) {  

        //invoke doSomeWork using Annonymous inner class 

        execute(new WorkerInterface() { 

            @Override 

            public void doSomeWork() { 

                System.out.println("Worker invoked using Anonymous class"); 

            } 

        });      

        //invoke doSomeWork using Lambda expression  

        execute( () -> System.out.println("Worker invoked using Lambda expression") ); 

    }  

}  

 

---------- Capture Output ---------- 

> "C:\java\bin\java.exe" WorkerInterfaceTest 

Worker invoked using Anonymous class 

Worker invoked using Lambda expression 

 

> Terminated with exit code 0. 

Another version of the same program: 

Program 9.3.8   An example class uses WorkerInterface as lambda expression and Anonymous 

inner class 

 //define a functional interface 

@FunctionalInterface 

interface WorkerInterface {  

    public void doSomeWork(); 

}  

  

public class WorkerInterfaceTest1 {  

    public static void main(String [] args) { 

        WorkerInterface worker=() ->System.out.println(" Worker invoked using Lambda expression ");  

        worker.doSomeWork();  

    }  

}  

 
As a last exercises, combining default interface methods usage with lambda expressions will be introduced. 

Previously, interface used together with numeric class to calculate integral and derivative of the function. This 

can be done by using default derivative and integral methods inside the interface class. 

Program 9.3.9   An example class defines  interface inter_f_x 

 import static java.lang.Math.*; 



import java.io.*; 

import java.util.*; 

import javax.swing.*; 

import javax.swing.table.*; 

import java.awt.*; 

 

@FunctionalInterface 

interface inter_f_x  

{  

//Function      

public double func(double x); 

 

default double dfunc(double x) 

{double h=1.0e-3; 

 int n=1; 

 return dfunc_n(x,n,h); 

}  

default double dfunc(double x,double h) 

{int n=1; 

 return dfunc_n(x,n,h); 

}  

default double dfunc(double x,int n) 

{double h=1.0e-3; 

 return dfunc_n(x,n,h); 

}  

default double dfunc_n(double x,int n,double h) 

{  

double hh=1/h; 

double df=0; 

if(n==0) df=func(x); 

else if(n==1) 

{df=(3.0*func(x-4.0*h)-32.0*func(x-3.0*h)+168.0*func(x-2.0*h)-672.0*func(x-h)+672.0*func(x+h)-

168.0*func(x+2.0*h)+32.0*func(x+3.0*h)-3.0*func(x+4.0*h))/840.0*hh;} 

else if(n==2) 

{df=( -14350.0*func(x)-9.0*func(x-4*h)+128*func(x-3*h)-1008*func(x-2*h)+8064*func(x-h)+8064.0*func(x+h)-

1008.0*func(x+2.0*h)+128.0*func(x+3.0*h)-9.0*func(x+4.0*h))/5040.0*hh*hh;} 

else if(n==3) 

{df=( -7.0*func(x-4.0*h)+72.0*func(x-3.0*h)-338.0*func(x-2.0*h)+488.0*func(x-h)-

488.0*func(x+h)+338.0*func(x+2.0*h)-72.0*func(x+3.0*h)+7.0*func(x+4.0*h))/240.0*hh*hh*hh;} 

else if(n==4) 

{df= (2730.0*func(x)+7.0*func(x-4.0*h)-96.0*func(x-3.0*h)+676.0*func(x-2*h)-1952.0*func(x-h)-

1952.0*func(x+h)+676.0*func(x+2.0*h)-96.0*func(x+3.0*h)+7.0*func(x+4.0*h))/240.0*hh*hh*hh*hh;} 

else if(n==5) 

{df=(func(x-4.0*h)-9.0*func(x-3.0*h)+26.0*func(x-2.0*h)-29.0*func(x-h)+29.0*func(x+h)-

26.0*func(x+2.0*h)+9.0*func(x+3.0*h)-func(x+4.0*h))/6.0*hh*hh*hh*hh*hh;} 

else if(n==6) 

{df=( -150.0*func(x)-func(x-4.0*h)+12.0*func(x-3.0*h)-52.0*func(x-2.0*h)+116.0*func(x-h)+116.0*func(x+h)-

52.0*func(x+2.0*h)+12.0*func(x+3.0*h)-func(x+4.0*h))/4.0*hh*hh*hh*hh*hh*hh;} 

else if(n==7) 

{df=( -func(x-4.0*h)+6.0*func(x-3.0*h)-14.0*func(x-2.0*h)+14.0*func(x-h)-14.0*func(x+h)+14.0*func(x+2.0*h)-

6.0*func(x+3.0*h)+func(x+4.0*h))/2.0*hh*hh*hh*hh*hh*hh*hh;} 

else if(n==8) 



{df=(70.0*func(x)+func(x-4.0*h)-8.0*func(x-3.0*h)+28.0*func(x-2.0*h)-56.0*func(x-h)-

56.0*func(x+h)+28.0*func(x+2.0*h)-8.0*func(x+3.0*h)+func(x+4.0*h))*hh*hh*hh*hh*hh*hh*hh*hh;} 

else df=0; 

return df; 

}  

//INTEGRAL 

default double integral(double a,double b) 

{ //10 point Gauss-Legendre formula 

  //integral f(x)dx 

 double r[]={-0.973906528517171,-0.865063366688984,-0.679409568299024,-0.433395394129247,-

0.148874338981631, 

 0.148874338981631,0.433395394129247,0.679409568299024,0.865063366688984,0.973906528517171}; 

 double c[]={0.066671344308684,0.149451349150580,0.219086362515982,0.269266719309996,0.295524224714752, 

 0.295524224714752,0.269266719309996,0.219086362515982,0.149451349150580,0.066671344308684}; 

double z=0,x,y; 

double k1=(b-a)/2.0; 

double k2=(b+a)/2.0; 

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

{  

x=k2+k1*r[i];  

y=func(x); 

z+=k1*c[i]*y;  

}  

return z; 

}  

}  

 

Program 9.3.10   An example class uses  interface inter_f_x as lambda expression 

import javax.swing.*; 

public class inter_fx_Ex4{ 

public static void main(String args[]) 

{ inter_f_x ff=x ->x*x-1.0; 

 double x=1.0; 

 String s="x ="+x+"\n function f = "+ff.func(x);  

 s+="x ="+x+"\n derivative df/dx = "+ff.dfunc(x);  

 double a=0;double b=1.0; 

 s+="\n a="+a+"b="+b+" integral of f="+ff.integral(a,b);  

