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The History and Evolution of Java 
 

The Creation of Java 
Java was conceived by James Gosling, Patrick Naughton, Chris Warth, Ed Frank, and Mike 

Sheridan at Sun Microsystems, Inc. in 1991. It took 18 months to develop the first working 

version. This language was initially called “Oak,” but was renamed “Java” in 1995. Between 

the initial implementation of Oak in the fall of 1992 and the public announcement of Java in 

the spring of 1995, many more people contributed to the design and evolution of the language. 

Gosling and others began work on a portable, platform-independent language that 

could be used to produce code that would run on a variety of CPUs under differing 

environments. This effort ultimately led to the creation of Java. 

 

By 1993, it became obvious to members of the Java design team that the problems of 

portability frequently encountered when creating code for embedded controllers are also 

found when attempting to create code for the Internet. In fact, the same problem that Java 

was initially designed to solve on a small scale could also be applied to the Internet on a 

large scale. This realization caused the focus of Java to switch from consumer electronics 

to Internet programming. So, while the desire for an architecture-neutral programming 

language provided the initial spark, the Internet ultimately led to Java’s large-scale success. 

 

The Java designers knew that using the familiar syntax of C and echoing the 

object-oriented features of C++ would make their language appealing to the legions of 

experienced C/C++ programmers. 

 

Because of the similarities between Java and C++, it is tempting to think of Java as simply the 

“Internet version of C++.” However, to do so would be a large mistake. Java has significant 

practical and philosophical differences. Java was designed to solve a certain set of problems.  

C++ was designed to solve a different set of problems. Both will coexist for many years to come. 

 

The environmental change that prompted Java was the need for platform-independent 

programs destined for distribution on the Internet. However, Java also embodies changes 

in the way that people approach the writing of programs. For example, Java enhanced 

and refined the object-oriented paradigm used by C++, added integrated support for 

multithreading, and provided a library that simplified Internet access. In the final analysis, 

though, it was not the individual features of Java that made it so remarkable. Rather, it was 

the language as a whole. Java was the perfect response to the demands of the then newly 

emerging, highly distributed computing universe. Java was to Internet programming what 

C was to system programming: a revolutionary force that changed the world. 



How Java Changed the Internet 

 
The Internet helped catapult Java to the forefront of programming, and Java, in turn, had a 

profound effect on the Internet. In addition to simplifying web programming in general, 

Java innovated a new type of networked program called the applet that changed the way 

the online world thought about content. Java also addressed some of the thorniest issues 

associated with the Internet: portability and security. Let’s look more closely at each of these. 
 

Java Applets 
 

An applet is a special kind of Java program that is designed to be transmitted over the 

Internet and automatically executed by a Java-compatible web browser. Furthermore, an 

applet is downloaded on demand, without further interaction with the user. If the user 

clicks a link that contains an applet, the applet will be automatically downloaded and run in 

the browser. Applets are intended to be small programs. They are typically used to display 

data provided by the server, handle user input, or provide simple functions, such as a loan 

calculator, that execute locally, rather than on the server. In essence, the applet allows some 

functionality to be moved from the server to the client. 

The creation of the applet changed Internet programming because it expanded the 

universe of objects that can move about freely in cyberspace. Obviously, a program that 

downloads and executes automatically on the client computer must be prevented from doing 

harm. It must also be able to run in a variety of different environments and under different 

operating systems. As you will see, Java solved these problems in an effective and elegant way.  
 
Security 

As you are likely aware, every time you download a “normal” program, you are taking a 

risk, because the code you are downloading might contain a virus, Trojan horse, or other 

harmful code. At the core of the problem is the fact that malicious code can cause its damage 

because it has gained unauthorized access to system resources.  

it was necessary to prevent an applet from launching such an attack. 

Java achieved this protection by confining an applet to the Java execution environment 

accomplished shortly.) The ability to download applets with confidence that no harm will 

be done and that no security will be breached is considered by many to be the single most 

innovative aspect of Java. 
 
Portability 

Portability is a major aspect of the Internet because there are many different types of 

computers and operating systems connected to it. If a Java program were to be run on 

virtually any computer connected to the Internet, there needed to be some way to enable 

that program to execute on different systems. For example, in the case of an applet, the 

same applet must be able to be downloaded and executed by the wide variety of CPUs, 

operating systems, and browsers connected to the Internet. It is not practical to have 

different versions of the applet for different computers. The same code must work on all 

computers.  
 

The Bytecode 

The key that allows Java to solve both the security and the portability problems just described 

is that the output of a Java compiler is not executable code. Rather, it is bytecode. Bytecode is 

a highly optimized set of instructions designed to be executed by the Java run-time system, 

which is called the Java Virtual Machine (JVM). In essence, the original JVM was designed as 

an interpreter for bytecode.  However, the fact that a Java program is executed by the JVM helps 

solve the major problems associated with web-based programs. Here is why. 

Translating a Java program into bytecode makes it much easier to run a program in 



a wide variety of environments because only the JVM needs to be implemented for each 

platform. Once the run-time package exists for a given system, any Java program can run 

on it. Remember, although the details of the JVM will differ from platform to platform, all 

understand the same Java bytecode. If a Java program were compiled to native code, then 

different versions of the same program would have to exist for each type of CPU connected 

to the Internet. This is, of course, not a feasible solution. Thus, the execution of bytecode by 

the JVM is the easiest way to create truly portable programs. 

 

Servlets: Java on the Server Side 
 

A servlet is a small program that executes on the server. Just as applets dynamically extend the 

functionality of a web browser, servlets dynamically extend the functionality of a web server. 

Thus, with the advent of the servlet, Java spanned both sides of the client/server connection. 

Servlets are used to create dynamically generated content that is then served to the 

client. For example, an online store might use a servlet to look up the price for an item in a 

database. The price information is then used to dynamically generate a web page that is sent 

to the browser.  

Because servlets (like all Java programs) are compiled into bytecode and executed 

by the JVM, they are highly portable. Thus, the same servlet can be used in a variety of 

different server environments. The only requirements are that the server support the JVM 

and a servlet container. 
 

The Java Buzzwords (Characteristics) 

The key considerations were summed up by the Java team in the following list of buzzwords: 

 
• Simple 

• Secure 

• Portable 

• Object-oriented 

• Robust 

• Multithreaded 

• Architecture-neutral 

• Interpreted 

• High performance 

• Distributed 

• Dynamic 

 

Two of these buzzwords have already been discussed: secure and portable. Let’s 

examine what each of the others implies. 

 

Simple 

 

Java was designed to be easy for the professional programmer to learn and use effectively. 

Assuming that you have some programming experience, you will not find Java hard to master. 

If you already understand the basic concepts of object-oriented programming, learning Java 

will be even easier. Best of all, if you are an experienced C++ programmer, moving to Java 

will require very little effort. Because Java inherits the C/C++ syntax and many of the 

      object-oriented features of C++, most programmers have little trouble learning Java. 
 



Object-Oriented 
 

Although influenced by its predecessors, Java was not designed to be source-code compatible 

with any other language. This allowed the Java team the freedom to design with a blank 

slate. One outcome of this was a clean, usable, pragmatic approach to objects.  

The object model in Java is simple and easy to extend, while primitive types, such as integers, are 

kept as high-performance nonobjects. 
 

Robust 

The multiplatformed environment of the Web places extraordinary demands on a program, 

because the program must execute reliably in a variety of systems. Thus, the ability to create 

robust programs was given a high priority in the design of Java. To gain reliability, Java 

restricts you in a few key areas to force you to find your mistakes early in program 

development. At the same time, Java frees you from having to worry about many of the 

most common causes of programming errors. Because Java is a strictly typed language, it 

checks your code at compile time. However, it also checks your code at run time. Many 

hard-to-track-down bugs that often turn up in hard-to-reproduce run-time situations are 

simply impossible to create in Java. Knowing that what you have written will behave in a 

predictable way under diverse conditions is a key feature of Java. 
 

To better understand how Java is robust, consider two of the main reasons for program 

failure: memory management mistakes and mishandled exceptional conditions (that is, 

run-time errors).  

Java helps in this area by providing object-oriented exception handling. In a well-written Java 

program, all run-time errors can—and should—be managed by your program. 
 

Multithreaded 

Java was designed to meet the real-world requirement of creating interactive, networked 

programs. To accomplish this, Java supports multithreaded programming, which allows 

you to write programs that do many things simultaneously.  

Java’s easy-to-use approach to multithreading allows you to think about the specific behavior of 

your program, not the multitasking subsystem. 
 

Interpreted and High Performance 

Java enables the creation of cross-platform programs by compiling into an intermediate 

representation called Java bytecode. This code can be executed on any system that implements the 

Java Virtual Machine. Most previous attempts at cross-platform solutions have done so at the 

expense of performance. As explained earlier, the Java bytecode was carefully designed so that it 

would be easy to translate directly into native machine code for very high performance by using a 

just-in-time compiler. Java run-time 

systems that provide this feature lose none of the benefits of the platform-independent code. 
 

Distributed 

Java is designed for the distributed environment of the Internet because it handles TCP/IP 

protocols. In fact, accessing a resource using a URL is not much different from accessing a 

file. Java also supports Remote Method Invocation (RMI). This feature enables a program to 

invoke methods across a network.  

Dynamic 

Java programs carry with them substantial amounts of run-time type information that 

is used to verify and resolve accesses to objects at run time. This makes it possible to 

dynamically link code in a safe and expedient manner. This is crucial to the robustness of 

the Java environment, in which small fragments of bytecode may be dynamically updated 

on a running system. 



 

The Evolution of Java 

Soon after the release of Java 1.0, the designers of Java had already created Java 1.1. The 

features added by Java 1.1 were more significant and substantial than the increase in the 

minor revision number would have you think. Java 1.1 added many new library elements, 

redefined the way events are handled, and reconfigured many features of the 1.0 library. It 

also deprecated (rendered obsolete) several features originally defined by Java 1.0. Thus, 

Java 1.1 both added to and subtracted from attributes of its original specification. 

The next major release of Java was Java 2, where the “2” indicates “second generation.” 

The creation of Java 2 was a watershed event, marking the beginning of Java’s “modern 

age.” The first release of Java 2 carried the version number 1.2. It may seem odd that the 

first release of Java 2 used the 1.2 version number. The reason is that it originally referred 

to the internal version number of the Java libraries, but then was generalized to refer to 

the entire release. With Java 2, Sun repackaged the Java product as J2SE (Java 2 Platform 

Standard Edition), and the version numbers began to be applied to that product. 

Java 2 added support for a number of new features, such as Swing and the Collections 

Framework, and it enhanced the Java Virtual Machine and various programming tools. Java 

2 also contained a few deprecations. The most important affected the Thread class in which 

the methods suspend( ), resume( ), and stop( ) were deprecated. 

J2SE 1.3 was the first major upgrade to the original Java 2 release. For the most part, 

it added to existing functionality and “tightened up” the development environment. In 

general, programs written for version 1.2 and those written for version 1.3 are source-code 

compatible. Although version 1.3 contained a smaller set of changes than the preceding 

three major releases, it was nevertheless important. 

The release of J2SE 1.4 further enhanced Java. This release contained several important 

upgrades, enhancements, and additions. For example, it added the new keyword assert, 

chained exceptions, and a channel-based I/O subsystem. It also made changes to the 

Collections Framework and the networking classes. In addition, numerous small changes 

were made throughout. Despite the significant number of new features, version 1.4 

maintained nearly 100 percent source-code compatibility with prior versions. 

Java upgrades, which offered important, but measured improvements, J2SE 5 fundamentally 

expanded the scope, power, and range of the language. To grasp the magnitude of the 

changes that J2SE 5 made to Java, consider the following list of its major new features: 

  Generics 

  Annotations 

  Autoboxing and auto-unboxing 

  Enumerations 

  Enhanced, for-each style for loop 

  Variable-length arguments (varargs) 

  Static import 

  Formatted I/O 

  Concurrency utilities 

This is not a list of minor tweaks or incremental upgrades. Each item in the list represents 
a significant addition to the Java language. Some, such as generics, the enhanced for, and 
varargs, introduce new syntax elements. Others, such as autoboxing and auto-unboxing, 
alter the semantics of the language. Annotations add an entirely new dimension to 
programming. In all cases, the impact of these additions went beyond their direct effects. 
They changed the very character of Java itself. 

The importance of these new features is reflected in the use of the version number 

“5.” The next version number for Java would normally have been 1.5. However, the new 

features were so significant that a shift from 1.4 to 1.5 just didn’t seem to express the 

magnitude of the change. Instead, Sun elected to increase the version number to 5 as a way 

of emphasizing that a major event was taking place. Thus, it was named J2SE 5, and the 

developer ’s kit was called JDK 5. However, in order to maintain consistency, Sun decided 



to use 1.5 as its internal version number, which is also referred to as the developer version 

number. The “5” in J2SE 5 is called the product version number. 

Java SE 6 

The newest release of Java is called Java SE 6, and the material in this book has been updated 

to reflect this latest version of Java. With the release of Java SE 6, Sun once again decided to 

change the name of the Java platform. First, notice that the “2” has been dropped. Thus, the 

platform now has the name Java SE, and the official product name is Java Platform, Standard 

Edition 6. As with J2SE 5, the 6 in Java SE 6 is the product version number. The internal, 

developer version number is 1.6. 

Java SE 6 builds on the base of J2SE 5, adding incremental improvements. Java SE 6 

adds no major features to the Java language proper, but it does enhance the API libraries, 

add several new packages, and offer improvements to the run time. As it relates to this 

book, it is the changes to the core API that are the most notable. Many of the packages 

have new classes, and many of the classes have new methods. These changes are indicated 

throughout the book. In general, the release of Java SE 6 serves to further solidify the 

advances made by J2SE 5. 
 

 
 
 

 



An Overview of Java 

 

Object-Oriented Programming 

Object-oriented programming (OOP) is at the core of Java. In fact, all Java programs are to at 

least some extent object-oriented. OOP is so integral to Java that it is best to understand its 

basic principles before you begin writing even simple Java programs. Therefore, this chapter 

begins with a discussion of the theoretical aspects of OOP. 

 

Two Paradigms 

All computer programs consist of two elements: code and data. Furthermore, a program can 

be conceptually organized around its code or around its data. That is, some programs are 

written around “what is happening” and others are written around “who is being affected.” 

These are the two paradigms that govern how a program is constructed. The first way is 

called the process-oriented model. This approach characterizes a program as a series of linear 

steps (that is, code). The process-oriented model can be thought of as code acting on data. 

Procedural languages such as C employ this model to considerable success. However, as 

mentioned in Chapter 1, problems with this approach appear as programs grow larger and 

more complex. 

 

To manage increasing complexity, the second approach, called object-oriented programming, 

was conceived. Object-oriented programming organizes a program around its data (that is, 

objects) and a set of well-defined interfaces to that data. An object-oriented program can be 

characterized as data controlling access to code. As you will see, by switching the controlling 

entity to data, you can achieve several organizational benefits. 
 

Abstraction 

An essential element of object-oriented programming is abstraction. Humans manage 

complexity through abstraction. For example, people do not think of a car as a set of tens 

of thousands of individual parts. They think of it as a well-defined object with its own 

unique behavior. This abstraction allows people to use a car to drive to the grocery store 

without being overwhelmed by the complexity of the parts that form the car. They can 

ignore the details of how the engine, transmission, and braking systems work. Instead, 

they are free to utilize the object as a whole. 

 

The Three OOP Principles 
 

All object-oriented programming languages provide mechanisms that help you implement 

the object-oriented model. They are encapsulation, inheritance, and polymorphism. Let’s take 

a look at these concepts now. 

Encapsulation 

Encapsulation is the mechanism that binds together code and the data it manipulates, and 

keeps both safe from outside interference and misuse. One way to think about encapsulation 

is as a protective wrapper that prevents the code and data from being arbitrarily accessed 

by other code defined outside the wrapper. Access to the code and data inside the wrapper 

is tightly controlled through a well-defined interface.  



 

In Java, the basis of encapsulation is the class. A class defines the structure and behavior (data 

and code) that will be shared by a set of objects. Each object of a given class contains the 

structure and behavior defined by the class, as if it were stamped out by a mold in the shape of 

the class. For this reason, objects are sometimes referred to as instances of a class.  

                  

                 When you create a class, you will specify the code and data that constitute that class. 

Collectively, these elements are called members of the class. Specifically, the data defined by 

the class are referred to as member variables or instance variables. The code that operates on 

that data is referred to as member methods or just methods.  

 

Inheritance 

Inheritance is the process by which one object acquires the properties of another object. This 

is important because it supports the concept of hierarchical classification. As mentioned 

earlier, most knowledge is made manageable by hierarchical (that is, top-down) classifications. 

 

Most people naturally view the world as made up of objects that are related to each 

other in a hierarchical way, such as animals, mammals, and dogs. If you wanted to describe 

animals in an abstract way, you would say they have some attributes, such as size, intelligence, 

and type of skeletal system. Animals also have certain behavioral aspects; they eat, breathe, 

and sleep. This description of attributes and behavior is the class definition for animals. 

If you wanted to describe a more specific class of animals, such as mammals, they would 

have more specific attributes, such as type of teeth, and mammary glands. This is known as 

a subclass of animals, where animals are referred to as mammals ’ superclass. 

Since mammals are simply more precisely specified animals, they inherit all of the attributes 

from animals. A deeply inherited subclass inherits all of the attributes from each of its ancestors 

in the class hierarchy. 
 
 

Polymorphism 

Polymorphism (from Greek, meaning “many forms”) is a feature that allows one interface to 

be used for a general class of actions. The specific action is determined by the exact nature 

of the situation.  

More generally, the concept of polymorphism is often expressed by the phrase “one 

interface, multiple methods.” This means that it is possible to design a generic interface to 

a group of related activities. This helps reduce complexity by allowing the same interface 

to be used to specify a general class of action. It is the compiler’s job to select the specific action 

(that is, method) as it applies to each situation. You, the programmer, do not need to make 

this selection manually. You need only remember and utilize the general interface. 

 

Polymorphism, Encapsulation, and Inheritance Work Together 

When properly applied, polymorphism, encapsulation, and inheritance combine to produce 

a programming environment that supports the development of far more robust and scalable 

programs than does the process-oriented model 



 
C++ Vs JAVA 

The differences between the C++ and Java programming languages can be traced to their heritage, as they 

have different design goals. 

• C++ was designed for systems and applications programming, extending the C programming 

language. To this procedural programming language designed for efficient execution, C++ has 

added support for statically typed object-oriented programming, exception handling, scoped 

resource management, and generic programming, in particular. It also added a standard library 

which includes generic containers and algorithms. 

• Java was created initially as an interpreter for printing systems but grew to support network 

computing. It is good for beginner programmers because it is easier to see how things work, with 

the already made methods(functions) being more like real words and it being very object-oriented. 

Sun Microsystems used to use it for the basis of their "HotJava" thin client system. It relies on a 

virtual machine to be secure and highly portable. It is bundled with an extensive library designed 

to provide a complete abstraction of the underlying platform. Java is a statically typed object-

oriented language that uses a syntax similar to C++, but is not compatible with it. 

The differences are as follows : 

C++ Java 

Compatible with C source code, except for a 

few corner cases. 

No backward compatibility with any previous language. The 

syntax is, however, strongly influenced by C/C++. There are 

things such as reserved keywords, such as xor and const that don't 

do anything so that people who write on C++ don't get confused. 

Write once, compile anywhere (WOCA). Write once, run anywhere / everywhere (WORA / WORE). 

Allows procedural programming, functional 

programming, object-oriented programming, 

and template metaprogramming. 

Strongly encourages an object-oriented programming paradigm. 

Exposes low-level system facilities. Runs in a virtual machine. 

Only provides object types and type names. Is reflective, allowing metaprogramming and dynamic code 

generation at runtime. 

Pointers, references, and pass-by-value are 

supported. 

Primitive and reference data types always passed by value. 

Explicit memory management. Supports 

destructors. 

Automatic garbage collection (can be triggered manually). Has a 

finalize() method that works as a destructor. 

Allows explicitly overriding types. Rigid type safety except for widening conversions. 

Autoboxing/unboxing added in Java 1.5. 

Operator overloading for most operators. The meaning of operators is generally immutable, but the + and 

+= operators have been overloaded for Strings. 

Full Multiple inheritance, including virtual 

inheritance. 

From classes, only single inheritance is allowed. From Interfaces, 

Multiple inheritance is allowed. 

const keyword for defining immutable 

variables and member functions that do not 

change the object. 

final provides a version of const, equivalent to type* const 

pointers for objects and plain const for primitive types only. No 

const member functions, nor any equivalent to const type* 

pointers. 

Supports the goto statement.  Supports labels with loops and statement blocks. 
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JAVA and Internet and WWW       

 Java is an object oriented language and a very simple language. Because it has no space for complexities. 

Java became a general purpose language that had many features to support it as the internet language. 

Few of the features that favors it to be an internet language are: 

Cross Platform Compatibility:  The java source files (java files with .java extension) after compilation 

generates the bytecode (the files with .class extension) which is further converted into the machine code 

by the interpreter. The byte code once generated can execute on any machine having a JVM. Every 

operating system has it's unique Java Virtual Machine (JVM) and the Java Runtime Environment (JRE). 

Support to Internet Protocols: Java has a rich variety of classes that abstracts the Internet protocols like 

HTTP , FTP, IP, TCP-IP, SMTP, DNS etc . 

Support to HTML: Most of the programming languages that are used for web application uses the html 

pages as a view to interact with the user. Java programming language provide it's support to html. For 

example. Recently the extension package jipxhtml is developed in java to parse and create the html 4.0 

documents. 