 String s1=" indirect referencing and interface example with inner class lambda definition:"; 

 JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 

}}  

 

 

Program 9.3.11   An example class uses  interface inter_f_x as outside class definition 



 import javax.swing.*; 

  class ff1 implements inter_f_x 

  {public double func(double x) 

  {return x*x -1.0;} 

  } 

public class inter_fx_Ex1{ 

public static void main(String args[]) 

{ ff1 ff=new ff1();  

 double x=1.0; 

 String s="x ="+x+"\n function f = "+ff.func(x); 

 s+="x ="+x+"\n derivative df/dx = "+ff.dfunc(x); 

 double a=0;double b=1.0; 

 s+="\n a="+a+"b="+b+" integral of f="+ff.integral(a,b); 

 String s1=" indirect referencing and interface example with inner class lambda definition:"; 

 JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 

}}  

 

This concept can be used similarly if the input variable is an array instead of a single variable. 

Program 9.3.12   An example class defines  interface if_xj 

@FunctionalInterface 

interface if_xj 

{  

// single function  multi independent variable 

// a single value is returned indiced to equation_ref 

public double func(double x[]); 

default double dfunc(double x[],int x_ref) 

{ // derivative of the function with respect to x_ref 

double h0=0.0256; 

int i,m; 

int n=7; 

double f1,f2; 

double x1[]; 

x1=new double[x.length]; 

double x2[]; 

x2=new double[x.length]; 

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

{  

x1[i]=x[i];  

x2[i]=x[i];  

}  

//derivative of a simple function 

double T[][]; 

T=new double[n][n]; 

double h[]; 

h=new double[n]; 

//vector<double> h(n,0); 

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

{  

  h[i]=0; 

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

    T[i][j]=0;  



}  

h[0]=h0; 

double r=0.5; 

for( i=1;i<n;i++) 

{  

h[i]=h0*Math.pow(r,i); 

}  

 

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

{  

x1[x_ref]+=h[i]; 

x2[x_ref]-=h[i];  

f1=func(x1); 

f2=func(x2); 

T[i][0]=( f1 - f2)/(2.0*h[i]);  

x1[x_ref]=x[x_ref]; 

x2[x_ref]=x[x_ref]; 

}  

for(m=1;m<n;m++) 

{  

  for(i=0;i<n-m;i++) 

  {  

  T[i][m]=(h[i]*h[i]*T[i+1][m -1] - h[i+m]*h[i+m]*T[i][m -1])/(h[i]*h[i]  

  - h[i+m]*h[i+m]);  

  }  

}  

double xx=T[0][n-1]; 

return xx; 

}  

  

}  

 

Program 9.3.13  An example class uses  interface if_xj as lambda expression 

import javax.swing.*; 

public class ifxj_Ex4 { 

public static String array(double x[]) 

{   String s=""; 

 for(int i=0;i<x.length;i++) {s+=x[i]+" ";}  

 return s; 

}  

public static void main(String args[]) 

{  

 if_xj ff=x ->x[0]*x[0]+x[1]*x[1];  

 double x[]={1.0,2.0}; 

  String s="x ="+array(x)+"\n function f f = "+ff.func(x);  

  s+="\n derivative df/dx = "+ff.dfunc(x,1); 

 String s1=" indirect referencing and interface example with inner class lambda definition:"; 

 JOptionPane.showMessageDialog(null,s,s1,JOptionPane.PLAIN_MESSAGE); 

}}  

 



 
 

WEEK 9 CLASS EXERSIZES (Wil be shown at the and of Lab class) 

EX1 investigate  abstract class shape and classes point, circle, and cylinder written as extended from 

abstract class shape. Create a cone.java clas, extended from class cylinder that will be calculated area 

and volume of a cone (cone.java) . Note that this class will be similar to cyclinder class except the 

way of calculating area and volume   

 

Area of the conic surface = prs 

Area of the base= pr
2 

Area of the cone = prs+ pr
2 

Volume of the cone = 1/3 pr
2
h 

s = (r
2 
+ h

2
)
0.5 

 

EX2  Calculate the derivative of function f(x)=x*x -3*x+2 by using class numerical and  abstract 

class f_x at point x=1.0 

EX3 Calculate the derivative of function  f(x)=sin(x) at the point x=p/4 by using class numerical and 

interface f_x  fonksiyonunu ve  t¿revini graph1.java programēnēnda verilen fb sēnēfēnē deĵiĸtirerek 

­izdiriniz 

EX4 Calculate the integral of function  f(x)=sin(x) for  the integration limits  a=0 and b=p/4 by using 

class numerical and interface f_x   

EX5 Calculate the integral of function  f(x)=sin(x) for  the integration limits  a=0 and b=p/4 by using 

class numerical and interface f_x  and an inner class lambda expression 

EX6 Calculate the integral of function  f(x)=cos(x) for  the integration limits  a=0 and b=p/2 by using 

class inter_ f_x  and an inner class lambda expression 

WEEK 9 HOMEWORK EXERSIZES (Will bring to next class -Tuesday) 

HW1)  From abstract class shape derive class sphere. This class should calculate its area and 

volume , Test it by using indirect reference shape   

HW2)  From interface shape derive class sphere. This class should calculate its area and volume , 

Test it by using indirect reference shape   

HW3) Write a test program to read value of x from input then calculate derivative of function  



 y=e
-x
/(x

2
-1) in a test program 

a) By using an outside class fb implements f_x 

b) By using an inner class fb implements f_x 

c) By using a lambda expression inner class  

 

HW4 Write a test program to read value of a and b (lower and upper limit of the integral) from input 

then calculate integral of function  

 y=e
-x
/(x

2
-1) in a test program 

a) By using an outside class fb implements f_x 

b) By using an inner class fb implements f_x 

c) By using a lambda expression inner class  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

10 GRAPHICS 

10.1 JAVA SWING GRAPHICS ENVIRONMENT AND JFRAME  AND JPANEL 

CLASSES 

In Java, two graphics environment (Graphics application development environment) is defined. 

The first one is awt. The second one is swing library which came out with more sophisticated 

drawing facilities. In order to understand java drawing capabilities, the first concept is to 

understand java coordinate system. In java graphics screen, if anything is drawn a graphic screen 

coordinates is used. Coordinate unit is pixel(Picture elements) in your graphic window. Every 

computer graphic window consist of pixels. 