Support to Java Reflection APIs: To map the functionalities, Java Reflection APIs provides the 

mechanism to retrieve the values from respective fields and accordingly creates the java objects. These 

objects enables to invoke methods to achieve the desired functionality. 

Support to  XML parsing: Java has JAXP-APIs to read the xml data and create the xml document using 

different xml parsers like DOM and SAX. These APIs provides mechanism to share data among different 

applications  over the internet. 

Support to  Web Services : Java has a rich variety of APIs to use xml technology in diverse applications 

that supports  N-Tiered Enterprise applications over the internet. Features like JAXB , JAXM, JAX-RPC 

, JAXR etc enables to implement web services in java applications. It  makes java a most suited internet 

language. 

Support to java enabled Mobile devices: Java programming language is made in such a way so that it is 

compatible with mobile devices also. Java language also works with any java enabled mobile devices that 

support MIDP 1.0/2.0 including the symbian OS mobile devices.  

Support to Personal Digital Assistants: Java language is compatible with Personal Java 1.1 such as 

chaiVM, Jeode, CrEME, and JV-Lite2 or with all the later version and it also support PDAs like 

HP/Compaq, iPAQ, Fujitsu-Siemens Pocket Loox and SimPad, HHP, NEC, Samsung, Sharp Electronics, 

Toshiba, psion m5, and any other device with Windows CE/Pocket PC 2002/2003/2005). 

Java Runtime Environment (JRE) 

The Java Runtime Environment (JRE) provides the libraries, the Java Virtual Machine, and other 

components to run applets and applications written in the Java programming language. In addition, two 

key deployment technologies are part of the JRE: Java Plug-in, which enables applets to run in popular 

browsers; and Java Web Start, which deploys standalone applications over a network. 

 

JAVA program structure 
A Java program is a collection of classes. Each class is normally written in a separate file and the 

name of the file is the name of the class contained in the file, with the extension .java. Thus, the 

class stack defined earlier would be stored in a file called stack.java. 



The structure of Java programme is: 

[Definition of program] 

[Package declarations] 

[Import statements] 

[Class declaration] 

[Method declaration] 

eg: 

/* This program print sum of 10,5 */ 

package form; 

import java.lang; 

class Add{ 

public void addNumbers(){ 

int a=10,b=5; 

int c=a+b; 

System.out.println(c); 

} 

public static void main(String[] args) { 

Add a=new Add(); 

a.addNumbers(); 

} 

} 

A First Simple Program 

Now that the basic object-oriented underpinning of Java has been discussed, let’s look at 
some actual Java programs.  
 
/* 

This is a simple Java program. 

Call this file "Example.java". 
*/ 
 
class Example  

  { 

  // Your program begins with a call to main(). 

 

  public static void main(String args[])  

   { 

   System.out.println("This is a simple Java program. created by SABAB"); 

   } 

  } 
 
For this example, 

the name of the source file should be Example.java. Let’s see why. 

In Java, a source file is officially called a compilation unit. It is a text file that contains one 

or more class definitions. The Java compiler requires that a source file use the .java filename 

extension. 

As you can see by looking at the program, the name of the class defined by the program 

is also Example. In Java, all code must reside inside a class. By convention, the name of that 



class should match the name of the file that holds the program. You should also make sure that 

the capitalization of the filename matches the class name. 

The reason for this is that Java is case-sensitive. At this point, the convention that filenames 

correspond to class names may seem arbitrary. However, this convention makes it easier to 

maintain and organize your programs. 
 

Compiling the Program 
source file on the command line, as shown here: 
 
C:\> javac Example.java 
 
The javac compiler creates a file called Example.class that contains the bytecode version 

of the program. The Java bytecode is the intermediate representation of your program that 

contains instructions the Java Virtual Machine will execute. Thus, the output of javac is not 

code that can be directly executed. 

To actually run the program, you must use the Java application launcher, called java. 

To do so, pass the class name Example as a command-line argument, as shown here: 
 
C:\> java Example 
 
When the program is run, the following output is displayed: 

 

This is a simple Java program. created by SABAB 

 

When Java source code is compiled, each individual class is put into its own output file 

named after the class and using the .class extension. This is why it is a good idea to give 

your Java source files the same name as the class they contain—the name of the source file 

will match the name of the .class file. When you execute java as just shown, you are actually 

specifying the name of the class that you want to execute. It will automatically search for 

a file by that name that has the .class extension. If it finds the file, it will execute the code 

contained in the specified class. 

 

In the above program the following code have special meaning. 

 

• class Example { 

 

This line uses the keyword class to declare that a new class is being defined. Example is an 

identifier that is the name of the class. The entire class definition, including all of its members, 

will be between the opening curly brace ({) and the closing curly brace (}).  

 

• // Your program begins with a call to main(). 

 

This is the second type of comment supported by Java. A single-line comment begins         

with a // and ends at the end of the line.  

 

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

 

This line begins the main( ) method. As the comment preceding it suggests, this is the line 

at which the program will begin executing. All Java applications begin execution by calling 

main( ).  

 

• The public keyword is an access specifier, which allows the programmer to control the 

visibility of class members. When a class member is preceded by public, then that member 

may be accessed by code outside the class in which it is declared. (The opposite of public 

is private, which prevents a member from being used by code defined outside of its class.) 

In this case, main( ) must be declared as public, since it must be called by code outside of its 



class when the program is started.  

 

• The keyword static allows main( ) to be called without having to instantiate a particular 

instance of the class. This is necessary since main( ) is called by the Java Virtual Machine 

before any objects are made.  

• The keyword void simply tells the compiler that main( ) does not return a value. As you will 

see, methods may also return values.  

 

• As stated, main( ) is the method called when a Java application begins. Keep in mind that Java 

is case-sensitive. Thus, Main is different from main. It is important to understand that the Java 

compiler will compile classes that do not contain a main( ) method. But java has no way to 

run these classes. So, if you had typed Main instead of main, the compiler would to find the 

main( ) method. 

• String args[ ] declares a parameter named args, which is an array of instances of the class 

String. (Arrays are collections of similar objects.) Objects of type String store character 

strings. In this case, args receives any command-line arguments present when the program is 

executed. 

 

• System.out.println("This is a simple Java program."); 

 

This line outputs the string “This is a simple Java program.” followed by a new line on the 

screen. Output is actually accomplished by the built-in println( ) method. In this case, println( 

) 

displays the string which is passed to it. As you will see, println( ) can be used to display 

other types of information, too. The line begins with System.out. System is a predefined class 

that provides access to the system, and out is the output stream that is connected to the 

console. 

Notice that the println( ) statement ends with a semicolon. All statements in Java end 

with a semicolon. The reason that the other lines in the program do not end in a semicolon 

is that they are not, technically, statements. 



Java Tokens 

Java tokens are the smallest individual units that form part of a Java Program. Different types of java 

tokens are: 

• Reserved Keywords – Reserved keywords are java tokens with predefined meaning. Java has 60 

reserved keywords. 

• Identifiers – Identifiers are java tokens designed and decided by the java programmer. Examples 

for java tokens namely identifiers are: name for the class, name for members of the class, and 

temporary variables in class methods.  

• Literals – Literals are java tokens containing set of characters. Literals are used to represent a 

constant that has to be stored in a variable. 

• Operators – Operators are java tokens containing a special symbol and predefined meaning in 

Java. Operators can be used with one or more operands to achieve a result. 

• Separators – Separators are java tokens that are used to divide as well as arrange codes in group. 

 

Whitespace 
Java is a free-form language. This means that you do not need to follow any special 

indentation 
rules. For instance, the Example program could have been written all on one line or in any 
other strange way you felt like typing it, as long as there was at least one whitespace character 
between each token that was not already delineated by an operator or separator. In Java, 
whitespace is a space, tab, or newline. 

 

Identifiers 
Identifiers are used for class names, method names, and variable names. An identifier may 
be any descriptive sequence of uppercase and lowercase letters, numbers, or the underscore 
and dollar-sign characters. They must not begin with a number, lest they be confused with a 
numeric literal. Again, Java is case-sensitive, so VALUE is a different identifier than Value. 
Some examples of valid identifiers are. 
 
AvgTemp count a4 $test this_is_ok 

 
     Invalid identifier names include these: 
 

2count high-temp Not/ok 

 

Literals 
Aconstant value in Java is created by using a literal representation of it. For example, here 

are some literals: 

100 98.6 'X' "This is a test" 

 

Left to right, the first literal specifies an integer, the next is a floating-point value, the third is 

a character constant, and the last is a string. Aliteral can be used anywhere a value of its type 

is allowed. 

 

Integer Literals 
Integers are probably the most commonly used type in the typical program. Any whole 

number value is an integer literal. Examples are 1, 2, 3, and 42. These are all decimal values, 

meaning they are describing a base 10 number. There are two other bases which can be used 

in integer literals, octal (base eight) and hexadecimal (base 16). Octal values are denoted in 



Java by a leading zero. Normal decimal numbers cannot have a leading zero. Thus, the 

seemingly A more common base for numbers used by programmers is hexadecimal, which 

matches cleanly with modulo 8 word sizes, such as 8, 16, 32, and 64 bits. You signify a 

hexadecimal constant with a leading zero-x, (0x or 0X). The range of a hexadecimal digit is 0 

to 15, so A through F (or a through f ) are substituted for 10 through 15. 

Integer literals create an int value, which in Java is a 32-bit integer value. Since Java is 

strongly typed, you might be wondering how it is possible to assign an integer literal to one 

of Java’s other integer types, such as byte or long, without causing a type mismatch error. 

Fortunately, such situations are easily handled. When a literal value is assigned to a byte or 

short variable, no error is generated if the literal value is within the range of the target type. 

An integer literal can always be assigned to a long variable. However, to specify a long 

literal, you will need to explicitly tell the compiler that the literal value is of type long. You 

do this by appending an upper- or lowercase L to the literal. For example, 0x7ffffffffffffffL 

or 9223372036854775807L is the largest long. An integer can also be assigned to a char as 

long as it is within range. 
 

Floating-Point Literals 
Floating-point numbers represent decimal values with a fractional component. They can be 

expressed in either standard or scientific notation. Standard notation consists of a whole 

number 

component followed by a decimal point followed by a fractional component. For example, 2.0, 

3.14159, and 0.6667 represent valid standard-notation floating-point numbers. Scientific 

notation 

uses a standard-notation, floating-point number plus a suffix that specifies a power of 10 by 

which the number is to be multiplied. The exponent is indicated by an E or e followed by a 

decimal number, which can be positive or negative. Examples include 6.022E23, 314159E–05, 

and 2e+100. 

Floating-point literals in Java default to double precision. To specify a float literal, you 

must append an F or f to the constant. You can also explicitly specify a double literal by 

appending a D or d. Doing so is, of course, redundant. The default double type consumes 64 

bits of storage, while the less-accurate float type requires only 32 bits. 
 

Boolean Literals 

Boolean literals are simple. There are only two logical values that a boolean value can have, 
true and false. The values of true and false do not convert into any numerical representation. 
The true literal in Java does not equal 1, nor does the false literal equal 0. In Java, they can 
only 
be assigned to variables declared as boolean, or used in expressions with Boolean operators. 
 

Character Literals 

Characters in Java are indices into the Unicode character set. They are 16-bit values that can 
be converted into integers and manipulated with the integer operators, such as the addition 
and subtraction operators. A literal character is represented inside a pair of single quotes. All 
of the visible ASCII characters can be directly entered inside the quotes, such as ‘a’, ‘z’, and 
‘@’. 
For characters that are impossible to enter directly, there are several escape sequences that 
allow 
you to enter the character you need, such as ‘\’’ for the single-quote character itself and ‘\n’ for 
the newline character. There is also a mechanism for directly entering the value of a character 
in 
octal or hexadecimal. For octal notation, use the backslash followed by the three-digit 
number. For example, ‘\141’ is the letter ‘a’. For hexadecimal, you enter a backslash-u (\u), 
then 
exactly four hexadecimal digits. For example, ‘\u0061’ is the ISO-Latin-1 ‘a’ because the top 
byte 
is zero. ‘\ua432’ is a Japanese Katakana character. Table 3-1 shows the character escape 
sequences. 



 
String Literals 

String literals in Java are specified like they are in most other languages—by enclosing 
a sequence of characters between a pair of double quotes. Examples of string literals are 

“Hello World” 
“two\nlines” 
“\”This is in quotes\”“ 

Comments 
As mentioned, there are three types of comments defined by Java. You have already seen two: 
single-line and multiline. The third type is called a documentation comment. This type of 
comment 
is used to produce an HTML file that documents your program. The documentation comment 
begins with a /** and ends with a */. Documentation comments are explained in Appendix A. 
 

Separators 
In Java, there are a few characters that are used as separators. The most commonly used 
separator in Java is the semicolon. As you have seen, it is used to terminate statements. 
The separators are shown in the following table: 
 
 
 

 

 

 

 

 

 

 

 

 

The Java Keywords 
There are 50 keywords currently defined in the Java language.These keywords, 
combined with the syntax of the operators and separators, form the foundation of the Java 
language. These keywords cannot be used as names for a variable, class, or method. 
 
 
 

 

 

 

 

 

Java Statements 

• A Java statement is the smallest unit that is a complete instruction.  

• Statements must end with a semi-colon.  

• Statements generally contain expressions (expressions have a value)  

• One of the simplest is the Assignment Statement  

<variable> = <expression>; 

For Example:  int height; 

height = 34;  



 
 

 

Data Types, Variables, 
and Arrays 

 
Java Is a Strongly Typed Language 

It is important to state at the outset that Java is a strongly typed language. Indeed, part of 

Java’s safety and robustness comes from this fact. Let’s see what this means. First, every 

variable has a type, every expression has a type, and every type is strictly defined. Second, 

all assignments, whether explicit or via parameter passing in method calls, are checked for 

type compatibility. There are no automatic coercions or conversions of conflicting types as 

in some languages. The Java compiler checks all expressions and parameters to ensure that 

the types are compatible. Any type mismatches are errors that must be corrected before the 

compiler will finish compiling the class. 



 
The Primitive Types 

Java defines eight primitive types of data: byte, short, int, long, char, float, double, and 

boolean. 

The primitive types are also commonly referred to as simple types, and both terms will be 

used in this book. These can be put in four groups: 

 

• Integers This group includes byte, short, int, and long, which are for whole-valued 

                  signed numbers. 

• Floating-point numbers This group includes float and double, which represent 

                  numbers with fractional precision. 

• Characters This group includes char, which represents symbols in a character set, 

                  like letters and numbers. 

• Boolean This group includes boolean, which is a special type for representing 

                  true/false values. 

 
Integers 

Java defines four integer types: byte, short, int, and long. All of these are signed, positive 

and negative values. Java does not support unsigned, positive-only integers. 



          byte 
The smallest integer type is byte. This is a signed 8-bit type that has a range from –128 to 127. 

Variables of type byte are especially useful when you’re working with a stream of data from 

a network or file. They are also useful when you’re working with raw binary data that may 

not be directly compatible with Java’s other built-in types. 

Byte variables are declared by use of the byte keyword. For example, the following 

declares two byte variables called b and c: 

byte b, c; 

         short 
short is a signed 16-bit type. It has a range from –32,768 to 32,767. It is probably the least-

used 

Java type. Here are some examples of short variable declarations: 

short s; 

short t; 

         int 
The most commonly used integer type is int. It is a signed 32-bit type that has a range 

from –2,147,483,648 to 2,147,483,647. In addition to other uses, variables of type int are 

commonly employed to control loops and to index arrays. Although you might think that 

using a byte or short would be more efficient than using an int in situations in which the 

larger range of an int is not needed, this may not be the case. The reason is that when byte 

and short values are used in an expression they are promoted to int when the expression is 

evaluated. (Type promotion is described later in this chapter.) Therefore, int is often the best 

choice when an integer is needed. 

        long 
long is a signed 64-bit type and is useful for those occasions where an int type is not large 

enough to hold the desired value. The range of a long is quite large. This makes it useful 

when big, whole numbers are needed. For example, here is a program that computes the 

number of miles that light will travel in a specified number of days. 

// Compute distance light travels using long variables. 

class Light { 

public static void main(String args[]) { 

int lightspeed; 

long days; 

long seconds; 

long distance; 

// approximate speed of light in miles per second 

lightspeed = 186000; 

days = 1000; // specify number of days here 

seconds = days * 24 * 60 * 60; // convert to seconds 

distance = lightspeed * seconds; // compute distance 

System.out.print("In " + days); 

System.out.print(" days light will travel about "); 

System.out.println(distance + " miles."); 

} 

} 
                    This program generates the following output: 

In 1000 days light will travel about 16070400000000 miles. 
 

      



 Floating-Point Types 
Floating-point numbers, also known as real numbers, are used when evaluating expressions 

that require fractional precision. For example, calculations such as square root, or 

transcendentals 

such as sine and cosine, result in a value whose precision requires a floating-point type. Java 

implements the standard (IEEE–754) set of floating-point types and operators. There are two 

kinds of floating-point types, float and double, which represent single- and double-precision 

numbers, respectively. Their width and ranges are shown here: 

 
 
 
 
 
 

         float 
The type float specifies a single-precision value that uses 32 bits of storage. Single precision is 

faster on some processors and takes half as much space as double precision, but will become 

imprecise when the values are either very large or very small. Variables of type float are useful 

when you need a fractional component, but don’t require a large degree of precision. For 

example, float can be useful when representing dollars and cents. 

Here are some example float variable declarations: 

float hightemp, lowtemp; 

       double 
Double precision, as denoted by the double keyword, uses 64 bits to store a value. Double 

precision is actually faster than single precision on some modern processors that have been 

optimized for high-speed mathematical calculations. All transcendental math functions, such 

as sin( ), cos( ), and sqrt( ), return double values. When you need to maintain accuracy over 

 
many iterative calculations, or are manipulating large-valued numbers, double is the best 

choice. 

Here is a short program that uses double variables to compute the area of a circle: 

// Compute the area of a circle. 

class Area { 

public static void main(String args[]) { 

double pi, r, a; 

r = 10.8; // radius of circle 

pi = 3.1416; // pi, approximately 

a = pi * r * r; // compute area 

System.out.println("Area of circle is " + a); 

} 

} 

 

    Characters 
In Java, the data type used to store characters is char. However, C/C++ programmers beware: 

char in Java is not the same as char in C or C++. In C/C++, char is 8 bits wide. This is not the case in 

Java. Instead, Java uses Unicode to represent characters. Unicode defines a fully international character 

set that can represent all of the characters found in all human languages. It is a unification of dozens of 

character sets, such as Latin, Greek, Arabic, Cyrillic,Hebrew, Katakana, Hangul, and many more. For 

this purpose, it requires 16 bits. Thus, inJava char is a 16-bit type. The range of a char is 0 to 65,536. 

There are no negative chars.The standard set of characters known as ASCII still ranges from 0 to 127 as 



always, and the extended 8-bit character set, ISO-Latin-1, ranges from 0 to 255. 



Consider the following program: 

// char variables behave like integers. 

class CharDemo2 { 

public static void main(String args[]) { 

char ch1; 

ch1 = 'X'; 

System.out.println("ch1 contains " + ch1); 

ch1++; // increment ch1 

System.out.println("ch1 is now " + ch1); 

} 

} 

The output generated by this program is shown here: 

ch1 contains X 

ch1 is now Y 

 

In the program, ch1 is first given the value X. Next, ch1 is incremented. This results in ch1 

containing Y, the next character in the ASCII (and Unicode) sequence. 

 

      Booleans 
Java has a primitive type, called boolean, for logical values. It can have only one of two 

possible values, true or false. This is the type returned by all relational operators, as in the 

case of a < b. boolean is also the type required by the conditional expressions that govern 

the control statements such as if and for. 

Here is a program that demonstrates the boolean type: 

// Demonstrate boolean values. 

class BoolTest { 

public static void main(String args[]) { 

boolean b; 

b = false; 

System.out.println("b is " + b); 

b = true; 

System.out.println("b is " + b); 

// a boolean value can control the if statement 

 

if(b) System.out.println("This is executed."); 

    b = false; 

if(b) System.out.println("This is not executed."); 

// outcome of a relational operator is a boolean value 

System.out.println("10 > 9 is " + (10 > 9)); 

} 

} 

The output generated by this program is shown here: 

b is false 

b is true 

This is executed. 

10 > 9 is true 

 
Variables 

 
The variable is the basic unit of storage in a Java program. A variable is defined by the 
a scope, which defines their visibility, and a lifetime. These elements are examined next. 
 
Declaring a Variable 

In Java, all variables must be declared before they can be used. The basic form of a variable 



declaration is shown here: 

type identifier [ = value][, identifier [= value] ...] ; 

The type is one of Java’s atomic types, or the name of a class or interface. (Class and 
interface types are discussed later in Part I of this book.) The identifier is the name of the 
variable. You can initialize the variable by specifying an equal sign and a value. Keep in mind 
that the initialization expression must result in a value of the same (or compatible) type as that 
specified for the variable. To declare more than one variable of the specified type, use a 
comma- 
separated list. 
 
 
Dynamic Initialization 

Although the preceding examples have used only constants as initializers, Java allows 

variables 

to be initialized dynamically, using any expression valid at the time the variable is declared. 

For example, here is a short program that computes the length of the hypotenuse of 

a right triangle given the lengths of its two opposing sides: 

 

// Demonstrate dynamic initialization. 

class DynInit { 

public static void main(String args[]) { 

double a = 3.0, b = 4.0; 

 

// c is dynamically initialized 

double c = Math.sqrt(a * a + b * b); 

 

System.out.println("Hypotenuse is " + c); 

} 

} 

 

Here, three local variables—a, b, and c—are declared. The first two, a and b, are initialized 

by constants. However, c is initialized dynamically to the length of the hypotenuse (using 

the Pythagorean theorem). The program uses another of Java’s built-in methods, sqrt( ), which 

is a member of the Math class, to compute the square root of its argument. The key point here 

is 

that the initialization expression may use any element valid at the time of the initialization, 

including calls to methods, other variables, or literals. 
 
The Scope and Lifetime of Variables 

So far, all of the variables used have been declared at the start of the main( ) method. 

However, 
Java allows variables to be declared within any block. A block is begun with an opening curly 
brace and ended by a closing curly brace. A block defines a scope. Thus, each time you start a 
new block, you are creating a new scope. A scope determines what objects are visible to other 
parts of your program. It also determines the lifetime of those objects. 

 

Type Conversion and Casting 
If you have previous programming experience, then you already know that it is fairly common 

to assign a value of one type to a variable of another type. If the two types are compatible, 

then Java will perform the conversion automatically. For example, it is always possible to 

assign an int value to a long variable. However, not all types are compatible, and thus, not 

all type conversions are implicitly allowed. For instance, there is no automatic conversion 

defined from double to byte. Fortunately, it is still possible to obtain a conversion between 

incompatible types. To do so, you must use a cast, which performs an explicit conversion 

between incompatible types. Let’s look at both automatic type conversions and casting. 
 

 



Java’s Automatic Conversions 
 

When one type of data is assigned to another type of variable, an automatic type conversion 

will take place if the following two conditions are met: 

 

  The two types are compatible. 

  The destination type is larger than the source type. 

 

When these two conditions are met, a widening conversion takes place. For example, the 

int type is always large enough to hold all valid byte values, so no explicit cast statement is 

required. 

For widening conversions, the numeric types, including integer and floating-point types, 

are compatible with each other. However, there are no automatic conversions from the 

numeric types to char or boolean. Also, char and boolean are not compatible with each other. 

As mentioned earlier, Java also performs an automatic type conversion when storing a 

literal integer constant into variables of type byte, short, long, or char. 
 

Casting Incompatible Types 
 

Although the automatic type conversions are helpful, they will not fulfill all needs. For 

example, what if you want to assign an int value to a byte variable? This conversion will not 

be performed automatically, because a byte is smaller than an int. This kind of conversion is 

sometimes called a narrowing conversion, since you are explicitly making the value narrower 

so that it will fit into the target type. 

To create a conversion between two incompatible types, you must use a cast. A cast is 

simply an explicit type conversion. It has this general form: 

 

(target-type) value 
 
Here, target-type specifies the desired type to convert the specified value to. For example, the 

following fragment casts an int to a byte. If the integer’s value is larger than the range of a 

byte, it will be reduced modulo (the remainder of an integer division by the) byte’s range. 

 

int a; 

byte b; 

// ... 

b = (byte) a; 

 

A different type of conversion will occur when a floating-point value is assigned to an 

integer type: truncation. As you know, integers do not have fractional components. Thus, 

when a floating-point value is assigned to an integer type, the fractional component is lost. 

For example, if the value 1.23 is assigned to an integer, the resulting value will simply be 1. 

The 0.23 will have been truncated. Of course, if the size of the whole number component is 

too large to fit into the target integer type, then that value will be reduced modulo the target 

type’s range. 

The following program demonstrates some type conversions that require casts: 

 

// Demonstrate casts. 

class Conversion { 

public static void main(String args[]) { 

byte b; 

int i = 257; 

double d = 323.142; 

 

System.out.println("\nConversion of int to byte."); 

b = (byte) i; 



System.out.println("i and b " + i + " " + b); 

 

System.out.println("\nConversion of double to int."); 

i = (int) d; 

System.out.println("d and i " + d + " " + i); 

 

System.out.println("\nConversion of double to byte."); 

b = (byte) d; 

System.out.println("d and b " + d + " " + b); 

} 

} 

 

This program generates the following output: 

 

Conversion of int to byte. 

i and b 257 1 

 

Conversion of double to int. 

d and i 323.142 323 

 

Conversion of double to byte. 

d and b 323.142 67 

Automatic Type Promotion in Expressions 

In addition to assignments, there is another place where certain type conversions may occur: 

in expressions. To see why, consider the following. In an expression, the precision required 

of an intermediate value will sometimes exceed the range of either operand. For example, 

examine the following expression: 

 

byte a = 40; 

byte b = 50; 

byte c = 100; 

int d = a * b / c; 

 

The result of the intermediate term a * b easily exceeds the range of either of its byte 

operands. To handle this kind of problem, Java automatically promotes each byte, short, 

or char operand to int when evaluating an expression. This means that the subexpression a * b 

is performed using integers—not bytes. Thus, 2,000, the result of the intermediate expression, 

50 * 40, is legal even though a and b are both specified as type byte. 

As useful as the automatic promotions are, they can cause confusing compile-time errors. 

For example, this seemingly correct code causes a problem: 

 

byte b = 50; 

b = b * 2; // Error! Cannot assign an int to a byte! 
 
The code is attempting to store 50 * 2, a perfectly valid byte value, back into a byte 

variable. 

However, because the operands were automatically promoted to int when the expression was 

evaluated, the result has also been promoted to int. Thus, the result of the expression is now 

of type int, which cannot be assigned to a byte without the use of a cast. This is true even if, 

as in this particular case, the value being assigned would still fit in the target type. 

In cases where you understand the consequences of overflow, you should use an explicit 

cast, such as 

byte b = 50; 

b = (byte)(b * 2);  

which yields the correct value of 100. 



 

The Type Promotion Rules 
Java defines several type promotion rules that apply to expressions. They are as follows: First, 

all byte, short, and char values are promoted to int, as just described. Then, if one operand 

is a long, the whole expression is promoted to long. If one operand is a float, the entire 
expression is promoted to float. If any of the operands is double, the result is double. 

 

The following program demonstrates how each value in the expression gets promoted 

to match the second argument to each binary operator: 

 

class Promote { 

public static void main(String args[]) { 

byte b = 42; 

char c = 'a'; 

short s = 1024; 

int i = 50000; 

float f = 5.67f; 

double d = .1234; 

double result = (f * b) + (i / c) - (d * s); 

System.out.println((f * b) + " + " + (i / c) + " - " + (d * s)); 

System.out.println("result = " + result); 

} 

} 

 

 
 

Arrays 
 

An array is a group of like-typed variables that are referred to by a common name. Arrays of 

any type can be created and may have one or more dimensions. Aspecific element in an array 

is accessed by its index. Arrays offer a convenient means of grouping related information. 

 
One-Dimensional Arrays 
 

Aone-dimensional array is, essentially, a list of like-typed variables. To create an array, you first 

must create an array variable of the desired type. The general form of a one-dimensional 

array declaration is 

type var-name[ ]; 

Here, type declares the base type of the array. The base type determines the data type of each 

element that comprises the array. 

 

int month_days[]; 

The general form of new as it applies to one-dimensional arrays appears as follows: 

array-var = new type[size]; 

 

Here, type specifies the type of data being allocated, size specifies the number of elements in 

the array, and array-var is the array variable that is linked to the array. 

The elements 

in the array allocated by new will automatically be initialized to zero. This example allocates 

a 12-element array of integers and links them to month_days. 

month_days = new int[12]; 

After this statement executes, month_days will refer to an array of 12 integers. Further, all 



elements in the array will be initialized to zero. 

Once you have allocated an array, you can access a specific element in the array by 

specifying its index within square brackets. All array indexes start at zero. For example, 

this statement assigns the value 28 to the second element of month_days. 

month_days[1] = 28; 

The next line displays the value stored at index 3. 

System.out.println(month_days[3]); 

 

Putting together all the pieces, here is a program that creates an array of the number 

of days in each month. 

// Demonstrate a one-dimensional array. 

class Array { 

public static void main(String args[]) { 

int month_days[]; 

month_days = new int[12]; 

month_days[0] = 31; 

month_days[1] = 28; 

month_days[2] = 31; 

month_days[3] = 30; 

month_days[4] = 31; 

month_days[5] = 30; 

month_days[6] = 31; 

month_days[7] = 31; 

month_days[8] = 30; 

month_days[9] = 31; 

month_days[10] = 30; 

month_days[11] = 31; 

System.out.println("April has " + month_days[3] + " days."); 

} 

                           } 

When you run this program, it prints the number of days in April. As mentioned, Java array 

indexes start with zero, so the number of days in April is month_days[3] or 30. 

It is possible to combine the declaration of the array variable with the allocation of the 

array itself, as shown here: 

int month_days[] = new int[12]; 

 

For example, to store the number of days in 

each month, the following code creates an initialized array of integers: 

 

// An improved version of the previous program. 

class AutoArray { 

public static void main(String args[]) { 

int month_days[] = { 31, 28, 31, 30, 31, 30, 31, 31, 30, 31,30, 31 }; 

System.out.println("April has " + month_days[3] + " days."); 

} 

} 

 

When you run this program, you see the same output as that generated by the previous version. 

 

Multidimensional Arrays 
 

In Java, multidimensional arrays are actually arrays of arrays. 

To declare a multidimensional array variable, specify each additional 

index using another set of square brackets. For example, the following declares a twodimensional 

array variable called twoD. 



int twoD[][] = new int[4][5]; 

This allocates a 4 by 5 array and assigns it to twoD. Internally this matrix is implemented as 

an array of arrays of int. 

 

 
 

The following program numbers each element in the array from left to right, top to 

bottom, and then displays these values: 

 

// Demonstrate a two-dimensional array. 

class TwoDArray { 

public static void main(String args[]) { 

int twoD[][]= new int[4][5]; 

int i, j, k = 0; 

for(i=0; i<4; i++) 

for(j=0; j<5; j++) { 

twoD[i][j] = k; 

k++; 

} 

for(i=0; i<4; i++) { 

for(j=0; j<5; j++) 

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

System.out.println(); 

} 

} 

} 

This program generates the following output: 

0 1 2 3 4 

5 6 7 8 9 

10 11 12 13 14 

15 16 17 18 19 

 

When you allocate memory for a multidimensional array, you need only specify the memory for 

the first (leftmost) dimension. You can allocate the remaining dimensions separately. For 



example, this following code allocates memory for the first dimension of twoD when it is 

declared. It allocates the second dimension manually. 

 

int twoD[][] = new int[4][]; 

twoD[0] = new int[5]; 

twoD[1] = new int[5]; 

twoD[2] = new int[5]; 

twoD[3] = new int[5]; 

 

While there is no advantage to individually allocating the second dimension arrays in 

this situation, there may be in others. For example, when you allocate dimensions manually, 

you do not need to allocate the same number of elements for each dimension. 

As stated earlier, 

since multidimensional arrays are actually arrays of arrays, the length of each array is under your 

control. For example, the following program creates a two-dimensional array in which the sizes of 

the second dimension are unequal. 

// Manually allocate differing size second dimensions. 

class TwoDAgain  

 { 

public static void main(String args[])  

{ 

 int twoD[][] = new int[4][]; 

twoD[0] = new int[1]; 

twoD[1] = new int[2]; 

twoD[2] = new int[3]; 

twoD[3] = new int[4]; 

int i, j, k = 0; 

for(i=0; i<4; i++) 

  for(j=0; j<i+1; j++)  

{ 

   twoD[i][j] = k; 

   k++; 

} 

for(i=0; i<4; i++)  

{ 

for(j=0; j<i+1; j++) 

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

System.out.println(); 

} 

} 

} 

 

This program generates the following output: 

0 

1 2 

3 4 5 

6 7 8 9 

 

The array created by this program looks like this: 



 
It is possible to initialize multidimensional arrays. To do so, simply enclose each dimension’s 

initializer within its own set of curly braces. The following program creates a matrix where 

each element contains the product of the row and column indexes. Also notice that you can 

use expressions as well as literal values inside of array initializers. 

// Initialize a two-dimensional array. 

class Matrix  

{ 

 public static void main(String args[])  

{ 

  double m[][] = { 

  { 0*0, 1*0, 2*0, 3*0 }, 

  { 0*1, 1*1, 2*1, 3*1 }, 

  { 0*2, 1*2, 2*2, 3*2 }, 

  { 0*3, 1*3, 2*3, 3*3 } 

}; 

int i, j; 

for(i=0; i<4; i++) { 

for(j=0; j<4; j++) 

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

System.out.println(); 

} 

    } 

} 

 

 

When you run this program, you will get the following output: 

 

0.0  0.0  0.0  0.0 

0.0  1.0  2.0  3.0 

0.0 2.0   4.0  6.0 

0.0  3.0  6.0  9.0 

 

 
Alternative Array Declaration Syntax 

 

There is a second form that may be used to declare an array: 

type[ ] var-name; 

 

Here, the square brackets follow the type specifier, and not the name of the array variable. 

For example, the following two declarations are equivalent: 

int al[] = new int[3]; 

int[] a2 = new int[3]; 

The following declarations are also equivalent: 

char twod1[][] = new char[3][4]; 

char[][] twod2 = new char[3][4]; 

This alternative declaration form offers convenience when declaring several arrays at the 



same time. For example, 

int[] nums, nums2, nums3; // create three arrays 

creates three array variables of type int. It is the same as writing 

int nums[], nums2[], nums3[]; // create three arrays 

The alternative declaration form is also useful when specifying an array as a return type for a 

method. 

Operators 

 

Java provides a rich operator environment. Most of its operators can be divided into the 

following four groups: arithmetic, bitwise, relational, and logical. Java also defines some 

additional operators that handle certain special situations. 

 
Arithmetic Operators 
Arithmetic operators are used in mathematical expressions in the same way that they are 

used in algebra. The following table lists the arithmetic operators: 

 

 
The operands of the arithmetic operators must be of a numeric type. You cannot use 

them on boolean types, but you can use them on char types, since the char type in Java is, 

essentially, a subset of int. 

The following simple example program demonstrates the arithmetic operators. It also 

illustrates the difference between floating-point division and integer division. 

 

// Demonstrate the basic arithmetic operators. 

 

class BasicMath { 

public static void main(String args[]) { 

// arithmetic using integers 

System.out.println("Integer Arithmetic"); 

int a = 1 + 1; 

int b = a * 3; 

int c = b / 4; 

int d = c - a; 

int e = -d; 

System.out.println("a = " + a); 



System.out.println("b = " + b); 

System.out.println("c = " + c); 

System.out.println("d = " + d); 

System.out.println("e = " + e); 

// arithmetic using doubles 

System.out.println("\nFloating Point Arithmetic"); 

double da = 1 + 1; 

double db = da * 3; 

double dc = db / 4; 

double dd = dc - a; 

double de = -dd; 

System.out.println("da = " + da); 

System.out.println("db = " + db); 

System.out.println("dc = " + dc); 

System.out.println("dd = " + dd); 

System.out.println("de = " + de); 

} 

} 

When you run this program, you will see the following output: 

Integer Arithmetic 

a = 2 

b = 6 

c = 1 

d = -1 

e = 1 

Floating Point Arithmetic 

da = 2.0 

         db = 6.0 

dc = 1.5 

dd = -0.5 

de = 0.5 

 

The Modulus Operator 
 

The modulus operator, %, returns the remainder of a division operation. It can be applied to 

floating-point types as well as integer types. The following example program demonstrates 

the %: 

// Demonstrate the % operator. 

class Modulus { 

public static void main(String args[]) { 

int x = 42; 

double y = 42.25; 

System.out.println("x mod 10 = " + x % 10); 

System.out.println("y mod 10 = " + y % 10); 

} 

} 

When you run this program, you will get the following output: 

x mod 10 = 2 

y mod 10 = 2.25 

 

Arithmetic Compound Assignment Operators 
 

Java provides special operators that can be used to combine an arithmetic operation with 

an assignment. As you probably know, statements like the following are quite common in 



programming: 

a = a + 4; 

In Java, you can rewrite this statement as shown here: 

a += 4; 

This version uses the += compound assignment operator. Both statements perform the same 

action: they increase the value of a by 4. 

Here is another example, 

a = a % 2; 

which can be expressed as 

a %= 2; 

In this case, the %= obtains the remainder of a/2 and puts that result back into a. 

There are compound assignment operators for all of the arithmetic, binary operators. 

Thus, any statement of the form 

var = var op expression; 

can be rewritten as 

var op= expression; 

The compound assignment operators provide two benefits. First, they save you a bit of 

typing, because they are “shorthand” for their equivalent long forms. Second, they are 

implemented more efficiently by the Java run-time system than are their equivalent long 

forms. For these reasons, you will often see the compound assignment operators used in 

professionally written Java programs. 

Here is a sample program that shows several op= assignments in action: 

// Demonstrate several assignment operators. 

class OpEquals { 

public static void main(String args[]) { 

int a = 1; 

int b = 2; 

int c = 3; 

a += 5; 

b *= 4; 

c += a * b; 

c %= 6; 

System.out.println("a = " + a); 

System.out.println("b = " + b); 

System.out.println("c = " + c); 

} 

} 

 

The output of this program is shown here: 

a = 6 

b = 8 

         c = 3 

Increment and Decrement Operators  

Java has two very useful operators + + and -- called increment and decrement operators  
respectively. These are generally not found in other languages. These operators are called  
unary operators as they require only one operand. This operand should necessarily be  
variables not constant. 

The increment operator (+ +) adds one to the operand while the decrement operator  
(--) subtracts one from the operand.  

These operators may be used in two ways. 

1) Prefix : 



          When the operator used before the operand, it is termed as prefix. 
     e.g.   ++A , --B 

          in this case the value of operand follow First Change Then Use ( F.C.T.U) concept 

2) Postfix: 

    When the operator used before the operand, it is termed as prefix. 
                   e.g.   A++ , B-- 
          in this case the value of operand follow First Use Then Change ( F.U.T.C) concept 
Example: 

  

Postfix  

   

int N=10, R; 

                         R = N++;  // post increment  

                         System.out.println(“R=”+R+” \n N=”+ N); 

 

            it will produce output :    

                                     R=10           (Because before increment, value will assign first) 

            N=11 

Postfix    

           int N=10, R; 

                         R = ++N;  // pre increment 

                         System.out.println(“R=”+R+” \n N=”+ N); 

 

            it will produce output:    
                                    R=11           (Because value will increment first, then value will assign) 
            N=11 
Example 1: 

class test 

{ 

public statc void main(String arg[]) 

 { 

     int  R, N=10; 

      R =  ++N   +   --N   +   --N   +  N++    +   --N ; 

    System.out.println(“R=”+R+” \n N=”+ N); 

 } 

} 

The output will be : 

   R=40 

   N=9 

Explanation: 

In this example there are for than one increment or decrement expressions are used, so that it 

follows       the execution order (prefix  →  operation → postfix). 

in this statement  ( ++N   +   --N   +   --N   +  N++    +   --N ; ) all prefix expression execute first 

,then it perform operations like addition/subtraction or assignment etc. and after that it perform all 

postfix operations. In the operation the value of all operand will give last modified value by prefix 

operations. 

 
The Assignment Operator 
 

The assignment operator is the single equal sign, =. The assignment operator works in 

Java much as it does in any other computer language. It has this general form: 

var = expression; 



 

Here, the type of var must be compatible with the type of expression. 

The assignment operator does have one interesting attribute that you may not be familiar 

with: it allows you to create a chain of assignments. For example, consider this fragment: 

int x, y, z; 

x = y = z = 100; // set x, y, and z to 100 

This fragment sets the variables x, y, and z to 100 using a single statement. 

 

The Bitwise Operators 
Java defines several bitwise operators that can be applied to the integer types, long, int, short, 

char, and byte. These operators act upon the individual bits of their operands. They are 

summarized in the following table 

 

The Bitwise Logical Operators 
 

The bitwise logical operators are &, |, ^, and ~. The following table shows the outcome of 

each operation. In the discussion that follows, keep in mind that the bitwise operators are 

applied to each individual bit within each operand. 

 

The Bitwise NOT 

Also called the bitwise complement, the unary NOT operator, ~, inverts all of the bits of its 

operand. For example, the number 42, which has the following bit pattern: 

00101010 

becomes 

11010101 

after the NOT operator is applied. 
 
The Bitwise AND 

The AND operator, &, produces a 1 bit if both operands are also 1. A zero is produced in all 



other cases. Here is an example: 

    00101010  42 

& 00001111  15 
                

00001010  10 



The Bitwise OR 
 

The OR operator, |, combines bits such that if either of the bits in the operands is a 1, then 

the resultant bit is a 1, as shown here: 

 00101010  42 

|  00001111  15 

    

  00101111  47 
 
The Bitwise XOR 
 

The XOR operator, ^, combines bits such that if exactly one operand is 1, then the result is 1. 

Otherwise, the result is zero. The following example shows the effect of the ^. This example 

also demonstrates a useful attribute of the XOR operation. Notice how the bit pattern of 42 

is inverted wherever the second operand has a 1 bit. Wherever the second operand has a 0 bit, 

the first operand is unchanged. You will find this property useful when performing some 

types of bit manipulations. 

 00101010  42 

^ 00001111  15 

           

   00100101  37 

Using the Bitwise Logical Operators 

The following program demonstrates the bitwise logical operators: 

// Demonstrate the bitwise logical operators. 

class BitLogic { 

public static void main(String args[]) { 

String binary[] = { 

"0000", "0001", "0010", "0011", "0100", "0101", "0110", "0111", 

"1000", "1001", "1010", "1011", "1100", "1101", "1110", "1111" 

}; 

int a = 3; // 0 + 2 + 1 or 0011 in binary 

int b = 6; // 4 + 2 + 0 or 0110 in binary 

int c = a | b; 

int d = a & b; 

int e = a ^ b; 

int f = (~a & b) | (a & ~b); 

int g = ~a & 0x0f; 

System.out.println(" a = " + binary[a]); 

System.out.println(" b = " + binary[b]); 

System.out.println(" a|b = " + binary[c]); 

System.out.println(" a&b = " + binary[d]); 

System.out.println(" a^b = " + binary[e]); 

System.out.println("~a&b|a&~b = " + binary[f]); 

System.out.println(" ~a = " + binary[g]); 

} 

} 

Here is the output from this program: 

a = 0011 

b = 0110 

a|b = 0111 

a&b = 0010 

a^b = 0101 

~a&b|a&~b = 0101 



~a = 1100 



Shift Operators 

Shift operators use a shift distance ( number of shifts ) as the right-hand operand and the value which is 
to be shifted as the left-hand operand. 
Left Shift ( << ) 
Left shift operator shifted bits left. When bits are shifted left, zero is filled in from right. 
Each left-shift corresponds to multiplication of the value by 2. 
 