 

   
Figure 10.1 Java Graphic coordinate system 

 

In order to graph someting, class JFrame is used. Actual drawings will be prepared in  another 

class JPanel and will be added up into JFrame to show the graphics. In order to show graphics in 

JFrame, a small interface program FrameGraph is prepared for you. 

 

10.1.1 FrameGraphics interpahese class to show a JPanel into the graphic window 

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

public class FrameGraphic extends JFrame 

{   

  JPanel d; 

   public FrameGraphic(String a,JPanel di) 

   {    super(a);   

        d=di; 

        add(d); 

   }  

   public static void plot(String a,JPanel di) 

   {  

        FrameGraphic f = new FrameGraphic(a,di); 

        f.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE ); 



        f.setSize(800,500); 

        f.setVisible(true);  

   }  

}  

 

In this class JPanel object d is added up into the JFrame graphic window. Drawing of the graphic 

is carried out inside of  plot method. So using plot method in your main program with the 

definition of JPanel class is enough to draw someting inside of the window. The first application 

we will be looking is to write a welcome message in Java graphic window. 

 

10.1.2 WelcomeP JPanel class to draw a welcome message in the graphic window 

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

import java.awt.geom.*; 

 

public class WelcomeP extends JPanel 

{   

 String isim; 

 public WelcomeP() 

 {isim=JOptionPane.showInputDialog("enter your name : ");} 

 public void paint(Graphics g) 

 {  

 Graphics2D g2=(Graphics2D)g; 

 g2.setFont(new Font("Serif",Font.ITALIC,24)); 

 g2.drawString("Welcome to Java class " + isim,50,50); 

 }  

}  

 

In class WelcomeP a name is entered in constructor method. For actual drawing paint or 

paintComponent method is used. Actual graphic screen is defined by Graphics class(awt) library 

and Graphics2D class(swing library). setFont method defines which fonts to use to draw 

characters, and drawString method draws String variable into x,y coordinates.  If we use this 

program in a  main program: 

 

10.1.3 An example program to get graphic output WelcomeP JPanel class  

class H10Ex1 { 

public static void main(String args[]) 

{FrameGraphic.plot("Welcome to graphic window",new WelcomeP());}} 

 

 



 
 

Now this structure can be used to draw different graphic environment elements. If we would like 

to import a paint into the graphic window:  

 

10.1.4 pictureP JPanel class to draw a picture in the graphic window 

import java.io.*; 

import java.applet.Applet; 

import java.awt.*; 

import java.awt.event.*; 

import java.util.*; 

import javax.swing.*; 

import javax.swing.table.*; 

import java.awt.*; 

import java.awt.event.*; 

import javax.swing.event.*; 

import java.awt.geom.*; 

import java.net.URL; 

import java.awt.image.*; 

import java.util.*; 

 

public class pictureP extends JPanel 

{  

 private Image picture; 

  

 public pictureP(String s) 

 {super(); 

  URL url = getClass().getResource(s); 

  picture = getToolkit().getImage(url); 

 }  

 

 

 public void paint(Graphics g) 

 {  

 Graphics2D g2=(Graphics2D)g; 

 Dimension d=getSize(); 

 int dx = d.width; 

 int dy = d.height; 

 g2.drawImage( picture, 0, 0,dx,dy, this);  

 }  

}  

 

In this class in order to read the Picture data Image class is used together with URL class. Class 

drawn by using drawImage method of Graphics2D class. The main program calling the picture 

 

10.1.5 pictureP JPanel class to draw a picture in the graphic window 

class H10Ex6 { 

public static void main(String args[]) 

{  



pictureP pp=new pictureP("fall.jpg");   

FrameGraphic.plot("fall",pp); 

}  

}  

 

Output will be: 

 
 

A different geometric shapes can also be drawn in JPanel environment. In order to draw a line 

Line2D and draw methods are used. In the following lineP JPanel program setColor method to set 

the color of the line is used.  We also set the background color as yellow. A SetStroke method is 

also used to define how thick the line is. In this example line is defined as 5 pixel thick by 5.0f. 

 

10.1.6 lineP JPanel class to draw a line in the graphic window 

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

import java.awt.geom.*; 

 

public class lineP extends JPanel 

{  

  

 public void paintComponent(Graphics g) 

 {  

 super.paintComponent(g); 

 Graphics2D g2=(Graphics2D)g;   

 g2.setFont(new Font("Serif",Font.BOLD,24)); 

 this.setBackground(Color.YELLOW);   

 g2.setColor(Color.red); 

 g2.setStroke(new BasicStroke(5.0f)); 

 Line2D x=new Line2D.Double(50,50,800,800); 

 g2.draw(x);   

 }}  

 

10.1.7 example program to draw line by using lineP JPanel class  

class H10Ex5 { 

public static void main(String args[]) 

{  



lineP pp=new lineP();   

FrameGraphic.plot("Plot window",pp); 

}  

}  

 

 
 

In this stage we can look at class color more closely, to understand how it can be called. Class 

Color has the following constructor and Acces classes: 

Method Description  

Color constructors and methods  

public Color( int r, int g, int b )  

  Creates a color based on red, green and blue components expressed as integers from 0 to 255.  

public Color( float r, float g, float b )  

  Creates a color based on red, green and blue components expressed as floating-point values from 0.0 

to 1.0. 

 

public int getred()  

  Returns a value between 0 and 255 representing the red content.  

public int getGreen()  

  Returns a value between 0 and 255 representing the green content.  

public int getBlue()  

  Returns a value between 0 and 255 representing the blue content.  

Graphics methods for manipulating Colors   

public Color getColor()  

  Returns Color object representing current color for the graphics context.  

public void setColor( Color c )  

  Sets the current color for drawing with the graphics context.  

Some colors are also defined as constant values which can be called directly as Color.YELLOW  

Color constant Color RGB value 

public final static Color RED Red 255, 0, 0 

public final static Color GREEN Green 0, 255, 0 



Color constant Color RGB value 

public final static Color BLUE Blue 0, 0, 255 

public final static Color ORANGE Orange 255, 200, 0 

public final static Color PINK Pink 255, 175, 175 

public final static Color CYAN Cyan 0, 255, 255 

public final static Color MAGENTA Magenta 255, 0, 255 

public final static Color YELLOW Yellow 255, 255, 0 

public final static Color BLACK Black 0, 0, 0 

public final static Color WHITE White 255, 255, 255 

public final static Color GRAY Gray 128, 128, 128 

public final static Color LIGHT_GRAY light gray 192, 192, 192 

public final static Color DARK_GRAY dark gray 64, 64, 64 

Every color is created from a red, a green and a blue component. Together these components 

are called RGB values. All three RGB components can be integers in the range from 0 to 

255, or they can be floating-point values in the range 0.0 to 1.0. The first RGB component 

specifies the amount of red, the second the amount of green and the third the amount of blue. 