It will give result   V=V*2n  , where n is the number of bits to be shifted and v is the value to be shifted. 

e.g.  
 int N=20;    it will produce Value 
 N=N<<2;       N=N*22 

         N=20 * 22 

         N=20 * 4   
         N=80 
( 20 )10  ➔  (1 0 1 0 0)2  
 
          Bits are shifted by 2 positions left 
L        R 

         

 

 

 

 

                                              Zero added after Shifting 

After Shifting the Value (20)10 ➔ ( 0 0 0 1 0 1 0 0 )2  will be (80)10 ➔  ( 0 1 0 1 0 0 0 0 )2 

 

Right Shift ( >> ) 

Right shift operator shifted bits right . when bits are shifted right, sign bit are filled in from left. 
Each right-shift corresponds to division of the value by 2. 

It will give result   V=V/2n  , where n is the number of bits to be shifted and v is the value to be shifted. 

e.g.  
 int N=20;       it will produce Value 
 N=N>>2;       N=N/22 

         N=20 / 22 

 ( 20 )10  ➔  (1 0 1 0 0)2      N=20 / 4   
         N=5 
     Bits are shifted by 2 position Right 
L        R 

     

 

 

 

 

 

 

Sign bit ( 0 ) added after Shifting 

0 0 0 1 0 1 0 0 

0 1 0 1 0 0 0 0 

0 0 0 1 0 1 0 0 

0 0 0 0 0 1 0 1 



Sign bit for Positive number is zero ( 0 ) , and for Negative number ( 1 ) 
After Shifting the Value (20)10 ➔ ( 0 0 0 1 0 1 0 0 )2  will be (80)10 ➔  ( 0 0 0 0 0 1 0 1 )2. 

 
The Unsigned Right Shift  (>>>) 

 

if you are shifting something that does not represent a numeric 

value, you may not want sign extension to take place. This situation is common when you 

are working with pixel-based values and graphics. In these cases, you will generally want to 

shift a zero into the high-order bit no matter what its initial value was. This is known as an 

unsigned shift. To accomplish this, you will use Java’s unsigned, shift-right operator, >>>, 

which always shifts zeros into the high-order bit. 

The following code fragment demonstrates the >>>. Here, a is set to –1, which sets all 

32 bits to 1 in binary. This value is then shifted right 24 bits, filling the top 24 bits with zeros, 

ignoring normal sign extension. This sets a to 255. 

int a = -1; 

a = a >>> 24; 

 

Here is the same operation in binary form to further illustrate what is happening: 

 

11111111 11111111 11111111 11111111   –1 in binary as an int 

>>>24 

00000000 00000000 00000000 11111111   255 in binary as an int 

 

The >>> operator is often not as useful as you might like, since it is only meaningful 

for 32- and 64-bit values. 

Relational Operators  

Relational operator is used to compare two operands to see whether they are equal to  

each other, unequal, or one is greater or lesser than the other.  

The operands can be variable, constants, or expression and the result is a numerical  

value. There are six relational operators.  

 

Opera
tor 

Meaning  

== equality 

!= Not equal to 

< less than 

> greater than 

< = less than or equal to 

> = greater than or equal to 

 

A simple relation contains only one relational operator and takes the following form:  

 

 

 

 
ae-1 and ae-2 are arithmetic expressions, which may be simple constants, variables,  
or combination of these. The value of relational operator is either 1 or O. If the relation is  
- true, result is 1 otherwise it is O. 

Example:  

 

 

 

Expressions  Result  

4.5 <= 10  1    (True) 

4.5 <-10  0    (False)  

-35 >= 0  0    (False)  

10 <7+5  0    (True)  

ae-1 relational operator ae-2 

 



Boolean Logical Operators 
The Boolean logical operators shown here operate only on boolean operands. All of the 

binary logical operators combine two boolean values to form a resultant boolean value. 

 

The logical Boolean operators, &, |, and ^, operate on boolean values in the same way 

that they operate on the bits of an integer. The logical ! operator inverts the Boolean state: 

!true == false and !false == true. The following table shows the effect of each logical operation: 

 

Example: 

 // Demonstrate the boolean logical operators. 

class BoolLogic { 

public static void main(String args[]) { 

boolean a = true; 

boolean b = false; 

boolean c = a | b; 

boolean d = a & b; 

boolean e = a ^ b; 

boolean f = (!a & b) | (a & !b); 

boolean g = !a; 

System.out.println(" a = " + a); 

System.out.println(" b = " + b); 

System.out.println(" a|b = " + c); 

System.out.println(" a&b = " + d); 

System.out.println(" a^b = " + e); 

System.out.println("!a&b|a&!b = " + f); 

System.out.println(" !a = " + g); 

} 



} 

After running this program, you will see that the same logical rules apply to boolean 

values as they did to bits. As you can see from the following output, the string representation 

of a Java boolean value is one of the literal values true or false: 

a         =  true 

b         =  false 

a|b     =  true 

a&b  =  false 

a^b   =  true 

a&b|a&!b =  true 

!a    =  false 

The ? Operator 
Java includes a special ternary (three-way) operator that can replace certain types of if-then-else 

statements. This operator is the ?. It can seem somewhat confusing at first, but the ? can be 

used very effectively once mastered. The ? has this general form: 

 

expression1 ? expression2 : expression3 

 

Here, expression1 can be any expression that evaluates to a boolean value. If expression1 is 

true, then expression2 is evaluated; otherwise, expression3 is evaluated. The result of the ? 

operation is that of the expression evaluated. Both expression2 and expression3 are required 

to return the same type, which can’t be void. 

Here is an example of the way that the ? is employed: 

ratio = denom == 0 ? 0 : num / denom; 

When Java evaluates this assignment expression, it first looks at the expression to the left of 

the question mark. If denom equals zero, then the expression between the question mark and 

the colon is evaluated and used as the value of the entire ? expression. If denom does not 

equal zero, then the expression after the colon is evaluated and used for the value of the 

entire ? expression. The result produced by the ? operator is then assigned to ratio. 

Here is a program that demonstrates the ? operator. It uses it to obtain the absolute 

value of a variable. 

// Demonstrate ?. 

 

class Ternary { 

public static void main(String args[]) { 

int i, k; 

i = 10; 

k = i < 0 ? -i : i; // get absolute value of i 

System.out.print("Absolute value of "); 

System.out.println(i + " is " + k); 

i = -10; 

k = i < 0 ? -i : i; // get absolute value of i 

System.out.print("Absolute value of "); 

System.out.println(i + " is " + k); 

} 

} 

 

The output generated by the program is shown here: 

Absolute value of 10 is 10 

Absolute value of -10 is 10 



Operator Precedence 

shows the order of precedence for Java operators, from highest to lowest. Notice 

that the first row shows items that you may not normally think of as operators: parentheses, 

square brackets, and the dot operator. Technically, these are called separators, but they act 

like operators in an expression. Parentheses are used to alter the precedence of an operation. 

 

 

 

 



Control Statements 

A programming language uses control statements to cause the flow of execution to advance and 

branch based on changes to the state of a program. Java’s program control statements can be put 

into the following categories: selection, iteration, and jump. Selection statements allow your 

program to choose different paths of execution based upon the outcome of an expression or the state 

of a variable. Iteration statements enable program execution to repeat one or more statements (that 

is, iteration statements form loops). Jump statements allow your program to execute in a nonlinear 

fashion. 
 

Conditional Statement  

C has two major decision-making statements.  

•If_else statement  

•Switch statement 

 
If - else Statement  
 
The  if - else statement is a powerful decision-making tool. It allows the computer to evaluate  
the expression. Depending on whether the value of expression is "True" or "False" certain  
group of statements are executed.  

The syntax of  if else statement is:  

if (condition is true) 
 
      statement 1;  
 
              else  
 
      statement 2; .  
 
The condition following the keyword is always enclosed in parenthesis. If the condition  
is true, statement in then part is executed, that is, statement 1 otherwise statement 2 in else  
part is executed. 
 

Example: 

 import java.io.*; 
class test { 
 public static void main(String arg[]) throws IOException 
         { 
       DataInputStream dis=new DataInputStream(System.in); 
        int N; 
       System.out.print(“Enter the Number :”); 
      N=Integer.parseInt(dis.readLine()); 
      if(N%2 == 0) 
  System.out.print (“ Given Number”+N+” is EVEN “); 
     else 
 System.out.print (“ Given Number”+N+” is ODD “); 
     } 
} 
 
Output : 
  Enter the Number: 5 
  Given Number 5 is ODD 
 

 



Nested If-Else Statement: 

It is a conditional statement which is used when we want to check more than 1 conditions at a time in a 

same program. The conditions are executed from top to bottom checking each condition whether it 

meets the conditional criteria or not. If it found the condition is true then it executes the block of 

associated statements of true part else it goes to next condition to execute.  

Syntax: 

if(condition 1)           T                F 

 

{ if(condition 2) 

 { 

  Statements 1;        

 } 

 else                                           T         F        

 { 

  Statements 2; 

 } 

} 

else 

{ 

 Statements3; 

} 

 

In above syntax, the condition is checked first. If it is true, then the program control flow goes inside 

the braces and again checks the next condition. If it is true then it executes the block of statements 

associated with it else executes else part. 

 
import java.io.*; 
class test { 
 public static void main(String arg[]) throws IOException 
         { 
            DataInputStream dis=new DataInputStream(System.in); 

            int no=Integer.parseInt(dis.readLine()); 

             if(no>0) 

 { 

  System.out.print ("\n\n Number is greater than 0 !"); 

 } 

 else 

 { 

  if(no==0) 

  { 

   System.out.print ("\n\n It is 0 !"); 

  } 

  else 

  { 

   System.out.print ("Number is less than 0 !"); 

  } 

 } 

        } 

    } 

Output : 

Enter Number : 0 

It is 0 ! 

Is 
condition1 

true 

 

Statemets 3 

 

Statemets X 

 

Statemets 2 

 

Statemets 1 

Is 
condition2 

true 

 



 

else if Ladder 

In Java programming language the else if ladder is a way of putting multiple ifs together when 

multipath decisions are involved. It is a one of the types of decision making and branching statements. 

A multipath decision is a chain of if’s in which the statement associated with each else is an if. The 

general form of else if ladder is as follows – 

if ( condition 1) 

{ 

        statement - 1; 

} 

        else if (condtion 2) 

        { 

                statement - 2; 

        } 

                else if ( condition n) 

                { 

                        statement - n; 

                } 

                       else 

                        { 

                                default statment; 

                        } 

statement-x; 

This construct is known as the else if ladder. The conditions are evaluated from the top of the ladder to 

downwards. As soon as a true condition is found, the statement associated with it is executed and the 

control is transferred to the statement-x (skipping the rest of the ladder). When all the n conditions 

become false, then the final else containing the default statement will be executed. 

Example : 

import java.io.*; 
class test { 
 public static void main(String arg[]) throws IOException 
         { 
            DataInputStream dis=new DataInputStream(System.in); 

            int no=Integer.parseInt(dis.readLine()); 

             if(no>0) 

 { 

  System.out.print ("\n\n Number is greater than 0 !"); 

 } 

 else if(no==0) 

  { 

  System.out.print ("\n\n It is 0 !"); 

 } 

 else 

   System.out.print ("Number is less than 0 !"); 

          } 

    } 

Output : 

Enter Number : 5 
Number is greater than 0 !"); 



Switch case Statement : 

This is a multiple or multiway branching decision making statement. 

 

When we use nested if-else statement to check more than 1 conditions then the complexity of a 

program increases in case of a lot of conditions. Thus, the program is difficult to read and maintain. So 

to overcome this problem, C provides 'switch case'. 

 

Switch case checks the value of an expression against a case values, if condition matches the case 

values then the control is transferred to that point. 

Syntax: 

switch(expression) 

{ 

 case expr1: 

  statements; 

  break; 

 case expr2: 

  statements; 

  break; 

 

----------------------------- 

----------------------------- 

----------------------------- 

 case exprn: 

  statements; 

  break;       

 default: 

  statements; 

} 

 

In above syntax, switch, case, break are keywords. 

expr1, expr2 are known as 'case labels.' 

Statements inside case expression need not to be closed in braces. 

break statement causes an exit from switch statement. 

default case is optional case. When neither any match found, it executes. 

 

import java.io.*; 
class test { 
 public static void main(String arg[]) throws IOException 
         { 
            DataInputStream dis=new DataInputStream(System.in); 

 System.out.print("\n Enter any number from 1 to 3 :"); 

            int no=Integer.parseInt(dis.readLine()); 

 switch(no) 

 { 

  case 1: 

   System.out.print ("\n\n It is 1 !"); 

   break; 

  case 2: 

   System.out.print ("\n\n It is 2 !"); 

   break; 

  case 3: 

   System.out.print ("\n\n It is 3 !"); 

   break; 

  default: 



   System.out.print ("\n\n Invalid number !"); 

 } 

        } 

   } 

Output  : 

Enter any number from 1 to 3 : 3 

 

It is 3 ! 
 

* Rules for declaring switch case : 

• The case label should be integer or character constant. 

• Each compound statement of a switch case should contain break statement to exit from case. 

• Case labels must end with (:) colon. 

* Advantages of switch case : 

• Easy to use. 

• Easy to find out errors. 

• Debugging is made easy in switch case. 

• Complexity of a program is minimized. 

Looping Statements / Iterative Statements : 

A ‘ loop’ is a part of code of a program which is executed repeatedly. 

A loop is used using condition. The repetition is done until condition becomes condition true. 

A loop declaration and execution can be done in following ways. 

o Initialize loop with declaring a variable. 

o Check condition to start a loop 

o Executing statements inside loop. 

o Increment or decrement of value of a variable. 

* Types of looping statements: 

Basically, the types of looping statements depends on the condition checking mode. Condition checking 

can be made in two ways as : Before loop and after loop. So, there are 2(two) types of looping 

statements. 

• Entry controlled loop 

• Exit controlled loop 

1. Entry controlled loop: 

In such type of loop, the test condition is checked first before the loop is executed. 

Some common examples of this looping statements are : 

o while loop 

o for loop 

2. Exit controlled loop : 

In such type of loop, the loop is executed first. Then condition is checked after block of statements are 

executed. The loop executed atleat one time compulsarily. 

Some common example of this looping statement is : 

o do-while loop 

http://www.technoexam.com/c-language-lecture-study-notes-tutorials-material/do-while-loop.asp


For  loop : 

This is an entry controlled looping statement. 

In this loop structure, more than one variable can be initialized. One of the most important feature of 

this loop is that the three actions can be taken at a time like variable initialization, condition checking 

and increment/decrement. The for loop can be more concise and flexible than that of while and do-

while loops. 
Syntax: 

 

for(counter initialization ; test-condition ; modify counter) 

{ 

 statements; 

} 

 

In above syntax, the given three expressions are separated by ';' (Semicolon) 

 

 

 

 

 

                             false 

                                                             

 

 

 

  true 

 

 

 

 

 

 

 

 

Features : 

o More concise 

o Easy to use 

o Highly flexible 

o More than one variable can be initialized. 

o More than one increments can be applied. 

o More than two conditions can be used. 

Example : 
import java.io.*; 
class test { 
 public static void main(String arg[]) throws IOException 
               { 
           for(int i=0; i<5; i++) 

  { 

     System.out.println("MCMT !\t");  // 5 times 

  } 

  } 

Test 

condition 

Execute body of loop 

Counter initialization 

Modify Counter 

Terminate Loop 



      } 

Output : 

MCMT   MCMT MCMT  MCMT   MCMT 

More About for Loop  

The for loop in C has several capabilities that are not found in other loop constructs. More  
than one variable can be initialized at a time in the for statement.  
 
The Statement                            p = 1;  

for (n = 0; n < 17; + + n)  

 can be rewritten as  for (p = 1, n = 0; n < 17; ++ n)  
 
The increment section may also have more than one part as given in the following  
 
example:  

for (n = 1, m = 50; n < = m; n = n+1, m = m-j)  
{ 
  p = m/n;  

System.out.println (" “+ n+” “+ m+” “+ p);  

} 

 

The For-Each Version of the for Loop 
 

Beginning with JDK 5, a second form of for was defined that implements a “for-each” style loop. 

A foreach style loop is designed to cycle through a collection of objects, such as an array, in strictly 

sequential fashion, from start to finish. Unlike some languages, such as C#, that implement 

a for-each loop by using the keyword foreach, Java adds the for-each capability by enhancing 

the for statement. The advantage of this approach is that no new keyword is required, and no 

preexisting code is broken. The for-each style of for is also referred to as the enhanced for loop. 

The general form of the for-each version of the for is shown here: 

for(type itr-var : collection) statement-block 

 

Here, type specifies the type and itr-var specifies the name of an iteration variable that will 

receive the elements from a collection, one at a time, from beginning to end. The collection 

being cycled through is specified by collection. 

The following fragment uses a traditional for loop to compute 

the sum of the values in an array: 

 

int nums[] = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 }; 

int sum = 0; 

for(int i=0; i < 10; i++) sum += nums[i]; 

 

To compute the sum, each element in nums is read, in order, from start to finish. 

Thus, the entire array is read in strictly sequential order. This is accomplished by manually 

indexing the nums array by i, the loop control variable. 

The for-each style for automates the preceding loop. Specifically, it eliminates the need 

to establish a loop counter, specify a starting and ending value, and manually index the 

array. Instead, it automatically cycles through the entire array, obtaining one element at 

a time, in sequence, from beginning to end. For example, here is the preceding fragment 

rewritten using a for-each version of the for: 



int nums[] = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 }; 

int sum = 0; 

for(int x: nums) sum += x; 

 

With each pass through the loop, x is automatically given a value equal to the next element 

in nums. Thus, on the first iteration, x contains 1; on the second iteration, x contains 2; and so on. 

Not only is the syntax streamlined, but it also prevents boundary errors. 

Here is an entire program that demonstrates the for-each version of the for just described: 

 

// Use a for-each style for loop. 

class ForEach { 

public static void main(String args[]) { 

int nums[] = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 }; 

int sum = 0; 

// use for-each style for to display and sum the values 

for(int x : nums) { 

System.out.println("Value is: " + x); 

sum += x; 

} 

System.out.println("Summation: " + sum); 

} 

} 

The output from the program is shown here. 

Value is: 1 

Value is: 2 

Value is: 3 

Value is: 4 

Value is: 5 

Value is: 6 

Value is: 7 

Value is: 8 

Value is: 9 

Value is: 10 

Summation: 55 

 

While loop : 

This is an entry controlled looping statement. It is used to repeat a block of statements until condition 

becomes true. 

Syntax: 

while(condition) 

{ 

 statements; 

 increment/decrement; 

} 

 

In above syntax, the condition is checked first. If it is true, then the program control flow goes inside 

the loop and executes the block of statements associated with it. At the end of loop increment or 

decrement is 

done to change in variable value. This process continues until test condition satisfies. 



 

 

 

                                                                                                                                                     false 

 

             True 

 

 

 

Example : 

import java.io.*; 
class test { 
 public static void main(String arg[]) throws IOException 
               { 
                   int i=0; 
           while( i<5) 

  { 

     System.out.println("MCMT !\t");  // 5 times 

     i++; 

  } 

  } 

      } 

Output : 

MCMT   MCMT MCMT  MCMT   MCMT 

Do-While loop : 

This is an exit controlled looping statement. 

Sometimes, there is need to execute a block of statements first then to check condition. At that time 

such type of a loop is used. In this, block of statements are executed first and then condition is checked. 

Syntax: 

 

do 

{ 

 statements; 

 (increment/decrement); 

}while(condition); 

In above syntax, the first the block of statements are executed. At the end of loop, while statement is 

executed. If the resultant condition is true then program control goes to evaluate the body of a loop 

Test 

Condition 

Execute Body of Loop 

Out of Loop 



once again. This process continues till condition becomes true. When it becomes false, then the loop 

terminates. 

Note: The while statement should be terminated with ; (semicolon). 

 

 

 

       

      false 

 

    

         true 

 

Example : 

import java.io.*; 
class test { 
 public static void main(String arg[]) throws IOException 
               { 
                   int i=0; 
                do 

  { 

     System.out.println("MCMT !\t");  // 5 times 

     i++; 

  } while( i<5); 

  } 

      } 

Output : 

MCMT   MCMT MCMT  MCMT   MCMT 

Infinite loop : 

A looping process, in general, includes the following four steps:  
 
• Setting of a counter.  

•  Execution of the statements in the loop.  

• Testing of a condition for loop execution.  

•  Incrementing the counter.  

 

The test condition eventually transfers the control out of the loop. In case, due1 to  

some reasons, if-it does not do so, the control sets up an infinite loop and the loop body is  

executed over and over again. Such infinite loops should be avoided. Ctrl+C or 

Ctrl+Break are used to terminate the program caught in an infinite loop. Two examples of  

infinite loop are given below: 

 

Test 

Condition 

Execute Body of Loop 

Out of Loop 



 Example : 

           import java.io.*; 
class test { 
 public static void main(String arg[]) throws IOException 
               { 
                   int i=0; 
           while( i<10) 

  { 

     System.out.println("MCMT !\t");  // 5 times 

  } 

  } 

      } 

 

This program will never terminate as variable i will always be less than 10. To get the  

loop terminated, an increment operation (i + +) will be required in the loop. 