The larger the RGB value, the greater the amount of that particular color. Java enables the 

programmer to choose from 256 x 256 x 256 (or approximately 16.7 million) colors. Java has 

ready to use color choser window, which we can be looked in next chapters. 

We can look at to draw a rectangle next. In order to draw rectangle  

Rectangle2D R=new Rectangle2D.Double(x,y,width,height);  

 g2.draw(R);  

methods are used. Ķn here to draw rectangle starting coordinates x and y and width and height 

is used. 

10.1.8 rectangleP JPanel class to draw a rectangle in the graphic window 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

import java.awt.geom.*; 

 

public class rectangleP extends JPanel 

{  

 public void paintComponent(Graphics g) 

 {  

 Graphics2D g2=(Graphics2D)g; 

 super.paintComponent(g);   

 g2.setFont(new Font("Serif",Font.BOLD,24));   

 g2.setColor(Color.red); 

 this.setBackground(Color.MAGENTA);   

 g2.setStroke(new BasicStroke(10.0f)); 



 Rectangle2D x=new Rectangle2D.Double(50,50,300,200); 

 g2.draw(x);   

 }  

}  

 

10.1.9 example program to draw rectangle by using rectangleP JPanel class  

class H10Ex7 { 

public static void main(String args[]) 

{  

rectangleP pp=new rectangleP();   

FrameGraphic.plot("Plot window",pp); 

}  

}  

 

 

 
 

When a closed shape is given instead of g2.draw(x); method g2.fill(x) can be used to fill the interior 

of the shape 

10.1.10 rectangleP1 JPanel class to draw a filled rectangle in the graphic window 

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

import java.awt.geom.*; 

 

public class rectangleP1 extends JPanel 

{  

 public void paintComponent(Graphics g) 

 {  

 Graphics2D g2=(Graphics2D)g; 

 super.paintComponent(g);   

 g2.setFont(new Font("Serif",Font.BOLD,24));   

 g2.setColor(Color.RED); 

 this.setBackground(Color.GREEN);   

 g2.setStroke(new BasicStroke(10.0f)); 

 Rectangle2D x=new Rectangle2D.Double(50,50,300,200); 

 g2.fill(x);    

 }  

}  



 

10.1.11 example program to draw rectangle by using rectangleP JPanel class  

class H10Ex8 { 

public static void main(String args[]) 

{  

rectangleP1 pp=new rectangleP1();   

FrameGraphic.plot("Plot window",pp); 

}  

}  

 

 

 
 

Now we can look at how to draw elipse. Drawing elipse is basically drawing one into a reactangle 

 
 

 

10.1.12 ellipseP1 JPanel class to draw an ellipse in the graphic window 

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

import java.awt.geom.*; 

 

public class ellipseP extends JPanel 

{  

     public void paintComponent(Graphics g) { 

  super.paintComponent(g); 

     Graphics2D g2=(Graphics2D)g;   

     g2.setFont(new Font("Serif",Font.BOLD,24));   

     g2.setColor(Color.RED); 

     this.setBackground(new Color(0,0,255)); 



     g2.setStroke(new BasicStroke(2.0f)); 

     Ellipse2D x=new Ellipse2D.Double(50,50,500,200); 

     g2.draw(x); 

    }  

}  

 

10.1.13 example program to draw ellipse by using ellipseP JPanel class  

class H10Ex9 { 

public static void main(String args[]) 

{  

ellipseP pp=new ellipseP();   

FrameGraphic.plot("Plot window",pp); 

}  

}  

 

 

 

 

 
 

Line characteristics can be changed by changing parameters of BasicStroke 

10.1.14  ellipseP JPanel class to draw an ellipse in the graphic window 

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

import java.awt.geom.*; 

 

public class ellipseP extends JPanel 

{  

     public void paintComponent(Graphics g) { 

  super.paintComponent(g); 

     Graphics2D g2=(Graphics2D)g;   

     g2.setFont(new Font("Serif",Font.BOLD,24));   

     g2.setColor(Color.RED); 

     this.setBackground(new Color(255,255,255)); 

     float dash3[] = {10.0f,3.0f,3.0f}; 

     BasicStroke d3 = new BasicStroke(3.0f,BasicStroke.CAP_BUTT,  

                                                      BasicStroke.JOIN_MITER,  

                                                      3.0f, dash3, 2.0f); 

     g2.setStroke(d3); 

     Ellipse2D x=new Ellipse2D.Double(50,50,500,200); 

     g2.draw(x); 

    }  

}  

 



The result will be 

 
 

In the last program a new concept of dotted line drawing is defined. Ķn order to draw such a line 

method setStroke is used. An object in class BasicStroke is created to call inside setStroke method. 

This class contains information about line thickness, line connection style, line end style and line 

empty space information. Line thickness is measured perpendicular tol ine directions. Line thickness 

1f (f here indicated that it is a float type real variable) is equal to 0.35277 milimeter. But if shape is 

transformed, this can be changed. 

Line connection style shows how the lines are connected to each other. There are 3 type line 

connection styles in BasicStroke class 

JOIN_BEVEL  

JOIN_MITER  

JOIN_ROUND  

sitilleridir. Line end styles are makes the end shape of a dotted line. There are 

also three line end shapes in BasicStroke 

CAP_BUTT  

CAP_ROUND  

CAP_SQUARE  

Line empty space information showing the width of the shown and invisible 

parts of the line. As an example given 

  g2.setStroke(new BasicStroke(1f,BasicStroke.CAP_ROUND,               

        BasicStroke.JOIN_ROUND,0,new float[] {10,5,2,5},0)); 

Shows a line thickness of 1f, line 10 pixel long follows 5 pixel of an empty 

space, 2 pixel long line and 5 pixel long empty space 

  g2.setStroke(new BasicStroke(1f,BasicStroke.CAP_ROUND,               



        BasicStroke.JOIN_ROUND,5,new float[] {5},0)); 

Shows a line thickness of 1f, line 5 pixel long follows 5 pixel of an empty 

space 

Another interesting feature of the graphics are the gradient paint. Color of a shape can be defined as a 

changing gradients of colors. 