Nested Loops : 
Loops within loops are called nested loops. An overview of nested while, for and do .. while  

loops is given below:  
 

Nested while : 

It is required when multiple conditions are to be tested. The syntax of nested while is:  

while (condition 1)  

 { ----------  

while (condition 2)  

{ ----------  

while (condition n)  

{ ----------  

   } 

         } 

} 

Example : 

import java.io.*; 
class test { 
 public static void main(String arg[]) throws IOException 
               { 
                   int i=1,j; 
           while( i<=5) 

  {    j=1; 
   while( j<=5) 
   { 

                System.out.print(“   “+j);  

           J++; 

        } 

     i++; 

    System.out.println(); 

  } 

  } 

      } 



   Ouput : 

    1  2  3  4  5 

  1  2  3  4  5 

1  2  3  4  5 

  1  2  3  4  5 

1  2  3  4  5 

 

Nested for : 

 
It is used when multiple set of iterations are required. The syntax of nested for is:  

 

for (   ;      ;    )  

 { ----------  

      ---------------- 

      --------------- 
 

for  (      ;      ;    )  

{ ----------  

---------- 
for  (      ;      ;    )  

{  ----------  

        ---------------- 

        --------------- 

} 

} 

} 
 

Example : 

import java.io.*; 
class test { 
 public static void main(String arg[]) throws IOException 
               { 
                   for(int i=1; i<=5;i++) 

  {     
   for(int j=1; j<=5 ; j++) 
   { 

                System.out.print(“   “+j);  

            

        } 

    System.out.println(); 

  } 

  } 

      } 

Output :         1  2  3  4  5 

              1   2  3  4  5 

1   2  3  4  5 

1   2  3  4  5 

1   2  3  4  5 



Jump Statements 
Java supports three jump statements: break, continue, and return. These statements transfer control to 

another part of your program. Each is examined here. 

The break Statement  

The break statement is used to terminate loops or to exit from a switch. When break is  
encountered inside any C loop, control automatically passes to the first statement after the  
loop. It can be used within a while, a do-while, a for loop or a switch statement. The break  
statement is written simply as break; without any embedded expression of statements.  

Sometimes, it is necessary to exit immediately from a loop as soon as the condition is satisfied.  

The statements after break statement are skipped. 

 

Syntax : 

 

 break; 

Figure : 
 

         
 

Example : 

import java.io.*; 
class test { 
 public static void main(String arg[]) throws IOException 
               { 
           for(int i=1; i<=20; i++) 

  { 

   if(i>6) 

     break;      

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

  } 

  System.out.println(“Out of loop”); 

  } 

      } 

Output : 

12345 

Out of loop 
 

Using break as a Form of Goto 

In addition to its uses with the switch statement and loops, the break statement can also be 

employed by itself to provide a “civilized” form of the goto statement. Java does not have a goto 

statement because it provides a way to branch in an arbitrary and unstructured manner. 
The general form of the labeled break statement is shown here: 

 

break label; 

 

Most often, label is the name of a label that identifies a block of code. This can be a stand-alone 

block of code but it can also be a block that is the target of another statement. When this form of 

break executes, control is transferred out of the named block. The labeled block must enclose 

the break statement, but it does not need to be the immediately enclosing block. 
 



// Using break as a civilized form of goto. 

class Break { 

public static void main(String args[]) { 

boolean t = true; 

first: { 

second: { 

third: { 

System.out.println("Before the break."); 

if(t) break second; // break out of second block 

System.out.println("This won't execute"); 

} 

System.out.println("This won't execute"); 

} 

System.out.println("This is after second block."); 

} 

} 

} 

 

Running this program generates the following output: 

Before the break. 

This is after second block. 

Continue Statement : 

Sometimes, it is required to skip a part of a body of loop under specific conditions. So, C supports 

'continue' statement to overcome this anomaly. 

The working structure of 'continue' is similar as that of that break statement but difference is that it 

cannot terminate the loop. It causes the loop to be continued with next iteration after skipping 

statements in between. Continue statement simply skipps statements and continues next iteration. 

  Syntax : 

   continue; 

Figure : 

  
Example: 

import java.io.*; 
class test { 
 public static void main(String arg[]) throws IOException 
               { 
           for(int i=1; i<=20; i++) 

  { 

   if(i>6 && i<=8) 

     continue;      

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

  } 

  System.out.println(“\nOut of loop”); 
  } 

      } 

Output : 

     1 2 3 4 5 9 10 

                          Out of loop 



return Statement 
 

The last control statement is return. The return statement is used to explicitly return from 

a method. That is, it causes program control to transfer back to the caller of the method. 

As such, it is categorized as a jump statement. 

At any time in a method the return statement can be used to cause execution to branch 

back to the caller of the method. Thus, the return statement immediately terminates the 

method in which it is executed. 

class Return { 

public static void main(String args[]) { 

boolean t = true; 

System.out.println("Before the return."); 

if(t) return; // return to caller 

System.out.println("This won't execute."); 

} 

} 

The output from this program is shown here: 

Before the return. 

 

As you can see, the final println( ) statement is not executed. As soon as return is executed, 

control passes back to the caller. 

The System.exit( ) Function  

The exit() function is used to terminate the execution of program. It is a standard library  

function and uses Class file System.  

The general form of exit( ) function is  

 

            System.exit (int status);  
 

The difference between break and exit( ) is that former terminates the execution of  

loop in with it is written while exit( ) terminates the execution of program itself.  
 
The status (in the general form of exit) is a value returned to the operation system  
after the termination. of the program.  
 
The value zero “0” indicates that the termination is normal while value one “1” (Non-Zero) indicates  

different types of errors.  

 

Example : 

import java.io.*; 
class test { 
 public static void main(String arg[]) throws IOException 
               { 
           for(int i=1; i<=20; i++) 

  { 

   if(i>6) 

     System.exit(0);      

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

  } 

  System.out.println(“Out of loop”); 

  } 

      } 

   Output : 

    12345 



Introducing Classes 
 

 
The General Form of a Class 
 

When you define a class, you declare its exact form and nature. You do this by specifying the 

data that it contains and the code that operates on that data. While very simple classes may 

contain only code or only data, most real-world classes contain both. As you will see, a class’ 

code defines the interface to its data. 

Aclass is declared by use of the class keyword. The classes that have been used up to this 

point are actually very limited examples of its complete form. Classes can (and usually do) 

get much more complex. A simplified general form of a class definition is shown here: 

 

class classname { 

type instance-variable1; 

type instance-variable2; 

// ... 

type instance-variableN; 

type methodname1(parameter-list) { 

// body of method 

} 

type methodname2(parameter-list) { 

// body of method 

} 

// ... 

type methodnameN(parameter-list) { 

// body of method 

} 

} 

 

The data, or variables, defined within a class are called instance variables. The code is 

contained within methods. Collectively, the methods and variables defined within a class are 

called members of the class. 

Notice that the general form of a class does not specify a main( ) method. Java classes do not need 

to have a main( ) method. You only specify one if that class is the starting point for your program. 

Further, applets don’t require a main( ) method at all. 

 

A Simple Class 
 

Let’s begin our study of the class with a simple example. Here is a class called Box that defines 

three instance variables: width, height, and depth. Currently, Box does not contain any 

methods (but some will be added soon). 

 

class Box  

{ 

  double width; 

  double height; 

  double depth; 

} 

 

As stated, a class defines a new type of data. In this case, the new data type is called Box. 

You will use this name to declare objects of type Box. It is important to remember that a class declaration 

only creates a template; it does not create an actual object. 



To actually create a Box object, you will use a statement like the following: 

 

Box mybox = new Box(); // create a Box object called mybox 

 

After this statement executes, mybox will be an instance of Box. Thus, it will have “physical” 

reality. 
 

As mentioned earlier, each time you create an instance of a class, you are creating an object 

that contains its own copy of each instance variable defined by the class. Thus, every Box 

object will contain its own copies of the instance variables width, height, and depth. To 

access these variables, you will use the dot (.) operator. The dot operator links the name of the 

object with the name of an instance variable. For example, 

  

mybox.width = 100; 

 

This statement tells the compiler to assign the copy of width that is contained within the 

mybox object the value of 100. In general, you use the dot operator to access both the instance 

variables and the methods within an object. 

Here is a complete program that uses the Box class: 

 

/* A program that uses the Box class. 

Call this file BoxDemo.java 

*/ 

class Box { 

double width; 

double height; 

double depth; 

} 

// This class declares an object of type Box. 

class BoxDemo  

{ 

public static void main(String args[])  

{ 

   Box mybox = new Box(); 

   double vol; 

   // assign values to mybox's instance variables 

mybox.width = 10; 

mybox.height = 20; 

mybox.depth = 15; 

            // compute volume of box 

   vol = mybox.width * mybox.height * mybox.depth; 

   System.out.println("Volume is " + vol); 

           } 

} 
 

You should call the file that contains this program BoxDemo.java, because the main( ) method 

is in the class called BoxDemo, not the class called Box. When you compile this program, you 

will find that two .class files have been created, one for Box and one for BoxDemo. The Java 

compiler automatically puts each class into its own .class file. It is not necessary for both the 

Box and the BoxDemo class to actually be in the same source file. You could put each class 

in its own file, called Box.java and BoxDemo.java, respectively. 

To run this program, you must execute BoxDemo.class. When you do, you will see the 

following output: 

 Volume is 3000.0 



 

Declaring Objects 

To obtaining objects of a class is a two-step process. 

First, you must declare a variable of the class type. This variable does not define an object. 

Instead, it is simply a variable that can refer to an object. Second, you must acquire an actual, 

physical copy of the object and assign it to that variable. You can do this using the new operator. 

 

The new operator dynamically allocates (that is, allocates at run time) memory for an object 

and returns a reference to it. This reference is, more or less, the address in memory of the object 

allocated by new. This reference is then stored in the variable. Thus, in Java, all class objects 

must be dynamically allocated. 

Example: 

Box mybox = new Box(); 

This statement combines the two steps just described. It can be rewritten like this to show 

each step more clearly: 

Box mybox; // declare reference to object 

mybox = new Box(); // allocate a Box object 

The first line declares mybox as a reference to an object of type Box. After this line executes, 

mybox contains the value null, which indicates that it does not yet point to an actual object. 

Any attempt to use mybox at this point will result in a compile-time error. The next line 

allocates an actual object and assigns a reference to it to mybox. After the second line executes, 

you can use mybox as if it were a Box object. 

 

The new operator 
 

The new operator dynamically allocates memory for an object. It has this 

general form: 

class-var = new classname( ); 

 

 
 

Here, class-var is a variable of the class type being created. The classname is the name of the 

class that is being instantiated. The class name followed by parentheses specifies the constructor 

for the class. Aconstructor defines what occurs when an object of a class is created. Constructors 

are an important part of all classes and have many significant attributes. Most real-world 

classes explicitly define their own constructors within their class definition. However, if no 

explicit constructor is specified, then Java will automatically supply a default constructor. 



 

Assigning Object Reference Variables 
 

Object reference variables act differently than you might expect when an assignment takes 

place. For example, what do you think the following fragment does? 

Box b1 = new Box(); 

Box b2 = b1; 

You might think that b2 is being assigned a reference to a copy of the object referred to by b1. 
 

The assignment of b1 to b2 did not allocate any memory or copy any part of the original object. It simply 

makes b2 refer to the same object as does b1. Thus, any changes made to the object through b2 will 

affect the object to which b1 is referring, since they are the same object. 

 

 
 

Although b1 and b2 both refer to the same object, they are not linked in any other way. 

For example, a subsequent assignment to b1 will simply unhook b1 from the original object 

without affecting the object or affecting b2. For example: 

Box b1 = new Box(); 

Box b2 = b1; 

// ... 

b1 = null; 

Here, b1 has been set to null, but b2 still points to the original object. 

Introducing Methods 

classes usually consist of two things: instance variables and methods. so that you can begin to add 

methods to 

your classes. 

This is the general form of a method: 

 

type name(parameter-list) { 

// body of method 

} 

 

Here, type specifies the type of data returned by the method. This can be any valid type, 

including class types that you create. If the method does not return a value, its return type 

must be void. The name of the method is specified by name. This can be any legal identifier 

other than those already used by other items within the current scope. The parameter-list is a 

sequence of type and identifier pairs separated by commas. Parameters are essentially variables 

that receive the value of the arguments passed to the method when it is called. If the method 

has no parameters, then the parameter list will be empty. 

Methods that have a return type other than void return a value to the calling routine using 

the following form of the return statement: 

return value; 

Here, value is the value returned. 



 

Example: 
 

// This program includes a method inside the box class. 

class Box { 

double width; 

double height; 

double depth; 

// display volume of a box 

void volume() { 

System.out.print("Volume is "); 

System.out.println(width * height * depth); 

} 

} 

class BoxDemo3 { 

public static void main(String args[]) { 

Box mybox1 = new Box(); 

Box mybox2 = new Box(); 

// assign values to mybox1's instance variables 

mybox1.width = 10; 

mybox1.height = 20; 

mybox1.depth = 15; 

/* assign different values to mybox2's 

instance variables */ 

mybox2.width = 3; 

mybox2.height = 6; 

mybox2.depth = 9; 

// display volume of first box 

mybox1.volume(); 

// display volume of second box 

mybox2.volume(); 

} 

} 

This program generates the following output, which is the same as the previous version. 

Volume is 3000.0 

Volume is 162.0 

Look closely at the following two lines of code: 

mybox1.volume(); 

mybox2.volume(); 

The first line here invokes the volume( ) method on mybox1. That is, it calls volume( ) 

relative to the mybox1 object, using the object’s name followed by the dot operator. Thus, 

the call to mybox1.volume( ) displays the volume of the box defined by mybox1, and the 

call to mybox2.volume( ) displays the volume of the box defined by mybox2. Each time 

volume( ) is invoked, it displays the volume for the specified box. 

 
Returning a Value 
While the implementation of volume( ) does move the computation of a box’s volume inside 

the Box class where it belongs, it is not the best way to do it. For example, what if another 

part of your program wanted to know the volume of a box, but not display its value? Abetter 

way to implement volume( ) is to have it compute the volume of the box and return the result 

to the caller. See the following example, 



 

// Now, volume() returns the volume of a box. 

class Box { 

double width; 

double height; 

double depth; 

// compute and return volume 

double volume() { 

return width * height * depth; 

} 

} 

class BoxDemo4 { 

public static void main(String args[]) { 

Box mybox1 = new Box(); 

Box mybox2 = new Box(); 

double vol; 

// assign values to mybox1's instance variables 

mybox1.width = 10; 

mybox1.height = 20; 

mybox1.depth = 15; 

/* assign different values to mybox2's 

instance variables */ 

mybox2.width = 3; 

mybox2.height = 6; 

mybox2.depth = 9; 

// get volume of first box 

vol = mybox1.volume(); 

System.out.println("Volume is " + vol); 

// get volume of second box 

vol = mybox2.volume(); 

System.out.println("Volume is " + vol); 

} 

} 

As you can see, when volume( ) is called, it is put on the right side of an assignment 

statement. On the left is a variable, in this case vol, that will receive the value returned by 

volume( ). Thus, after 

vol = mybox1.volume(); 

executes, the value of mybox1.volume( ) is 3,000 and this value then is stored in vol. 

There are two important things to understand about returning values: 

• The type of data returned by a method must be compatible with the return type 

specified by the method. For example, if the return type of some method is boolean, 

could not return an integer. 

• The variable receiving the value returned by a method (such as vol, in this case) must 

also be compatible with the return type specified for the method. 

The call to volume( ) could have been used in the println( ) statement directly, as shown here: 

System.out.println("Volume is " + mybox1.volume()); 

In this case, when println( ) is executed, mybox1.volume( ) will be called automatically and 

its value will be passed to println( ). 

 
Adding a Method That Takes Parameters 
While some methods don’t need parameters, most do. Parameters allow a method to be 

generalized. That is, a parameterized method can operate on a variety of data and/or be used 

in a number of slightly different situations. 



 

Example. Here is a method that returns the square of the number 10: 

 

int square() 

{  

return 10 * 10; 

} 

While this method does, indeed, return the value of 10 squared, its use is very limited. 

However, if you modify the method so that it takes a parameter, as shown next, then you 

can make square( ) much more useful. 

int square(int i) 

{ 

return i * i; 

} 

Now, square( ) will return the square of whatever value it is called with. That is, square( ) is 

now a general-purpose method that can compute the square of any integer value, rather than 

just 10. 

Here is an example: 

int x, y; 

x = square(5); // x equals 25 

x = square(9); // x equals 81 

y = 2; 

x = square(y); // x equals 4 

In the first call to square( ), the value 5 will be passed into parameter i.  

In the second call, I will receive the value 9. The third invocation passes the value of y, which is 2 in this 

example. 

As these examples show, square( ) is able to return the square of whatever data it is passed. 

It is important to keep the two terms parameter and argument straight. A parameter is a 

variable defined by a method that receives a value when the method is called. For example, 

in square( ), i is a parameter. An argument is a value that is passed to a method when it is 

invoked. For example, square(100) passes 100 as an argument. Inside square( ), the parameter i 

receives that value. 

 
Constructors 

 
Java allows objects to initialize themselves when they are created. This automatic initialization is 

performed through the use of a constructor. A constructor initializes an object immediately upon 

creation. It has the same name as the 

class in which it resides and is syntactically similar to a method. Once defined, the constructor is 

automatically called immediately after the object is created, before the new operator completes. 

Constructors look a little strange because they have no return type, not even void. This is because the 

implicit return type of a class’ constructor is the class type itself. It is the constructor’s job to initialize the 

internal state of an object so that the code creating an instance will have 

a fully initialized, usable object immediately. 
 

Example : 

 

/* Here, Box uses a constructor to initialize the 

dimensions of a box. 

*/ 

 



 

class Box { 

double width; 

double height; 

double depth; 

// This is the constructor for Box. 

Box() { 

System.out.println("Constructing Box"); 

width = 10; 

height = 10; 

depth = 10; 

} 

// compute and return volume 

double volume() { 

return width * height * depth; 

} 

} 

class BoxDemo6 { 

public static void main(String args[]) { 

// declare, allocate, and initialize Box objects 

Box mybox1 = new Box(); 

Box mybox2 = new Box(); 

double vol; 

// get volume of first box 

vol = mybox1.volume(); 

System.out.println("Volume is " + vol); 

// get volume of second box 

vol = mybox2.volume(); 

System.out.println("Volume is " + vol); 

} 

} 

When this program is run, it generates the following results: 

Constructing Box 

Constructing Box 

Volume is 1000.0 

Volume is 1000.0 

 

As you know, when you allocate an object, you use the following general form: 

class-var = new classname( ); 

Now you can understand why the parentheses are needed after the class name. What is actually 

happening is that the constructor for the class is being called. Thus, in the line 

Box mybox1 = new Box(); 

new Box( ) is calling the Box( ) constructor. When you do not explicitly define a constructor 

for a class, then Java creates a default constructor for the class. 

 



Parameterized Constructors 
A parameterized constructor in java is just a constructor which take some kind of parameter (variable) 

when is invoked.  

• Parameterized constructors are required to pass parameters on creation of objects. 

• If we define only parameterized constructors, then we cannot create an object with default 

constructor. This is because compiler will not create default constructor. You need to create 

default constructor explicitly. 

public class Myclass 

{     
    private String name; 

      
    public Myclass(String str) 
    { 
        this.name = str; 
        System.out.println("I am inside parameterized constructor."); 
        System.out.println("The parameter value is: "+str); 
    } 

      
    public static void main(String a[]) 
    { 
        Myclass mpc = new Myclass("SABAB ALI KHAN"); 
    } 
} 

Output 

I am inside parameterized constructor. 

The parameter value is: SABAB ALI KHAN 
 

Private Constructor 

• We can make constructor as private. So that We can not create an object outside of the class. 

• This property is useful to create singleton class in java. 

• Singleton pattern helps us to keep only one instance of a class at any time. 

• The purpose of singleton is to control object creation by keeping private constructor. 

Example: 

class xyz { 

             private static xyz myObj; 

     int num; 

             private xyz() //private Constructor 

             { 

              System.out.println("This is private Constructor here....");      

              } 

            public static xyz getInstance() 

             { 

             myObj = new xyz(); 

           return myObj; 

            } 

      



 

          public void getSomeThing() 

     { 

       

         System.out.println("I am here....num="+num); 

       } 

      

 } 

 

class abc 

 {     

   public static void main(String a[]) 

       { 

        xyz st = xyz.getInstance(); 

        st.num=1000; 

        xyz st2 = xyz.getInstance(); 

       st2.num=2000; 

        st.getSomeThing(); 

        st2.getSomeThing(); 

         //xyz aaa=new xyz();    // Error Can’t  create object out of class due to private access modifier of constructor 

       //aaa.getSomeThing();  // Error Can’t Access private member 

       } 

} 

Singleton class Example: 
  class abc { 

      

    private static abc myObj; 

    int num; 

    private abc() 

    { 

       System.out.println("This is private Constructor here....");      

    } 

     

    public static abc getInstance() 

     { 

        if(myObj == null) 

        { 

            myObj = new abc(); 

        } 

        return myObj; 

     } 

      

    public void getSomeThing() 

      { 

       

        System.out.println("I am here....num="+num); 

      } 

      

public static void main(String a[]) 

 { 

  abc st = abc.getInstance(); 

  st.num=1000; 

  abc st2 = abc.getInstance();  //No other object created. It’s uses previous object 

  st.getSomeThing(); 

  st2.getSomeThing(); 

 } 

}   

 

Output: 
I am here....num=1000 
I am here....num=1000 



 
The this Keyword 
 

Sometimes a method will need to refer to the object that invoked it. To allow this, Java defines 

the this keyword. this can be used inside any method to refer to the current object. That is, 

this is always a reference to the object on which the method was invoked. You can use this 

anywhere a reference to an object of the current class’ type is permitted. 