 

10.1.15  graph2P JPanel class to draw an ellipses with gradient paint in the graphic window 

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

import java.awt.geom.*; 

public class graph2P extends JPanel 

{  

  

     public void paintComponent(Graphics g)  

     {  super.paintComponent(g); 

        Graphics2D g2 = (Graphics2D)g; 

        g2.setPaint(Color.blue); 

        Ellipse2D elips1=new Ellipse2D.Double(55,55,90,30); 

        g2.fill(elips1); 

        g2.setPaint(Color.black); 

        Ellipse2D elips2=new Ellipse2D.Double(50,50,100,40); 

        g2.draw(elips2); 

        g2.setPaint(Color.black); 

        Ellipse2D elips3=new Ellipse2D.Double(50,150,100,40); 

        g2.draw(elips3); 

        GradientPaint kirmizidanbeyaza=new GradientPaint(250,50,Color.red,350,90,Color.white); 

        g2.setPaint(kirmizidanbeyaza); 

        Ellipse2D elips4=new Ellipse2D.Double(250,50,100,40); 

        g2.fill(elips4); 

        GradientPaint kirmizidanmaviye=new GradientPaint(250,150,Color.red,350,190,Color.blue); 

        g2.setPaint(kirmizidanmaviye); 

        Ellipse2D elips5=new Ellipse2D.Double(250,150,100,40); 

        g2.fill(elips5); 

        g2.setPaint(Color.black); 

        g2.draw(elips5); 

    }  

}  

 

10.1.16 example program to draw ellipses with gradint paint  by using graph2P JPanel class  

class H10Ex10 {  

public static void main(String args[]) 

{  

graph2P pp=new graph2P();   

FrameGraphic.plot("Plot window",pp); 

}  

}  

 



 
 

Another interesting paint feature is the texture paint. We can use a Picture as a painting background. 

For example, fall picture will be used as a TexturePaint in the next elipse drawing 

 

10.1.17  ellipseP2 JPanel class to draw an ellipse in the graphic window with TexturePaind 

Picture fall.jpg 

import java.util.*; 

import javax.swing.*; 

import javax.swing.table.*; 

import java.awt.*; 

import java.awt.event.*; 

import javax.swing.event.*; 

import java.awt.geom.*; 

import java.net.URL; 

import java.awt.image.*; 

import java.util.*; 

 

public class ellipseP2 extends JPanel 

{  

    TexturePaint tp = getImageTexture("fall.jpg"); 

  

    public TexturePaint getImageTexture(String imageFile) 

    {  

    URL url = getClass().getResource(imageFile); 

    Image img = getToolkit().getImage(url); 

    try {  

      MediaTracker tracker = new MediaTracker(this); 

      tracker.addImage(img, 0); 

      tracker.waitForID(0); 

    } catch (Exception e) {} 

    int width = img.getWidth(this); 

    int height = img.getHeight(this); 

    BufferedImage buffImg = new BufferedImage(width, height, BufferedImage.TYPE_INT_ARGB); 

    Graphics g = buffImg.getGraphics(); 

    g.drawImage(img, 0, 0, this); 

    Rectangle2D rect = new Rectangle(0, 0, width, height); 

    return new TexturePaint(buffImg, rect); 

    }  

 

  public void paintComponent(Graphics g) {  

  super.paintComponent(g); 

     Graphics2D g2=(Graphics2D)g; 

     g2.setPaint(tp);   

     g2.setFont(new Font("Serif",Font.BOLD,24));   



     //g2.setColor(Color.RED); 

     //this.setBackground(new Color(255,255,255)); 

     Ellipse2D x=new Ellipse2D.Double(50,50,500,200); 

     g2.fill(x); 

    }  

}  

 

  

10.1.18 example program to draw ellipse with Texture paint  by using ellipseP2 JPanel class  

 

class H10Ex11 { 

public static void main(String args[]) 

{  

ellipseP2 pp=new ellipseP2();   

FrameGraphic.plot("Plot window",pp); 

}  

}  

 

 

 
 

When a series of lines existed, instead of drawing one line, the series of lines can be drawn by using 

General Path. 

10.1.19  starP JPanel class to draw a star in the graphic window  with GeneralPath type 

serial line 

 

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

import java.awt.geom.*; 

 

public class starP extends JPanel 

{    

  

public void paint(Graphics g) 

{  

int x[]={55,67,109,73,83,55,27,37,1,43}; 

int y[]={0,36,36,54,96,72,96,54,36,36}; 

Graphics2D g2=(Graphics2D)g; 

GeneralPath star=new GeneralPath(); 

star.moveTo(x[0],y[0]); 

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

   {star.lineTo(x[i],y[i]);}  

star.closePath(); 



g2.setColor(Color.blue);   

g2.draw(star); 

   

  }  

}  

 

10.1.20 example program to draw star with GeneralPath  

class H10Ex12 { 

public static void main(String args[]) 

{  

starP pp=new starP();   

FrameGraphic.plot("Plot window",pp); 

}  

}  

 
 

Instead of lines, a quadratic or coubic connection is also possible. QuadCurve2D will give us a 

quadratic line connections 

 

10.1.21  quadcurveP JPanel class to draw a star in the graphic window  with QuadCurve2D 

type serial line 

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

import java.awt.geom.*; 

 

public class quadcurveP extends JPanel 

{  

    public void paintComponent(Graphics g) { 

        super.paintComponent(g); 

        Graphics2D g2 = (Graphics2D)g; 

        g2.setRenderingHint(RenderingHints.KEY_ANTIALIASING, 

        RenderingHints.VALUE_ANTIALIAS_ON); 

        Dimension boyut=getSize(); 

        int dx=boyut.width; 

        int dy=boyut.height; 

        g2.setPaint(Color.BLACK); 

        g2.draw3DRect(0,0,dx-3,dy-3,true); 

        g2.draw3DRect(3,3,dx-7,dy-7,false); 

        g2.setPaint(Color.BLACK); 

        QuadCurve2D qc2=new QuadCurve2D.Double(0,125,140,225,225,150); 

        g2.draw(qc2); 