Using this with a Field 

The most common reason for using the this keyword is because a field is shadowed by a method or 

constructor parameter. 

For example, the Point class was written like this: 

public class Point { 

    public int x = 0; 

    public int y = 0; 

         

    //constructor 

    public Point(int a, int b) { 

        x = a; 

        y = b; 

    } 

} 

but it could have been written like this: 

public class Point { 

    public int x = 0; 

    public int y = 0; 

         

    //constructor 

    public Point(int x, int y) { 

        this.x = x; 

        this.y = y; 

    } 

} 

Each argument to the constructor shadows one of the object's fields — inside the constructor x is a local 

copy of the constructor's first argument. To refer to the Point field x, the constructor must use this.x. 

Using this with a Constructor 

From within a constructor, you can also use the this keyword to call another constructor in the same 

class. Doing so is called an explicit constructor invocation. Here's another Rectangle class, with a 

different implementation from the one in the Objects section. 

public class Rectangle { 

    private int x, y; 

    private int width, height; 

         

    public Rectangle() { 

        this(0, 0, 0, 0); 

    } 

    public Rectangle(int width, int height) { 

        this(0, 0, width, height); 

    } 

    public Rectangle(int x, int y, int width, int height) { 

        this.x = x; 

        this.y = y; 

        this.width = width; 

http://docs.oracle.com/javase/tutorial/java/javaOO/objects.html


        this.height = height; 

    } 

    ... 

} 

This class contains a set of constructors. Each constructor initializes some or all of the rectangle's 

member variables. The constructors provide a default value for any member variable whose initial value 

is not provided by an argument.  

 
Garbage Collection 
Since objects are dynamically allocated by using the new operator, you might be wondering 

how such objects are destroyed and their memory released for later reallocation. 
Java takes a different approach; it handles deallocation for you automatically. 

The technique that accomplishes this is called garbage collection. It works like this: when no 

references to an object exist, that object is assumed to be no longer needed, and the memory 

occupied by the object can be reclaimed. 



The finalize( ) Method 
Sometimes an object will need to perform some action when it is destroyed. For example, if an object is 

holding some non-Java resource such as a file handle or character font, then you might want to make sure 

these resources are freed before an object is destroyed. To handle such situations, Java provides a 

mechanism called finalization. By using finalization, you can define specific actions that will occur when 

an object is just about to be reclaimed by the garbage collector. To add a finalizer to a class, you simply 

define the finalize( ) method. 

Inside the finalize() method you will specify those actions that must be performed before an object is 

destroyed. 
 

The finalize( ) method has this general form: 

 

protected void finalize( ) 

{ 

// finalization code here 

} 
 

Example: 
    class  Finalizedemo   

    {   

        public static void main(String[] args)    

        {   

             Finalizedemo ar=new Finalizedemo(); 

             ar=null;   

             System.gc();   

               

            System.out.println("End of the main");   

        }   

         

        protected void finalize()   

        {   

              System.out.println("Finalize method called");   

        }   

    }   

 

Output: 

   End of the main 
   Finalize method called 
 
Note : The finalize method called when atleast one variable created by new keyword. 



A Closer Look at 
Methods and Classes 

 
 

Overloading Methods 
 

In Java it is possible to define two or more methods within the same class that share the 

same name, as long as their parameter declarations are different. When this is the case, the 

methods are said to be overloaded, and the process is referred to as method overloading. Method 

overloading is one of the ways that Java supports polymorphism. 
 

When an overloaded method is invoked, Java uses the type and/or number of arguments as its guide to 

determine which version of the overloaded method to actually call. Thus, overloaded methods must differ 

in the type and/or number of their parameters.While overloaded methods may have different return types, 

the return type alone is insufficient to distinguish two versions of a method. 

When Java encounters a call to an overloaded method, it simply executes the version of the method 

whose parameters match the arguments used in the call. 

 

Here is a simple example that illustrates method overloading: 
// Demonstrate method overloading. 

class OverloadDemo  

 { 

   void test()  

   { 

    System.out.println("No parameters"); 

   } 

  void test(int a) // Overload test for one integer parameter. 

   { 

    System.out.println("a: " + a); 

   } 

  void test(int a, int b) // Overload test for two integer parameters. 

   {  

    System.out.println("a and b: " + a + " " + b); 

   } 

 double test(double a) // overload test for a double parameter 

 { 

   System.out.println("double a: " + a); 

   return a*a; 

 } 

} 

 

class Overload  

{ 

 public static void main(String args[])  

 { 

  OverloadDemo ob = new OverloadDemo(); 

  double result; 

  // call all versions of test()  

  ob.test(); 

  ob.test(10); 

  ob.test(10, 20); 

  result = ob.test(123.25); 

  System.out.println("Result of ob.test(123.25): " + result); 

 } 

} 



Output: 
No parameters 

a: 10 

a and b: 10 20 

double a: 123.25 

Result of ob.test(123.25): 15190.5625 

 

As you can see, test( ) is overloaded four times. The first version takes no parameters,the second takes 

one integer parameter, the third takes two integer parameters, and the fourth takes one double parameter. 

When an overloaded method is called, Java looks for a match between the arguments used to call the 

method and the method’s parameters. However, this match need not always be exact. 

 

In some cases, Java’s automatic type conversions can play a role in overload resolution. 

For example, consider the following program: 
 

// Automatic type conversions apply to overloading. 

class OverloadDemo { 

void test() { 

System.out.println("No parameters"); 

} 

// Overload test for two integer parameters. 

void test(int a, int b) { 

System.out.println("a and b: " + a + " " + b); 

} 

// overload test for a double parameter 

void test(double a) { 

System.out.println("Inside test(double) a: " + a); 

} 

} 

class Overload { 

public static void main(String args[]) { 

OverloadDemo ob = new OverloadDemo(); 

int i = 88; 

ob.test(); 

ob.test(10, 20); 

ob.test(i); // this will invoke test(double) 

ob.test(123.2); // this will invoke test(double) 

} 

} 

This program generates the following output: 
No parameters 

a and b: 10 20 

Inside test(double) a: 88 

Inside test(double) a: 123.2 
 

As you can see, this version of OverloadDemo does not define test(int). Therefore, when 

test( ) is called with an integer argument inside Overload, no matching method is found. 

However, Java can automatically convert an integer into a double, and this conversion can 

be used to resolve the call. 

 

Overloading Constructors 
 
Constructor overloading in java allows to have more than one constructor inside one Class.  
Just like in case of method overloading you have multiple methods with same name but different signature, in 

Constructor overloading you have multiple constructor with different signature with only difference that 

Constructor doesn't have return type in Java. Those constructor will be called as overloaded constructor . 

Overloading is also another form of polymorphism in Java which allows to have multiple constructor with 

different name in one Class in java. 

http://javarevisited.blogspot.com/2011/08/what-is-polymorphism-in-java-example.html


Examples of valid  constructors for class Account are: 

 

 

 

  

Account(int a); 

  
Account (int a,int b); 

  
Account (String a,int b); 

Program: 

class Demo{ 

      int  value1; 

      int  value2; 
      Demo() 

      { 
       value1 = 10; 
       value2 = 20; 
       System.out.println("Inside 1st Constructor"); 
      } 
     Demo(int a) 
     { 
      value1 = a; 
      System.out.println("Inside 2nd Constructor"); 
     } 
    Demo(int a,int b) 
     { 
      value1 = a; 
      value2 = b; 
      System.out.println("Inside 3rd Constructor"); 
     } 
   public void display() 
     { 
      System.out.println("Value1 === "+value1); 
      System.out.println("Value2 === "+value2); 
     } 
  public static void main(String args[]) 
   { 
    Demo d1 = new Demo(); 
    Demo d2 = new Demo(30); 
    Demo d3 = new Demo(30,40); 
    d1.display(); 
    d2.display(); 
    d3.display(); 
   } 
 } 
 

Output: 

Inside 1st Constructor 

Inside 2nd Constructor 

Inside 3rd Constructor 

Value1 === 10 

Value2 === 20 

Value1 === 30 

Value2 === 20 

Value1 === 30 

Value2 === 40 



Constructor chaining 

Constructor chaining occurs through the use of inheritance. A subclass constructor method's first task is 

to call its superclass' constructor method. This ensures that the creation of the subclass object starts with 

the initialization of the classes above it in the inheritance chain. 

There could be any number of classes in an inheritance chain. Every constructor method will call up the 

chain until the class at the top has been reached and initialized. Then each subsequent class below is 

initialized as the chain winds back down to the original subclass. This process is called constructor 

chaining.  

One Constructor can only be called from inside of another Constructor and if called it must be 

first statement of that Constructor. 

Here is an example of correct and incorrect constructor calling through another constructor of it’s class: 

 
public loan() 

{ 
  this("");  //correct 
} 

 
public loan() 

{ 
  System.out.println("Calling overloaded Constructor in Java"); 
  this("");  //incorrect - throw compilation error.because it must be first statement. 

} 

 
public loan(String type) 

{ 
  this.loanType= type; 
} 

Example 1: 

In the code below the Carnivore class inherits the Mammal class which inherits the Animal class: 

public class Animal { 

  

   private String name; 

  

   public Animal(String name) 

   { 

     this.name = name; 

     System.out.println("I'm executed first."); 

   } 

 } 

  

 public class Mammal extends Animal { 

  

   public Mammal(String name) 

   { 

     super(name); // first calles constructor of class Animal 

     System.out.println("I'm executed second"); 

   } 

 } 

  

 public class Carnivore extends Mammal{ 

  

   public Carnivore(String name) 

   { 

     super(name); // first calles constructor of class Mammal 

     System.out.println("I'm executed last"); 

   } 

 }  

http://java.about.com/od/objectorientedprogramming/a/inheritance.htm


When an instance of the Carnivore class is created the first action of its constructor method is to call the 

Mammal constructor method. Likewise, the first action of the Mammal constructor method is to call the 

Animal constructor method. 

 

Example 2: 
public class MyChaining { 

      
    public MyChaining(){ 
        System.out.println("In default constructor..."); 
    } 
    public MyChaining(int i){ 
        this(); 
        System.out.println("In single parameter constructor..."); 
    } 
    public MyChaining(int i,int j){ 
        this(j); 
        System.out.println("In double parameter constructor..."); 
    } 

      
    public static void main(String a[]){ 
        MyChaining ch = new MyChaining(10,20); 
    } 
} 

Output: 

In default constructor... 

In single parameter constructor... 

In double parameter constructor... 

 
Using Objects as Parameters 
Java appears to pass objects by reference instead of by value. That is, when mutable objects are passed to 

a method as parameters, any changes made to those objects by the method persist beyond the method call. 
// Objects may be passed to methods. 

class Test { 

int a, b; 

Test(int i, int j) { 

a = i; 

b = j; 

} 

// return true if o is equal to the invoking object 

boolean equals(Test o) { 

if(o.a == a && o.b == b) return true; 

else return false; 

} 

} 

class PassOb { 

public static void main(String args[]) { 

Test ob1 = new Test(100, 22); 

Test ob2 = new Test(100, 22); 

Test ob3 = new Test(-1, -1); 

System.out.println("ob1 == ob2: " + ob1.equals(ob2)); 

System.out.println("ob1 == ob3: " + ob1.equals(ob3)); 

} 

} 

This program generates the following output: 

ob1 == ob2: true 

ob1 == ob3: false 



As you can see, the equals( ) method inside Test compares two objects for equality and returns 

the result. That is, it compares the invoking object with the one that it is passed. If they contain the same 

values, then the method returns true. Otherwise, it returns false. 

One of the most common uses of object parameters involves constructors. Frequently, you will want to 

construct a new object so that it is initially the same as some existing object. To do this, you must define 

a constructor that takes an object of its class as a parameter (called Copy Constructor). 
 

For example, 
 

// Here, Box allows one object to initialize another. 

class Box { 

double width; 

double height; 

double depth; 

// Notice this constructor. It takes an object of type Box. 

Box(Box ob) { // pass object to constructor 

width = ob.width; 

height = ob.height; 

depth = ob.depth; 

} 

// constructor used when all dimensions specified 

Box(double w, double h, double d) { 

width = w; 

height = h; 

depth = d; 

} 

// constructor used when no dimensions specified 

Box() { 

width = -1; // use -1 to indicate 

height = -1; // an uninitialized 

depth = -1; // box 

} 

// constructor used when cube is created 

Box(double len) { 

width = height = depth = len; 

} 

// compute and return volume 

double volume() { 

return width * height * depth; 

} 

} 

class OverloadCons2 { 

public static void main(String args[]) { 

// create boxes using the various constructors 

Box mybox1 = new Box(10, 20, 15); 

Box mybox2 = new Box(); 

Box mycube = new Box(7); 

Box myclone = new Box(mybox1); // create copy of mybox1 

double vol; 

// get volume of first box 

vol = mybox1.volume(); 

System.out.println("Volume of mybox1 is " + vol); 

// get volume of second box 

vol = mybox2.volume(); 

System.out.println("Volume of mybox2 is " + vol); 

// get volume of cube 

vol = mycube.volume(); 

System.out.println("Volume of cube is " + vol); 



// get volume of clone 

vol = myclone.volume(); 

System.out.println("Volume of clone is " + vol); 

} 

} 

 

Output 

Volume of  mybox1 is   3000.0 

Volume of  mybox2 is   -1.0 

Volume of  cube is   343.0 

Volume of  clone is   3000.0 

 

As you will see when you begin to create your own classes, providing many forms 

of constructors is usually required to allow objects to be constructed in a convenient and 

efficient manner. 

 

Returning Objects 
Amethod can return any type of data, including class types that you create. For example, in 

the following program, the incrByTen( ) method returns an object in which the value of a is 

ten greater than it is in the invoking object. 
 

// Returning an object. 

class Test  

{ 

  int a; 

  Test(int i)  

   { 

    a = i; 

   } 

  

 Test incrByTen()  

 { 

   Test temp = new Test(a+10); 

   return temp; 

 } 
} 

class RetOb  

 { 

  public static void main(String args[])  

  { 

  Test ob1 = new Test(2); 

  Test ob2; 

  ob2 = ob1.incrByTen(); 

  System.out.println("ob1.a: " + ob1.a); 

  System.out.println("ob2.a: " + ob2.a); 

  ob2 = ob2.incrByTen(); 

  System.out.println("ob2.a after second increase: "+ ob2.a); 

  } 

} 

 

The output generated by this program is shown here: 
 

ob1.a: 2 

ob2.a: 12 

ob2.a after second increase: 22 

 

As you can see, each time incrByTen( ) is invoked, a new object is created, and a reference 

to it is returned to the calling routine. 



 



Recursion 
Java supports recursion. Recursion is the process of defining something in terms of itself. As 

it relates to Java programming, recursion is the attribute that allows a method to call itself. 

Amethod that calls itself is said to be recursive. 

Example : 
 

// A simple example of recursion. 

class Factorial { 

// this is a recursive method 

int fact(int n) { 

int result; 

if(n==1) return 1; 

result = fact(n-1) * n; 

return result; 

} 

} 

class Recursion { 

public static void main(String args[]) { 

Factorial f = new Factorial(); 

System.out.println("Factorial of 3 is " + f.fact(3)); 

System.out.println("Factorial of 4 is " + f.fact(4)); 

System.out.println("Factorial of 5 is " + f.fact(5)); 

} 

} 

The output from this program is shown here: 
Factorial of 3 is 6 

Factorial of 4 is 24 

Factorial of 5 is 120 

 

Access Control in Java 

 
How a member can be accessed is determined by the access specifier that modifies its 

declaration. Java supplies a rich set of access specifiers. Some aspects of access control are 

related mostly to inheritance or packages. Java’s access specifiers are public, private, and protected. 

Java also defines a default access level. protected applies only when inheritance is involved. 

Every class you declare has an access control, whether you explicity type one or not. When a class has 

access to another class it means he can do one of 3 things 

• Create an instance of that class 

• Extend the class (become a subclass) 

• Access certain methods and variables within that class 

Access means visibility, if you do not have access to a class you cannot use any methods or variables of 

that class. 

Methods and Variables within a class are collectively known as members.There are four types of access 

modifiers that can be used for a member declaration.  

• private 

• protected 

•  public 

•  default 



  

Member Access Modifiers  

Public Access  When the member is declared protected it means that only the following can 

access the member . 

• class that declared the member 

• any subclasses 

• any class thats in the same package can access it 

• any class 

Protected 

Access  

When the member is declared protected it means that only the following can 

access the member . 

• class that declared the member 

• any subclasses 

• any class thats in the same package can access it 

Default Access When the member has no modifier it has default access only the following can 

access the member . 

• class that declared the member 

• any subclasses 

Private Access  When the member is declared protected it means that only the following can 

access the member. Methods that are declared private are implicity final.  

• class that declared the member 

 
 

Quick lookup table to show the access to members permitted by each modifier. 

 

Modifier Class Package Subclass World 

public Y Y Y Y 

protected Y Y Y N 

no modifier (default) Y Y N N 

private Y N N N 

 
static Members 
it is possible to create a member that can be used by itself, without reference to a specific instance. To 

create such a member, precede its declaration with the keyword static. When a member is declared static, 

it can be accessed before any objects of its class are created, and without reference to any object. You can 

declare both methods and variables to be static. The most common example of a static member is 

main( ). main( ) is declared as static because it must be called before any objects exist. 

Instance variables declared as static are, essentially, global variables. When objects of its class are 

declared, no copy of a static variable is made. Instead, all instances of the class share the same static 

variable. 

Methods declared as static have several restrictions: 

 

• They can only call other static methods. 

• They must only access static data. 

• They cannot refer to this or super in any way. (The keyword super relates to 

inheritance and is described in the next chapter.) 

If you need to do computation in order to initialize your static variables, you can declare a 

static block that gets executed exactly once, when the class is first loaded. 



Example: 
// Demonstrate static variables, methods, and blocks. 

class UseStatic { 

static int a = 3; 

static int b; 

static void meth(int x)  

{ 

System.out.println("x = " + x); 

System.out.println("a = " + a); 

System.out.println("b = " + b); 

} 

static { 

System.out.println("Static block initialized."); 

b = a * 4; 

} 

public static void main(String args[]) { 

meth(42); 

} 

} 

As soon as the UseStatic class is loaded, all of the static statements are run. First, a is set to 3, 

then the static block executes, which prints a message and then initializes b to a * 4 or 12. Then 

main( ) is called, which calls meth( ), passing 42 to x. The three println( ) statements refer to the 

two static variables a and b, as well as to the local variable x. 

 

Here is the output of the program: 
 

Static block initialized. 

x = 42 

a = 3 

b = 12 

Outside of the class in which they are defined, static methods and variables can be used independently of 

any object. 

To do so, you need only specify the name of their class followed by the dot operator. 

 For example, 
 

classname.method( ) 

 

Here, classname is the name of the class in which the static method is declared. 

Here is an example. Inside main( ), the static method callme( ) and the static variable b 

are accessed through their class name StaticDemo. 
class StaticDemo  

 { 

  static int a = 42; 

  static int b = 99; 

  static void callme()  

  { 

   System.out.println("a = " + a); 

  } 

 } 

class StaticByName  

 { 

  public static void main(String args[])  

  { 

   StaticDemo.callme(); 

   System.out.println("b = " + StaticDemo.b);  

  } 

} 

Here is the output of this program: 
a = 42 

b = 99 



The final Keyword 
In java final is a key word used in several different contexts. It is used before a variable, method, and 

classes so that they cannot be changed latter. 
 

Final Variables/fields 

A final variable can only once assigned a value. This value cannot be changed latter. If final variable used 

in class then it must assigned a value in class constructor. Attempting to change the value of final 

variable/field will generate error. 

Example- 

public class FinalField { 

 

        public final int fistField; 

        public final int secondField; 

 

        FinalField(int first, int second) { 

                fistField = first; 

                secondField = second; 

        } 

 

         [...] 

} 

 

Final Method 

A final method cannot be overridden by sub class. To declare a final method put the final after the access 

pacifier and before the return type. 

Eaxample- 
public class FinalField { 

                        public final int addNumber(){ 

                        final int result;  

                        // Your code 

                        return result; 

                        } 

                } 

Final Class 

A class declared final cannot be sub classed. Other classes cannot extend final class. It provides some 

benefit to security and thread safety. 

Example- 

final class MyFinalClass { 

        public final int fistField; 

        public final int secondField; 

 

        MyFinalClass(int first, int second) { 

                fistField = first; 

                secondField = second; 

        } 

} 

Blank Final 

A blank final is a final variable introduced in java 1.1, its declaration lacks an initializer. A blank final 

can only be assigned to once and it must be definitely unassigned when assignment occurs. Java compiler 

runs a flow analysis to ensure every assignment to blank final variable. This variable must be unassigned 

before assignment otherwise the compiler will give an error message. 

Example- 

private final int j; // Declaring Blank final 

        j = 5; // Initialize blank final 

 



• A java variable can be declared using the keyword final. Then the final variable can be assigned 

only once. 

• A variable that is declared as final and not initialized is called a blank final variable. A blank final 

variable forces the constructors to initialise it. 

• Java classes declared as final cannot be extended. Restricting inheritance! 

• Methods declared as final cannot be overridden. In methods private is equal to final, but in 

variables it is not. 