        QuadCurve2D qc2_1=new QuadCurve2D.Double(0,200,155,225,225,170); 

        g2.setPaint(Color.blue); 



        g2.fill(qc2_1); 

    }  

 

}  

 

10.1.22 example program to draw quadratic line with QuadCurve2D  

class H10Ex13 { 

public static void main(String args[]) 

{  

quadcurveP pp=new quadcurveP();   

FrameGraphic.plot("Plot window",pp); 

}  

}  

 

 
 

A General Curve with cubic and quadratic pieces connected tohgether is given in the next program 

 

10.1.23  qeneralcurveP JPanel class to draw a star in the graphic window  with 

QuadCurve2D type serial line 

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

import java.awt.geom.*; 

 

public class qeneralcurveP extends JPanel 

{  

        public void paintComponent(Graphics g) { 

        super.paintComponent(g); 

     Graphics2D g2 = (Graphics2D)g; 

        setBackground(Color.lightGray); 

        Dimension boyut=getSize(); 

        int dx=boyut.width; 

        int dy=boyut.height; 

        g2.setStroke(new BasicStroke(3)); 

        g2.draw3DRect(0,0,dx-3,dy-3,true); 

        g2.draw3DRect(3,3,dx-7,dy-7,false); 



        GeneralPath shape=new GeneralPath(GeneralPath.WIND_EVEN_ODD); 

        shape.moveTo(20,20); 

        //quadratik ekleme 

        shape.quadTo(160,120,245,45); 

        //k¿bik ekleme 

        shape.curveTo(195,95,295,145,245,195); 

        shape.curveTo(-80,110,345,110,20,195); 

        shape.curveTo(400,250,200,250,20,20); 

        g2.draw(shape); 

    }  

}  

 

10.1.24 example program to draw general  lines  

 

class H10Ex14 { 

public static void main(String args[]) 

{  

qeneralcurveP pp=new qeneralcurveP();   

FrameGraphic.plot("Plot window",pp); 

}  

}  

 

 
 

In the next example, a multi-line text wil be output in the Graphic window. 

 

10.1.25  writeP JPanel class to draw a series of lines writing in the graphic window   

import java.awt.*; 

import java.awt.event.*; 

import java.awt.geom.*; 

public class writeP extends JPanel 

{ //grafik penceresine yazē yazar 

 String s[]; 

 public writeP(String si[]) 

 {super(); 

 s=new String[si.length]; 

 for(int i=0;i<si.length;i++){s[i]=si[i];}  

 }  



  

 public void paintComponent(Graphics g)  

    {   super.paintComponent(g); 

     Graphics2D g2 = (Graphics2D)g; 

        g2.setFont(new Font("Serif",Font.BOLD,24)); 

        g2.setColor(Color.blue); 

        g2.setBackground(Color.yellow); 

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

       g2.drawString(s[i],50,50+25*i); 

    }  

}  

 

 

10.1.26 example program to draw several lines of writings 

class H10Ex15 { 

public static void main(String args[]) 

{  

String s[]={"Line #1 writings","This is the second line","Following with a third line"}; 

writeP pp=new writeP(s);   

FrameGraphic.plot("Plot window",pp); 

}  

}  

 

 
 

As the last examples, We can combine String drawing method to draw a plot. 

10.1.27  plotP JPanel class to draw a series of x writing following a plot function   

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

import java.awt.geom.*; 

 

abstract class f_x 

{ abstract double func(double x);} 

 

public class plotP extends JPanel 

{  

 int x[]; 

 int y[]; 

 double xmin; 

 double xmax; 

 int n; 



 fb f; 

 

 public plotP(f_x f,double xmini,double xmaxi,int width,int height) 

 {  

   // height : height of the plot window; 

   // width  : width of the plot window 

   // xmin minimum x value 

   // x maximum x value   

   xmin=xmini; 

   xmax=xmaxi; 

   n=100; 

   x=new int[n]; 

   y=new int[n]; 

   double xd[]=new double[n]; 

   double yd[]=new double[n]; 

   double ymin=1.0e60; 

   double ymax=-1.0e60; 

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

   {xd[i] = (xmax-xmin)*(double)i/(double)n; 

   yd[i] =  f.func(xd[i]); 

   if(yd[i]<ymin) ymin=yd[i];  

   if(yd[i]>ymax) ymax=yd[i]; 

   }  

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

  {x[i]=(int)(0.8*width*xd[i]/(xmax -xmin)); 

   y[i]=height/3+(int)(0.6*height*yd[i]/(ymax-ymin));  

  }  

 }  

 public void paintComponent(Graphics g) 

 {  

 Graphics2D g2=(Graphics2D)g; 

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

  {g2.drawString("x",x[i],y[i]);}  

 }  

  

}  

 

10.1.28  An example program for plotP  

import javax.swing.*; 

 

class fb extends f_x 

{  public double func(double x) 

   { return x*x-3*x-8;} 

}  

 

class H10Ex2 { 

public static void main(String args[]) 

{  

fb ff=new fb(); 

plotP pp=new plotP(ff,0.0,10.0,500,500);   

//cizgiP pp=new cizgiP(); 

FrameGraphic.plot("Plot window",pp); 

}  

}  

 



 
 

Now lets change the program in small detail and draw line instead of x sign also a rectabngle will be 

drawn around the plot area 

 

10.1.29  plot2P JPanel class to draw a series of lines writing following a plot function   

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*;  

import java.awt.event.*; 

import java.awt.geom.*; 

 

abstract class f_x 

{ abstract double func(double x);} 

 

public class plot2P extends JPanel 

{  

 int x[]; 

 int y[]; 

 double xmin; 

 double xmax; 

 int n; 

 fb f; 

 int width; 

 int height; 

 public plot2P(f_x f,double xmini,double xmaxi,int widthi,int heighti) 

 {  

   // height : height of the plot window; 

   // width  : width of the plot window 

   // xmin minimum x value 

   // x maximum x value   

   xmin=xmini; 

   xmax=xmaxi; 

   width=widthi; 

   height=heighti; 

   n=100; 

   x=new int[n]; 

   y=new int[n]; 

   double xd[]=new double[n]; 



   double yd[]=new double[n]; 

   double ymin=1.0e60; 

   double ymax=-1.0e60; 

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

   {xd[i] = (xmax-xmin)*(double)i/(double)n; 

   yd[i] =  f.func(xd[i]); 

   if(yd[ i]<ymin) ymin=yd[i]; 

   if(yd[i]>ymax) ymax=yd[i]; 