• final parameters – values of the parameters cannot be changed after initialization. Do a small java 

exercise to find out the implications of final parameters in method overriding. 

• Java local classes can only reference local variables and parameters that are declared as final. 

• A visible advantage of declaring a java variable as static final is, the compiled java class results in 

faster performance. 

Nested and Inner Classes 

It is possible to define a class within another class; such classes are known as nested classes. The scope 

of a nested class is bounded by the scope of its enclosing class. Thus, if class B is defined within class A, 

then B does not exist independently of A. A nested class has access to the members, including private 

members, of the class in which it is nested. However, the enclosing class does not have access to the 

members of the nested class. A nested class that 

is declared directly within its enclosing class scope is a member of its enclosing class. It is also possible 

to declare a nested class that is local to a block. 

There are two types of nested classes: static and non-static. A static nested class is one that has 

the static modifier applied. Because it is static, it must access the members of its enclosing class through 

an object.  

 

The most important type of nested class is the inner class. An inner class is a non-static nested class. It 

has access to all of the variables and methods of its outer class and may refer to them directly in the same 

way that other non-static members of the outer class do. 
 

// Demonstrate an inner class. 

class Outer  

 { 

    int outer_x = 100; 

    void test()  

     { 

       Inner inner = new Inner();  

       inner.display(); 

     } 

// this is an inner class 

 class Inner  

   { 

      void display()  

      { 

        System.out.println("display: outer_x = " + outer_x); 

      } 

   } 

} 



class InnerClassDemo  

 { 

  public static void main(String args[])  

    { 

       Outer outer = new Outer(); 

       outer.test(); 

    } 

 } 

Output : 

display: outer_x = 100 

 

In the program, an inner class named Inner is defined within the scope of class Outer. 

Therefore, any code in class Inner can directly access the variable outer_x. An instance 

method named display( ) is defined inside Inner. This method displays outer_x on the 

standard output stream. The main( ) method of InnerClassDemo creates an instance of 

class Outer and invokes its test( ) method. That method creates an instance of class Inner 

and the display( ) method is called. 

Nesting of Methods 

• If a method in java calls a method in the same class it is called Nesting of methods. When a 

method calls the method in the same class dot(.) operator is not needed. 

• A method can call more than one method in the same class . 

• Successive calls can be made (First method can call the second method the second method can 

call a third method and so on.) 

Example: 
class Sample  

{ 

 int x=10,y=20; 

  void display() 

  { 

  System.out.println("Value of X= "+x); 

  System.out.println("Value of Y= "+y); 

     } 

 void add() 

 { 

   display(); //Calling method in the same class 

   System.out.println("X+Y= "+(x+y)); 

 } 

      } 

  

 /* Main class */ 

 class DemoNest 

 { 

 public static void main(String args[]) 

 { 

 Sample s=new Sample(); //Object of creation 

 s.add();     

 } 

 } 

Output: 

D:\Java>javac DemoNest.java 

D:\Java>java DemoNest 

Value of X= 10 



Value of Y= 20 

X+Y= 30 



Command-Line Arguments 
 

Sometimes you will want to pass information into a program when you run it. This is 

accomplished by passing command-line arguments to main( ). A command-line argument is 

the information that directly follows the program’s name on the command line when it is 

executed. To access the command-line arguments inside a Java program is quite easy— 

they are stored as strings in a String array passed to the args parameter of main( ). The first 

command-line argument is stored at args[0], the second at args[1], and so on. 

 For example. 
// Display all command-line arguments. 

class CommandLine  

 { 

   public static void main(String args[])  

    { 

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

System.out.println("args[" + i + "]: " +args[i]); 

    } 

} 

Try executing this program, as shown here: 
 

java CommandLine this is a test 100 -1 

When you do, you will see the following output: 
args[0]: this 

args[1]: is 

args[2]: a 

args[3]: test 

args[4]: 100 

args[5]: -1 

 

 

Inheritance 
Inheritance can be defined as the process where one object acquires the properties of another. With the 

use of inheritance the information is made manageable in a hierarchical order. 

Inheritance is a compile-time mechanism in Java that allows you to extend a class (called the base 

class or superclass) with another class (called the derived class or subclass). In Java, 

inheritance is used for two purposes: 

1. class inheritance - create a new class as an extension of another class, primarily for the purpose 

of code reuse. That is, the derived class inherits the public methods and public data of the 

base class. Java only allows a class to have one immediate base class, i.e., single class 

inheritance. 

2. interface inheritance - create a new class to implement the methods defined as part of an 

interface for the purpose of subtyping. That is a class that implements an interface “conforms to” 

(or is constrained by the type of) the interface. Java supports multiple interface inheritance. 

 

In Java, these two kinds of inheritance are made distinct by using different language syntax. For 

class inheritance, Java uses the keyword extends and for interface inheritance Java uses the 

keyword implements. 



public class derived-class-name extends base-class-name { 

// derived class methods extend and possibly override 

// those of the base class 

} 

public class class-name implements interface-name { 

// class provides an implementation for the methods 

// as specified by the interface 

} 

When we talk about inheritance the most commonly used keyword would be extends and implements. 

These words would determine whether one object IS-A type of another. By using these keywords we can 

make one object acquire the properties of another object. 

IS-A Relationship: 

IS-A is a way of saying : This object is a type of that object. Let us see how the extends keyword is used 

to achieve inheritance. 

public class Animal{ 

} 

 

public class Mammal extends Animal{ 

} 

 

public class Reptile extends Animal{ 

} 

 

public class Dog extends Mammal{ 

} 

Now based on the above example, In Object Oriented terms following are true: 

• Animal is the superclass of Mammal class. 

• Animal is the superclass of Reptile class. 

• Mammal and Reptile are sub classes of Animal class. 

• Dog is the subclass of both Mammal and Animal classes. 

Now if we consider the IS-A relationship we can say: 

• Mammal IS-A Animal 

• Reptile IS-A Animal 

• Dog IS-A Mammal 

• Hence : Dog IS-A Animal as well 

With use of the extends keyword the subclasses will be able to inherit all the properties of the superclass 

except for the private properties of the superclass. 

We can assure that Mammal is actually an Animal with the use of the instance operator. 

 

class SimpleInheritance { 

public static void main(String args[]) { 

A superOb = new A(); 

B subOb = new B(); 

// The superclass may be used by itself. 

superOb.i = 10; 

superOb.j = 20; 

System.out.println("Contents of superOb: "); 



superOb.showij(); 

System.out.println(); 

/* The subclass has access to all public members of 

its superclass. */ 

subOb.i = 7; 

subOb.j = 8; 

subOb.k = 9; 

System.out.println("Contents of subOb: "); 

subOb.showij(); 

subOb.showk(); 

System.out.println(); 

System.out.println("Sum of i, j and k in subOb:"); 

subOb.sum(); 

} 

} 

The output from this program is shown here: 
Contents of superOb: 

i and j: 10 20 

Contents of subOb: 

i and j: 7 8 

k: 9 

Sum of i, j and k in subOb: 

i+j+k: 24 

Member Access and Inheritance 
Although a subclass includes all of the members of its superclass, it cannot access those 

members of the superclass that have been declared as private. For example, consider the 

following simple class hierarchy: 
/* In a class hierarchy, private members remain 

private to their class. 

This program contains an error and will not 

compile. 

*/ 

// Create a superclass. 

class A { 

int i; // public by default 

private int j; // private to A 

void setij(int x, int y) { 

i = x; 

j = y; 

} 

} 

// A's j is not accessible here. 

class B extends A { 

int total; 

void sum() { 

total = i + j; // ERROR, j is not accessible here 

} 

} 

class Access { 

public static void main(String args[]) { 

B subOb = new B(); 

subOb.setij(10, 12); 

subOb.sum(); 

System.out.println("Total is " + subOb.total); 

} 

} 

This program will not compile because the reference to j inside the sum( ) method of B 

causes an access violation. Since j is declared as private, it is only accessible by other members 

of its own class. Subclasses have no access to it. 



A Superclass Variable Can Reference a Subclass Object 
A reference variable of a superclass can be assigned a reference to any subclass derived from 

that superclass. You will find this aspect of inheritance quite useful in a variety of situations. 

For example, consider the following: 
 

class RefDemo { 

public static void main(String args[]) { 

BoxWeight weightbox = new BoxWeight(3, 5, 7, 8.37); 

Box plainbox = new Box(); 

double vol; 

vol = weightbox.volume(); 

System.out.println("Volume of weightbox is " + vol); 

System.out.println("Weight of weightbox is " + 

weightbox.weight); 

System.out.println(); 

// assign BoxWeight reference to Box reference 

plainbox = weightbox; 

vol = plainbox.volume(); // OK, volume() defined in Box 

System.out.println("Volume of plainbox is " + vol); 

/* The following statement is invalid because plainbox 

does not define a weight member. */ 

// System.out.println("Weight of plainbox is " + plainbox.weight); 

} 

} 

Here, weightbox is a reference to BoxWeight objects, and plainbox is a reference to Box objects. 

Since BoxWeight is a subclass of Box, it is permissible to assign plainbox a reference to the 

weightbox object. 

The “super” Keyword 

Whenever a subclass needs to refer to its immediate superclass, it can do so by use of the keyword super. 

super has two general forms. The first calls the superclass’ constructor. The second is used to access a 

member of the superclass that has been hidden by a member of a subclass. Each use is examined here. 
 

Using super to Call Superclass Constructors 
 

A subclass can call a constructor defined by its superclass by use of the following form of super: 

super(arg-list); 

Here, arg-list specifies any arguments needed by the constructor in the superclass. super( ) 

must always be the first statement executed inside a subclass’ constructor. 

To see how super( ) is used, consider this improved version of the BoxWeight( ) class: 
 

// BoxWeight now uses super to initialize its Box attributes. 

class BoxWeight extends Box  

{ 

  double weight; // weight of box 

 

// initialize width, height, and depth using super() 

 BoxWeight(double w, double h, double d, double m)  

 { 

 super(w, h, d); // call superclass constructor 

 weight = m; 

 } 

} 

Here, BoxWeight( ) calls super( ) with the arguments w, h, and d. This causes the Box( ) constructor to 

be called, which initializes width, height, and depth using these values. 

 
A Second Use for super 
 



The second form of super acts somewhat like this, except that it always refers to the superclass  

of the subclass in which it is used. This usage has the following general form: 

 

super.member 

 

Here, member can be either a method or an instance variable. 

This second form of super is most applicable to situations in which member names of a subclass hide 

members by the same name in the superclass. Consider this simple class hierarchy: 

 
// Using super to overcome name hiding. 

class A { 

int i; 

} 

// Create a subclass by extending class A. 

class B extends A { 

int i; // this i hides the i in A 

B(int a, int b) { 

super.i = a; // i in A 

i = b; // i in B 

} 

void show() { 

System.out.println("i in superclass: " + super.i); 

System.out.println("i in subclass: " + i); 

} 

} 

class UseSuper { 

public static void main(String args[]) { 

B subOb = new B(1, 2); 

subOb.show(); 

} 

} 

This program displays the following: 

i in superclass: 1 

i in subclass: 2 

 

Although the instance variable i in B hides the i in A, super allows access to the i defined 

in the superclass. As you will see, super can also be used to call methods that are hidden by a 

subclass. 

 

Constructors in Inheritance: 
When a class hierarchy is created, in what order are the constructors for the classes that make up the 

hierarchy called? For example, given a subclass called B and a superclass called A, is A’s constructor 

called before B’s, or vice versa? The answer is that in a class hierarchy, constructors are called in order of 

derivation, from superclass to subclass. Further, since super( ) must be the first statement executed in a 

subclass’ constructor, this order is the same whether or not super( ) is used. If super( ) is not used, then 

the default or parameterless constructor of each superclass 

will be executed. 

Example: 
// Demonstrate when constructors are called. 

// Create a super class. 

class A { 

A() { 

System.out.println("Inside A's constructor."); 

} 

} 

// Create a subclass by extending class A. 

class B extends A { 

B() { 

System.out.println("Inside B's constructor."); 

} 



} 

// Create another subclass by extending B. 

class C extends B { 

C() { 

System.out.println("Inside C's constructor."); 

} 

} 

class CallingCons { 

public static void main(String args[]) { 

C c = new C(); 

} 

} 

The output from this program is shown here: 

Inside A’s constructor 

Inside B’s constructor 

Inside C’s constructor 

 

As you can see, the constructors are called in order of derivation. 

 
Method Overriding 
In a class hierarchy, when a method in a subclass has the same name and type signature as a method in its 

superclass, then the method in the subclass is said to override the method in the superclass. When an 

overridden method is called from within a subclass, it will always refer to the version of that method 

defined by the subclass. The version of the method defined by the superclass will be hidden. Consider the 

following: 
 

// Method overriding. 

class A { 

int i, j; 

A(int a, int b) { 

i = a; 

j = b; 

} 

// display i and j 

void show() { 

System.out.println("i and j: " + i + " " + j); 

} 

} 

class B extends A { 

int k; 

B(int a, int b, int c) { 

super(a, b); 

k = c; 

} 

// display k – this overrides show() in A 

void show() { 

System.out.println("k: " + k); 

} 

} 

class Override { 

public static void main(String args[]) { 

B subOb = new B(1, 2, 3); 

subOb.show(); // this calls show() in B 

} 

} 

The output produced by this program is shown here: 
k: 3 

 



When show( ) is invoked on an object of type B, the version of show( ) defined within B is used. That is, 

the version of show( ) inside B overrides the version declared in A. 

If you wish to access the superclass version of an overridden method, you can do so by using super. 

 For example, 

class B extends A { 

int k; 

B(int a, int b, int c) { 

super(a, b); 

k = c; 

} 

void show() { 

super.show(); // this calls A's show() 

System.out.println("k: " + k); 

} 

} 

If you substitute this version of A into the previous program, you will see the following output: 

i and j: 1 2 

k: 3 

Here, super.show( ) calls the superclass version of show( ). 

Method overriding occurs only when the names and the type signatures of the two methods are identical. 

If they are not, then the two methods are simply overloaded. 

 

Dynamic Method Dispatch. 
Dynamic method dispatch is the mechanism by which a call to an overridden method is resolved at run 

time, rather than compile time. Dynamic method dispatch is important because this is how Java 

implements run-time polymorphism. 

Example for dynamic method dispatch: 
// Dynamic Method Dispatch 

class A { 

void callme() { 

System.out.println("Inside A's callme method"); 

} 

} 

class B extends A { 

// override callme() 

void callme() { 

System.out.println("Inside B's callme method"); 

} 

} 

class C extends A { 

// override callme() 

void callme() { 

System.out.println("Inside C's callme method"); 

} 

} 

class Dispatch { 

public static void main(String args[]) { 

A a = new A(); // object of type A 

B b = new B(); // object of type B 

C c = new C(); // object of type C 

A r; // obtain a reference of type A 

r = a; // r refers to an A object 

r.callme(); // calls A's version of callme 

r = b; // r refers to a B object 

r.callme(); // calls B's version of callme 

r = c; // r refers to a C object 

r.callme(); // calls C's version of callme 

} 

} 

The output from the program is shown here: 



Inside A’s callme method 

Inside B’s callme method 

Inside C’s callme method 

This program creates one superclass called A and two subclasses of it, called B and C. Subclasses B and 

C override callme( ) declared in A. Inside the main( ) method, objects of type A, B, and C are declared. 

Also, a reference of type A, called r, is declared. The program then in turn assigns a reference to each 

type of object to r and uses that reference to invoke callme( ). 

Abstract Methods and Classes 

Abstract class 

An abstract class is a class that is declared abstract—it may or may not include abstract methods. 

Abstract classes cannot be instantiated, but they can be subclassed. 

It is a special type of class called an abstract class. Which helps us to organize our classes based on 

common methods. An abstract class lets you put the common method names in one abstract class without 

having to write the actual implementation code. 

Syntax: 

public abstract class class_name  

 { 

   // declare fields 

   // declare methods 

 } 

When an abstract class is subclassed, the subclass usually provides implementations for all of the abstract 

methods in its parent class. However, if it does not, the subclass must also be declared abstract. 

Points of abstract class : 

1. Abstract class contains abstract methods. 

2. Program can't instantiate an abstract class. 

3. Abstract classes contain mixture of non-abstract and abstract methods. 

4. If any class contains abstract methods then it must implements all the abstract methods of the 

abstract class. 

Abstract method 
Abstract method are declared using abstract keyword. Abstract methods are defined as part of the class 

but the inner workings (body of methods) are not provided. Abstract methods ends with semicolon 

instead of curly brackets.  

Example: 
// A Simple demonstration of abstract. 

abstract class A { 

abstract void callme(); 

// concrete methods are still allowed in abstract classes 

void callmetoo() { 

System.out.println("This is a concrete method."); 

} 

} 

class B extends A { 

void callme() { 

System.out.println("B's implementation of callme."); 

} 

} 

class AbstractDemo { 

public static void main(String args[]) { 

B b = new B(); 

b.callme(); 



b.callmetoo(); 

} 

} 



 

Java Strings 

1. Introduction 

In Java strings are objects designed to represent a sequence of characters.  Because 

character strings are commonly used in programs, Java supports the ability to declare String 
constants and perform concatenation of Strings directly without requiring access to methods of 
the 
String class.  This additional support provided for Java Strings allows programmers to use 

Strings in 

a similar manner as other common programming languages. 
 

• A Java String is read-only and once created the contents cannot be modified 
 

2.  Declaring and Allocating Strings 
 

     The String class has seven different constructors.  Only the most common constructors will be  

     presented.   

    The simplest method to create a String object is to enclose the string literal in quotes and assign the       

    value to a String object.  Creation of a String through assignment does not require the use of the new 

operator, for example 
 

String str = "abc"; 

String language = "Java"; 
 
 

Alternatively, String objects can be created through constructors.  The following 

constructors are supported: 
 

public String() 
 

Constructs a new String with the value "" containing no characters.  The value is not 

null. 
 

public String( String value ) 
 

Constructs a new String that contains the same sequence of characters as the specified  

String argument. 
 

public String( char[] value ) 
 

Constructs a new String containing the same sequence of characters contained in the 
character array argument. 

 
 
 
String s1 = new String(); 
String s2 = new String( "abc" );          //  "abc" is first converted to a String and then 

//   passed as an String argument 

String s3 = new String( s2 ); 
 
char data[] = { 'a', 'b', 'c' }; 

String s4 = new String( data ); 



3.  String Concatenation 
 

• Java Strings can be concatenated (joined) using the + and += operators to create new Strings. 
 

String language = "Java"; 

String course = "Introduction to " + language; 
 

course += ", CS 101"; 

• Every time an operation modifies a String object, a new read-only String object is created. 
 

In the above example, the += operator creates a new String object containing the characters 

"Introduction to Java, CS 101".  The original memory containing "Introduction to Java" is 

unchanged 
and will be eventually collected by the Garbage Collector because the memory space is no longer 
referenced by a variable. 

4.  Comparing Strings 
 

Java provides a variety of methods to compare String objects, including: 
 

public int compareTo( String str ) 
 

Compares the current String object to str, and returns 0 only if the two strings contain the 
same sequence of characters (case sensative).  A negative value is returned if the current 
String is lower in the Unicode set than the String str.  A positive value is returned if the 

current String is higher in the Unicode set than the String str. 
 

public boolean equals( Object obj ) 
 

Compares the current String object with obj and returns true if obj is another String 

containing the same sequence of characters; false is returned otherwise. 
 

public boolean equalsIgnoreCase( String str ) 
 

Performs a case-insensitive comparison of the current String object with str and returns true 

if str is another String containing the same sequence (ignoring case) of characters; false is 

returned otherwise. 

• Use of the == operator only tests whether two String object references refer to the same object 
    (memory space).  The == operator does not test whether the contents of the two Strings are equal. 

Example == operator 
 

String s1 = new String( "Hello" ); 

String s2 = new String( "Hello" ); 

String s3 = s1; 

System.out.println( " String s1 == s2 :      " +  (s1==s2) ); 

System.out.println( " String s1 equals s2 : " +  s1.equals(s2) ); 

System.out.println( " String s1 == s3 :       " +  (s1==s3) ); 

 

Output 

String s1: Hello 

String s2: Hello 

String s3: Hello 

String s1 == s2 :      false 
String s1 equals s2 : true 
String s1 == s3 :      true 



•    s1 and s3 reference the 
same memory space, 
thus s1 == s3 evaluates 
to true. 

 

The object contents of s1 

and s2 are equal thus 

s1.equals(s2) is true 

•    s1 and s2 do not 
reference the same 
memory space, thus 
s1 == s2 evaluates to 
false. 
 

• Never use == to test equality of String contents. 

• If new is not used to assign a value to a String object, then all other Strings constructed similarly 
  with the same literal value will refer to the same object in memory. 

String s4 = "Hello"; 

String s5 = "Hello"; 
 

System.out.println( " String s4 == s5 :     " +  (s4==s5) ); 

 System.out.println( " String s4 equals s5 : " +  s4.equals(s5) );   

 

Output 
 

String s4 == s5 :       true 

String s4 equals s5 :  true 

 
5. Useful String methods 

 
• public char charAt( int index ); 

      Returns the character at the specified index. The index may range from 0 to length() - 1. 
 

• public String concat( String str ) 
 

Concatenates the specified String to the end of the current (this) String. If the length of 

the 
argument string is 0, then this String is returned. 

 

• public int length() 
 

      Returns the length of the current String. The length is equal to the number of 16-bit Unicode 
characters in the String. 

 

• public String toUpperCase() 
 

      Converts the String to uppercase. 
 

• public String toLowerCase() 
 

      Converts the String to lowercase 

• public String trim() 

        Removes white space from both ends of the String.  All characters that have codes less than or 
  equal to '\u0020' (the space character) are considered to be white space. 