   }  

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

  {x[i]=(int)(0.8*width*xd[i]/(xmax -xmin)); 

   y[i]=height/3+(int)(0.6*height*yd[i]/(ymax-ymin));  

  }  

 }  

  

 public void paintComponent(Graphics g) 

 {  

 Graphics2D g2=(Graphics2D)g; 

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

  { Line2D l=new Line2D.Double(x[i-1],y[i-1],x[i],y[i]);  

    g2.draw(l);  

  }  

 Rectangle2D r=new Rectangle2D.Double(0,0,height,width); 

 g2.draw(r);    

 }  

  

}  

 

10.1.30  An example program for plot2P  

import javax.swing.*; 

 

class fb extends f_x 

{  public double func(double x) 

   { return Math.sin(x);} 

}  

 

class H10Ex3 { 

public static void main(String args[]) 

{  

fb ff=new fb(); 

plot1P pp=new plot1P(ff,0.0,10.0,500,500);   

//cizgiP pp=new cizgiP(); 

FrameGraphic.plot("Plot window",pp); 

}  

}  

 



 
 

10.2 JAVA SWING GRAPHICS ENVIRONMENT AND JAPPLET  AND JPANEL 

CLASSES 

Another way of using graphic environment is using internet browser programs as an output 

channel. In this way java programs can run in internet environment. JApplet programs are similar 

to JFrame programs, but it has an init method instead of constructor method to start with. As a first  

example to Applet, plot programs previously defined in the last chapter is redefined 

 

10.2.1 Applet_plot2P JApplet graphic program to show JPanel plot2P 

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

 

class fb extends f_x 

{  public double func(double x) 

   { return Math.sin(x);} 

}  

 

public class  Applet_plot2P extends JApplet 

{  

  JPanel d; 

  public void init()  

  {  

  fb ff=new fb();      

  d=new plot2P(ff,0.0,10.0,500,500); 

  add(d); 

  }  

}  

 

In order to use this Aplet program, it should be called internet Hyper Text Mark-up language (HTML) 

code. A very simle HTML code will look like : 

 

10.2.2 Applet_plot2P HTML program :  

<html> 

<applet code="Applet_plot2P.class" width=500 height=500> 

</applet> 

</html> 



 

This code can be open in any browser program. Java also has a browser Simulator called appletviewer. 

Appletviewer ca be called from console environmet(like DOS of window system) as 

ü appletviewer Applet_plot2P.html 

Or the same can be achived from programmable editor like crimson editor 

 

 
 

The result in appletviewer: 

 
 

The result in Mozzilla Firefox browser : 

 



 
 

We can look at a second example: 

 

 

10.2.3 Applet_ellipseP2 JApplet graphic program to show JPanel plot2P 

import java.awt.event.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

import javax.swing.*; 

public class  Applet_ellipseP2 extends JApplet 

{  

  JPanel d; 

  public void init() 

  {      

  d=new ellipseP2(); 

  add(d); 

  }  

}  

 

10.2.4 Applet_ellipseP2 HTML program :  

<html> 

<applet code="Applet_ellipseP2.class" width=500 height=500> 

</applet> 

</html> 

 

Output at internet Explorer browser: 

  



 
 

As a last thing, it should be note that an Applet program can be run from a main program through 

JFrame class. 

 

10.2.5 a main program (java application program) to run class Applet_ellipseP2 program 

 

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

 

public class  AppletGraphics extends JApplet 

{  

    public static void main(String s[]) 

    {  

        JFrame f = new JFrame("Applet Graphics"); 

        f.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE ); 

        JApplet applet = new Applet_ellipseP2(); 

        f.getContentPane().add("Center", applet); 

        applet.init(); 

        f.pack(); 

        f.setSize(new Dimension(600,600)); 

        f.setVisible(true); 

    }   

}  

 

WEEK10 CLASS EXERSIZES (Wil be shown at the and of Lab class) 

EX1 ) study class starP and draw a triangle by using a similar programming . You give the traingle 

coordinates.   



 
 

 

EX2 )   study class plot2P. Plot fonction  y=x*x-2/x by using class plot2P between  x=1 and x=5 . Use 

FrameGraphic. 

 

 

WEEK 10 HOMEWORK EXERSIZES (Will br ing to next class -Tuesday) 

HW1)  Study class plot2P. Plot fonction  y=Math.sin(x)*(0.1*Math.random() )  by using class plot2P 

between  x=0 and x=p . Use Applet graphics  

  

HW2 ) Write an applet to draw following graphics  

 
 

HW3 ) Write a FrameGraphic program to draw a pentagon(five sided shape) 



 

11 GRAPHIC CONTROL  

 

In the last week we have seen how to draw the graphics. In this week we will investigate some of the 

graphic controllers. In graphic programming, programs first start and waits for user interface to enter 

some commands by using devices such as Mouse, keyboard etc. When a new command is given 

system carry out  the given command and continue to wait fort the new command. To carry out 

graphic commands we have a group of methods called listeners. In the first group of  graphic 

controllers buton(JButton), textfield(JTextField), textarea(JTextArea) and label(JLabel) will be 

investigated. The listener class fort his group of commands are called ActionListener. 

 

11.1 JBUTTON CONTROL  

 

In the JButton examples , graphic windows of the previous chapter will be combined with JButton 

example. If the button in the graphic window is pushed by using the Mouse, actions given in the  

void actionPerformed( ActionEvent e) 

method will be carried out.  At the end of actionPerformed method, the method  repaint() should be 

called to be certain that graphic window is repainted in this new conditions. As the first example a 

button used to change screen color 

11.1.1  JButton test program to change screen color randomly 
import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

 

public class  buttonA0 extends JApplet implements ActionListener 

{  

  JPanel inputPanel; 

  JButton b; 

   

  public void init() 

  {  

  inputPanel=new JPanel();       

  b=new JButton("Push button to change screen color"); 

  b.addActionListener(this); 

  inputPanel.add(b); 

  add(inputPanel);  

  }  

  public void actionPerformed( ActionEvent e) 

  { 

  int red    =(int)(255.0*Math.random()); 

  int green  =(int)(255.0*Math.random()); 

  int blue   =(int)(255.0*Math.random()); 

  Color c=new Color(red,green, blue); 

  inputPanel.setBackground(c); 

  repaint();  

  } 

 

    public static void main(String s[]) 

    {  

        JFrame f = new JFrame("Applet Graphic"); 

        f.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE ); 

        JApplet applet = new buttonA0(); 

        f.getContentPane().add("Center", applet); 

        applet.init(); 

        f.setSize(800,500); 

        f.setVisible(true);  

    }   



}  

 

Color of the screen will change to a random color everytime you push the button 

  
 

If the same program is written as Lamda expressions (internal definition) : 

11.1.1L  JButton test program to change screen color randomly written as Lambda expression 

inner class form 

import java.awt.*; 

import java.awt.event.*; 

 

public class  buttonA0L extends JApplet  

{  

  JPanel inputPanel; 

  JButton b; 

   

  public void init() 

  {  

  inputPanel=new JPanel();       

  b=new JButton("Push button to change screen color"); 

  b.addActionListener(e->{ 

  int red    =(int)(255.0*Math.random());  

  int green  =(int)(255.0*Math.random()); 

  int blue   =(int)(255.0*Math.random()); 

  Color c=new Color(red,green, blue); 

  inputPanel.setBackground(c); 

  repaint();  

  });  

  inputPanel.add(b); 

  add(inputPanel);  

  }  

    public static void main(String s[]) 

    {  

        JFrame f = new JFrame("Applet Graphic"); 

        f.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE ); 

        JApplet applet = new buttonA0(); 

        f.getContentPane().add("Center", applet); 

        applet.init(); 

        f.setSize(800,500); 

        f.setVisible(true);  

    }   

}  

 

As the second example the color change will be made through class JColorChooser instead of the 

random color 

 

11.1.2  JButton test program to change screen color by using JColorChooser class 
import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 



import java.awt.event.*; 

 

public class  buttonA01 extends JApplet implements ActionListener 

{  

  JPanel inputPanel; 

  JButton b; 

  Color c; 

  public void init() 

  {  

  c=Color.blue;    

  inputPanel=new JPanel();       

  b=new JButton("Push button to change screen color"); 

  b.addActionListener(this); 

  inputPanel.add(b); 

  inputPanel.setBackground(c); 

  add(inputPanel);  

  }  

  public void actionPerformed( ActionEvent e) 

  {  

  c=JColorChooser.showDialog(null,"color of the background ",c ); 

  inputPanel.setBackground(c); 

  repaint(); 

  }  

 

    public static void main(String s[]) 

    {  

        JFrame f = new JFrame("Applet Graphic"); 

        f.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE ); 

        JApplet applet = new buttonA01(); 

        f.getContentPane().add("Center", applet); 

        applet.init(); 

        f.setSize(800,500); 

        f.setVisible(true);  

    }   

}  

 



 
The same program in Lambda expression form: 

11.1.2L  JButton test program to change screen color by using JColorChooser class Lambda 

expressions inner class form 

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*; 

 

public class  buttonA01L extends JApplet  

{  

  JPanel inputPanel; 

  JButton b; 

  Color c; 

  public void init() 

  {  

  c=Color.blue;    

  inputPanel=new JPanel();       

  b=new JButton("Push button to change screen color"); 

  b.addActionListener(e->   

  { 

  c=JColorChooser.showDialog(null,"color of the background ",c ); 

  inputPanel.setBackground(c); 

  repaint();  

  });  

  inputPanel.add(b); 



  inputPanel.setBackground(c); 

  add(inputPanel);  

  }  

  

    public static void main(String s[]) 

    {  

        JFrame f = new JFrame("Applet Graphic"); 

        f.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE ); 

        JApplet applet = new buttonA01(); 

        f.getContentPane().add("Center", applet); 

        applet.init(); 

        f.setSize(800,500); 

        f.setVisible(true);  

    }   

}  

 

As the third example previously examined starP class is changed and new methods are added up to 

make it more usable together with JButton command and ActionListener class. 

 

11.1.3 the new changed version of starP JPanel program 

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*;  

import java.awt.geom.*; 

 

public class starP extends JPanel 

{   

Color c1=Color.blue;//for shape 

Color c2=Color.white;//for background   

public boolean fill=false; 

 

public void setFill() {fill=true;} 

public void setDraw() {fill=false;} 

public void setColor(Color c) {c1=c;} 

public void setColor(int red,int green, int blue) {c1=new Color(red,green,blue);} 

public void setBColor(Color c) {c2=c;} 

public void setBColor(int red,int green, int blue) {c2=new Color(red,green,blue);} 

  

  

public void paintComponent(Graphics g) 

{  

super.paintComponent(g); 

Graphics2D g2=(Graphics2D)g; 

GeneralPath star=new GeneralPath();   

int x[]={55,67,109,73,83,55,27,37,1,43}; 

int y[]={0,36,36,54,96,72,96,54,36,36}; 

star.moveTo(x[0],y[0]); 

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

   {star.lineTo(x[i],y[i]);}  

star.closePath(); 

g2.setColor(c1); 

this.setBackground(c2); 

if(fill) g2.fill(star);  

else g2.draw(star);  

  }  

}  



 

The first example program draws star but by controlling with buton, it used draw or fill option in the 

starP drawing method public void paintComponent(Graphics g). The actual control is carried out in 

the buton control within actionPerformed method. 

 

11.1.4 buttonF1 JFrame graphic program program 

 

import javax.swing.*; 

import java.awt.Graphics; 

import java.awt.*; 

import java.awt.event.*;  

 

public class  buttonF1 extends JFrame implements ActionListener 

{  

  JPanel inputPanel; 

  JButton b; 

  starP d; 

  public buttonF1(String a) 

  {    super(a);  

       inputPanel=new JPanel();  

       inputPanel.setLayout(new BorderLayout());      

       d=new starP(); 

       d.setFill(); 

       b=new JButton("Push button to change between draw and fill"); 

       b.addActionListener(this); 

       inputPanel.add(b,BorderLayout.NORTH); 

       inputPanel.add(d,BorderLayout.CENTER); 

       add(inputPanel);  

  }  

   

  public void actionPerformed( ActionEvent e) 

  {  

  if(d.fill) d.setDraw();  

  else       d.setFill(); 

  repaint(); 

  }  

 

   public static void main(String s[]) 

   {  

        JFrame f = new buttonF1("JFrame Graphic Button example"); 

        f.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE ); 

        f.setSize(800,500); 

        f.setVisible(true);  

   }  

}  

 

 