• public static String valueOf( boolean b ) 

• public static String valueOf( char ch ) 

• public static String valueOf( int inum ) 

• public static String valueOf( long lnum ) 

• public static String valueOf( float fnum ) 
• public static String valueOf( double dnum ) 

       These Methods Creates the String representation of the argument. 

 

Vector class 

Vector class is in java.util package of java. Vector is dynamic array which can grow automatically 

according to the required need. Vector does not require any fix dimension like String array and int array. 

Vector contains many useful methods. To add element in Vector, we can use add() method of vector 

class. To add elements at fix position, we have to use add(index, object) method. 

To get value from Vector, Vector provides get() method and Vector size() method. Size() method returns 

total number of elements in Vector. 

The Vector class supports four constructors. The first form creates a default vector, which has an initial 

size of 10: 

Vector( ) 

The second form creates a vector whose initial capacity is specified by size: 

Vector(int size) 

The third form creates a vector whose initial capacity is specified by size and whose increment is 

specified by incr. The increment specifies the number of elements to allocate each time that a vector is 

resized upward: 

Vector(int size, int incr) 

The fourth form creates a vector that contains the elements of collection c: 

Vector(Collection c) 

Apart from the methods inherited from its parent classes, Vector defines following methods: 

SN Methods with Description 

1 
void add(int index, Object element)  

Inserts the specified element at the specified position in this Vector. 

2 
boolean add(Object o)  

Appends the specified element to the end of this Vector. 

3 

boolean addAll(Collection c)  

Appends all of the elements in the specified Collection to the end of this Vector, in the order that 

they are returned by the specified Collection's Iterator. 

4 boolean addAll(int index, Collection c)  



Inserts all of the elements in in the specified Collection into this Vector at the specified position. 

5 
void addElement(Object obj)  

Adds the specified component to the end of this vector, increasing its size by one. 

6 
int capacity()  

Returns the current capacity of this vector. 

7 
void clear()  

Removes all of the elements from this Vector. 

8 
Object clone()  

Returns a clone of this vector. 

9 
boolean contains(Object elem)  

Tests if the specified object is a component in this vector. 

10 
boolean containsAll(Collection c)  

Returns true if this Vector contains all of the elements in the specified Collection. 

11 
void copyInto(Object[] anArray)  

Copies the components of this vector into the specified array. 

12 
Object elementAt(int index)  

Returns the component at the specified index. 

13 
Enumeration elements()  

Returns an enumeration of the components of this vector. 

14 

void ensureCapacity(int minCapacity)  

Increases the capacity of this vector, if necessary, to ensure that it can hold at least the number of 

components specified by the minimum capacity argument. 

15 
boolean equals(Object o)  

Compares the specified Object with this Vector for equality. 

16 
Object firstElement()  

Returns the first component (the item at index 0) of this vector. 

17 
Object get(int index)  

Returns the element at the specified position in this Vector. 

18 
int hashCode()  

Returns the hash code value for this Vector. 



19 
int indexOf(Object elem)  

Searches for the first occurence of the given argument, testing for equality using the equals method. 

20 

int indexOf(Object elem, int index)  

Searches for the first occurence of the given argument, beginning the search at index, and testing for 

equality using the equals method. 

21 
void insertElementAt(Object obj, int index)  

Inserts the specified object as a component in this vector at the specified index. 

22 
boolean isEmpty()  

Tests if this vector has no components. 

23 
Object lastElement()  

Returns the last component of the vector. 

24 
int lastIndexOf(Object elem)  

Returns the index of the last occurrence of the specified object in this vector. 

25 

int lastIndexOf(Object elem, int index)  

Searches backwards for the specified object, starting from the specified index, and returns an index 

to it. 

26 
Object remove(int index)  

Removes the element at the specified position in this Vector. 

27 

boolean remove(Object o)  

Removes the first occurrence of the specified element in this Vector If the Vector does not contain 

the element, it is unchanged. 

28 
boolean removeAll(Collection c)  

Removes from this Vector all of its elements that are contained in the specified Collection. 

29 
void removeAllElements()  

Removes all components from this vector and sets its size to zero. 

30 
boolean removeElement(Object obj)  

Removes the first (lowest-indexed) occurrence of the argument from this vector. 

31 
void removeElementAt(int index)  

removeElementAt(int index)  

32 protected void removeRange(int fromIndex, int toIndex) 

Removes from this List all of the elements whose index is between fromIndex, inclusive and 



toIndex, exclusive. 

33 
boolean retainAll(Collection c)  

Retains only the elements in this Vector that are contained in the specified Collection. 

34 
Object set(int index, Object element) 

Replaces the element at the specified position in this Vector with the specified element. 

35 
void setElementAt(Object obj, int index)  

Sets the component at the specified index of this vector to be the specified object. 

36 
void setSize(int newSize)  

Sets the size of this vector. 

37 
int size()  

Returns the number of components in this vector. 

38 
List subList(int fromIndex, int toIndex)  

Returns a view of the portion of this List between fromIndex, inclusive, and toIndex, exclusive. 

39 
Object[] toArray() 

Returns an array containing all of the elements in this Vector in the correct order. 

40 

Object[] toArray(Object[] a)  

Returns an array containing all of the elements in this Vector in the correct order; the runtime type 

of the returned array is that of the specified array. 

41 
String toString()  

Returns a string representation of this Vector, containing the String representation of each element. 

42 
void trimToSize()  

Trims the capacity of this vector to be the vector's current size. 

Example: 

The following program illustrates several of the methods supported by this collection: 

import java.util.*; 

class VectorDemo { 

   public static void main(String args[]) { 

      // initial size is 3, increment is 2 

      Vector v = new Vector(3, 2); 

      System.out.println("Initial size: " + v.size()); 

      System.out.println("Initial capacity: " + 

      v.capacity()); 

      v.addElement(new Integer(1)); 

      v.addElement(new Integer(2)); 

      v.addElement(new Integer(3)); 



      v.addElement(new Integer(4)); 

      System.out.println("Capacity after four additions: " + 

          v.capacity()); 

 

      v.addElement(new Double(5.45)); 

      System.out.println("Current capacity: " + 

      v.capacity()); 

      v.addElement(new Double(6.08)); 

      v.addElement(new Integer(7)); 

      System.out.println("Current capacity: " + 

      v.capacity()); 

      v.addElement(new Float(9.4)); 

      v.addElement(new Integer(10)); 

      System.out.println("Current capacity: " + 

      v.capacity()); 

      v.addElement(new Integer(11)); 

      v.addElement(new Integer(12)); 

      System.out.println("First element: " + 

         (Integer)v.firstElement()); 

      System.out.println("Last element: " + 

         (Integer)v.lastElement()); 

      if(v.contains(new Integer(3))) 

         System.out.println("Vector contains 3."); 

      // enumerate the elements in the vector. 

      Enumeration vEnum = v.elements(); 

      System.out.println("\nElements in vector:"); 

      while(vEnum.hasMoreElements()) 

         System.out.print(vEnum.nextElement() + " "); 

      System.out.println(); 

   } 

} 

This would produce following result: 

Initial size: 0 

Initial capacity: 3 

Capacity after four additions: 5 

Current capacity: 5 

Current capacity: 7 

Current capacity: 9 

First element: 1 

Last element: 12 

Vector contains 3. 

 

Elements in vector: 

1 2 3 4 5.45 6.08 7 9.4 10 11 12 

wrapper classes. 

Java is an object-oriented language and as said everything in java is an object. But what about the 

primitives? They are sort of left out in the world of objects, that is, they cannot participate in the object 

activities. 

There is a wrapper class for every primitive date type in Java. This class encapsulates a single value for 

the primitive data type. For instance the wrapper class for int is Integer, for float is Float, and so on. 

Remember that the primitive name is simply the lowercase name of the wrapper except for char, which 

maps to Character, and int, which maps to Integer. 

 

The wrapper classes in the Java API serve two primary purposes: 



• To provide a mechanism to “wrap” primitive values in an object so that the primitives can be 

included in activities reserved for objects, like as being added to Collections, or returned from a 

method with an object return value. 

• To provide an assortment of utility functions for primitives. Most of these functions are related to 

various conversions: converting primitives to and from String objects, and converting primitives 

and String objects to and from different bases (or radix), such as binary, octal, and hexadecimal. 

All the wrapper classes are declared final. That means you cannot derive a subclass from any of them.All 

the wrapper classes except Boolean and Character are subclasses of an abstract class called Number, 

whereas Boolean and Character are derived directly from the Object class. 

All of the wrapper classes except Character provide two constructors: one that takes a primitive of 

the type being constructed, and one that takes a String representation of the type being constructed. 

 

  LIST OF WRAPPER CLASS 

 

 
Primitive type Wrapper class 

1 boolean Java.lang.Boolean 

2 byte Java.lang.Byte 

3 char Java.lang.Char 

4 double Java.lang.Double 

5 float Java.lang.Float 

6 int Java.lang.Int 

7 long Java.lang.Long 

8 short Java.lang.Short 

 
For example, 
 

Code: 

Boolean wboo = new Boolean("false"); 

Boolean yboo=new Boolean(false); 

Byte wbyte = new Byte("2"); 

Byte ybyte=new Byte(2); 

Short wshort = new Short("4"); 

Short yshort = new Short(4); 

Integer wint = new Integer("16"); 

Integer yint = new Integer(16); 

Long wlong = new Long("123"); 

Long ylong = new Long(123); 

Float wfloat = new Float("12.34f"); 

Float yfloat = new Float(12.34f); 

Double wdouble = new Double("12.56d"); 

Double wdouble = new Double(12.56d); 

Character c1 = new Character('c'); 

 

The value may also be passed as a variable, as shown in the following example: 

Code: 

boolean boo = false; 

Boolean wboo = new Boolean(boo); 

byte b = 2; 

Byte wbyte = new Byte(b); 
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short s = 4; 

Short wshort = new Short(s); 

int i = 16; 

Integer wint = new Integer(i); 

long l = 123; 

Long wlong = new Long(l); 

float f = 12.34f; 

Float wfloat = new Float(f); 

double d = 12.56d; 

Double wdouble = new Double(d); 

Wrapping Primitives Using a static Method 

All wrapper classes offers static valueOf() methods which give you another approach to creating wrapper 

objects. Because it's a static method, it can be invoked directly on the class (without instantiating it), and 

will return the corresponding object that is wrapping what you passed in as an argument. 

 

Both methods take a String representation of the appropriate type of primitive as their first argument, the 

second method (when provided) takes an additional argument, int radix, which indicates in what base (for 

example binary, octal, or hexadecimal) the first argument is represented—for example, 

Code: 

Integer i2 = Integer.valueOf("101011", 2);  // converts 101011 to 43 and assigns the 

                                           // value 43 to the Integer object i2 

or 

Code: 

Float f2 = Float.valueOf("3.14f");   // assigns 3.14 to the Float object f2 

 

Package in java 
A package is a namespace that organizes a set of related classes and interfaces. Conceptually you can 

think of packages as being similar to different folders on your computer. You might keep HTML pages in 

one folder, images in another, and scripts or applications in yet another. Because software written in the 

Java programming language can be composed of hundreds or thousands of individual classes 
 

❖ Packages are Java’s way of grouping a number of related classes and/or interfaces together into a 

single unit. That means, packages act as “containers” for classes. 

❖ The benefits of organising classes into packages are: 

• The classes contained in the packages of other programs/applications can be reused. 

• In packages classes can be unique compared with classes in other packages. That two classes in   

two different packages can have the same name. I f there is a naming clash, then classes can be   

accessed with their fully qualified name. 

• Classes in packages can be hidden if we don’t want other packages to access them. 

• Packages also provide a way for separating “design” from coding. 

 

Java Foundation Packages 
 Java provides a large number of classes groped into different packages based on their functionality. 

  The six foundation Java packages are: 

•  java.lang 

 Contains classes for primitive types, strings, math functions, threads, and exception 

•  java.util 

 Contains classes such as vectors, hash tables, date etc. 



• java.io 

 Stream classes for I/O 

• java.awt 

      Classes for implementing GUI – windows, buttons, menus etc. 

• java.net 

      Classes for networking 

• java.applet 

Classes for creating and implementing applets. 

 

Accessing Classes from Packages 
_ There are two ways of accessing the classes stored in packages: 

• Using fully qualified class name 

java.lang.Math.sqrt(x); 

•  Import package and use class name directly. 

import java.lang.Math 

Math.sqrt(x); 

 Selected or all classes in packages can be imported: 

 

 

 

 

Implicit in all programs:   import java.lang.* ; 

package statement(s) must appear first. 

 

Creating Packages 
 Java supports a keyword called “package” for creating user-defined packages. The package statement 

must be the first statement in a Java source file (except comments and white spaces) followed by one or 

more classes.  

 

 
 

 Package name is “myPackage” and classes are considred as part of this package; The code is saved in 

a file called “ClassA.java” and located in a directory called “myPackage”. 
 
 

Creating Sub Packages 
Classes in one ore more source files can be part of the same packages. 

As packages in Java are organized hierarchically, sub-packages can be created as follows: 

•  package myPackage.Math 

•  package myPackage.secondPakage.thirdPackage 

 Store “thirdPackage” in a subdirectory named “myPackage\secondPackage”. Store “secondPackage” 

and “Math” class in a subdirectory “myPackage”. 

 

Accessing a Package 
 

_As indicated earlier, classes in packages can be accessed using a fully qualified name or using a short-cut 

as long as we import a corresponding package. 

The general form of importing package is: 

package myPackage; 

public class ClassA { 

/ / class body 

} 

class ClassB { 

/ / class body 

} 

import package.class; 

import package.*; 
 



          import package1[.package2][…].classname 

 

 Example: 

  import myPackage.ClassA; 

  import myPackage.secondPackage 

 

All classes/packages from higher-level package can be imported as follows: 

 

   import myPackage.* ; 
 
 

Using a Package 
 Let us store the code listing below in a file named “ClassA.java” within subdirectory named myPackage” 

within the current directory (say “abc”). 

 

package myPackage; 

public class ClassA { 

/ / class body 

public void display() 

{ 

System.out.println("Hello, I am ClassA"); 

} 

} 

class ClassB  

{ 

/ / class body 

} 

 

Within the current directory (“abc”) store the following code in a file named  “ClassX.java” 

 

import myPackage.ClassA; 

public class ClassX 

{ 

public static void main(String args[ ] ) 

{ 

ClassA objA = new ClassA(); 

objA.display(); 

} 

} 
 
 

 

Compiling and Running 
 

When ClassX.java is compiled, the compiler compiles it and places .class file in current directly. I f .class 

of ClassA in subdirectory “myPackage” is not found, it comples ClassA also. 

 Note: I t does not include code of ClassA into ClassX 

 When the program ClassX is run, java loader looks for ClassA.class file in a package called 

“myPackage” and loads it. 

 

 

 

 

 

 

 

 

C:\abc\> javac ClassX.java 

C:\abc\> java ClassX 

Hello, I am ClassA 



Packages in Other Directory or Drive 
If your package exist in other directory ( not subdirectory ) or in other drive, then we can access it by 

setting classpath envoirnment variable. Package exist in other directory can not be accessed normaly. 

To set CLASSPATH , we have to follow the following step: 

• Setting CLASSPATH by using  following command 

C:\abc\> set CLASSPATH= .;C:\; 

• To Check ,Show CLASSPATH  by using  following command 

C:\abc\> set CLASSPATH 

Now, Compile your program ClassX.java 

 
In the command  “ set CLASSPATH= .;C:\; ”  the “C:\” is drive where package are stored. 
 

Protection and Packages 
• All classes (or interfaces) accessible to all others in the same package.  

• Class declared public in one package is accessible within another. Non-public class is not. 

• Members of a class are accessible from a difference class, as long as they are not private. 

• protected members of a class in a package are accessible to subclasses in a different class. 

 

Adding a Class to a Package 
Consider an existing package that contains a class called “Teacher”: 

This class is stored in “Teacher.java” file within a directory called “pack1”. 

 

package pack1; 

public class Teacher 

{ 

/ / class body 

} 

 

How do we a new public class called “Student” to this package. 

Define the public class “Student” and place the package statement before the class definition as follows: 

 

package pack1; 

public class Student 

{ 

/ / class body 

} 

 

Store this in “Student.java” file under the directory “pack1”. 

When the “Student.java” file is compiled, the class file will be created and stored in the directory pack1”. 

Now, the package “pack1” will contain both the classes “Teacher” and “Student”. 

 

Packages and Name Clashing 
 

When packages are developed by different organizations, it is possible that multiple packages will have 

classes with the same name, leading to name 

classing.  

C:\abc\> javac ClassX.java 

C:\abc\> java ClassX 

Hello, I am ClassA 



 
  package pack1      package pack2 

 

 

 

 

 

We can import and use these packages like: 

import pack1.* ; 

import pack2.* ; 

Student student1; // Generates compilation error 

 

Handling Name Clashing 
 In Java, name classing is resolved by accessing classes with the same name in multiple packages by their 

fully qualified name. 

 

Example: 

import pack1.* ; 

import pack2.* ; 

pack1.Student student1; 

pack2.Student student2; 

Teacher teacher1; 

Courses course1; 

 

Extending a Class from Package 
 A new class called “Professor” can be created by extending the “Teacher” class defined the package 

“pack1” as follows: 

 

import pack1.Teacher; 

public class Professor extends Teacher 

{ 

/ / body of Professor class 

/ / It is able to inherit public and protected members, 

/ / but not private or default members of Teacher class. 

} 

 

 

Interfaces 

What is Interface 

A Java interface defines a set of methods but does not implement them. A class that implements the 

interface agrees to implement all of the methods defined in the interface, thereby agreeing to certain 

behavior. 

An interface is a named collection of method definitions (without implementations). An interface can also 

include constant declarations. 

Interfaces are declared using the interface keyword, and may only contain method signature and 

constant declarations (variable declarations that are declared to be both static and final). An interface 

may never contain method definitions. 

Interfaces cannot be instantiated, but rather are implemented. A class that implements an interface must 

implement all of the methods described in the interface, or be an abstract class. Object references in Java 

Class Teacher 
 

class Student 
 

class Student 
 

class Courses 
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may be specified to be of an interface type; in which case, they must either be null, or be bound to an 

object that implements the interface. One benefit of using interfaces is that they simulate multiple 

inheritance. 

 

An interface is similar to a class in the following ways: 

• An interface can contain any number of methods. 

• An interface is written in a file with a .java extension, with the name of the interface matching the 

name of the file. 

• The bytecode of an interface appears in a .class file. 

• Interfaces appear in packages, and their corresponding bytecode file must be in a directory 

structure that matches the package name. 

However, an interface is different from a class in several ways, including: 

• You cannot instantiate an interface.  

• An interface does not contain any constructors. 

• All of the methods in an interface are abstract. 

• An interface cannot contain instance fields. The only fields that can appear in an interface must be 

declared both static and final. 

• An interface is not extended by a class; it is implemented by a class. 

• An interface can extend multiple interfaces. 

Declaring Interfaces: 

The interface keyword is used to declare an interface. Here is a simple example to declare an interface: 

Interfaces are defined with the following syntax (compare to Java's class definition): 

Example: 

 

[visibility] interface InterfaceName [extends other interfaces]  

  { 

        constant declarations 

        abstract method declarations 

  } 

Interfaces have the following properties: 

• An interface is implicitly abstract. You do not need to use the abstract keyword when declaring an 

interface. 

• Each method in an interface is also implicitly abstract, so the abstract keyword is not needed. 

• Methods in an interface are implicitly public. 

Example: 

/* File name : Animal.java */ 

interface Animal { 

 

 public void eat(); 

 public void travel(); 
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} 

Implementing Interfaces: 

When a class implements an interface, you can think of the class as signing a contract, agreeing to 

perform the specific behaviors of the interface. If a class does not perform all the behaviors of the 

interface, the class must declare itself as abstract. 

Aclass uses the implements keyword to implement an interface. The implements keyword appears in the 

class declaration following the extends portion of the declaration. 

The syntax for implementing an interface uses this formula: 

class classname [extends superclass] [implements interface [,interface...]]  

{ 

// class-body 

} 

Example: 

/* File name : MammalInt.java */ 

public class MammalInt implements Animal{ 

 

   public void eat(){ 

      System.out.println("Mammal eats"); 

   } 

 

   public void travel(){ 

      System.out.println("Mammal travels"); 

   }  

 

   public int noOfLegs(){ 

      return 0; 

   } 

 

   public static void main(String args[]){ 

      MammalInt m = new MammalInt(); 

      m.eat(); 

      m.travel(); 

   } 

}  

This would produce following result: 

Mammal eats 

Mammal travels 

When overriding methods defined in interfaces there are several rules to be followed: 

• Checked exceptions should not be declared on implementation methods other than the ones 

declared by the interface method or subclasses of those declared by the interface method. 

• The signature of the interface method and the same return type or subtype should be maintained 

when overriding the methods. 

• An implementation class itself can be abstract and if so interface methods need not be 

implemented. 

When implementation interfaces there are several rules: 

• A class can implement more than one interface at a time. 

• A class can extend only one class, but implement many interface.  



• An interface can extend another interface, similarly to the way that a class can extend another 

class. 

Extending Interfaces: 

An interface can extend another interface, similarly to the way that a class can extend another class. The 

extends keyword is used to extend an interface, and the child interface inherits the methods of the parent 

interface. 

The following Sports interface is extended by Hockey and Football interfaces. 

//Filename: Sports.java 

public interface Sports 

{ 

   public void setHomeTeam(String name); 

   public void setVisitingTeam(String name); 

} 

 

//Filename: Football.java 

public interface Football extends Sports 

{ 

   public void homeTeamScored(int points); 

   public void visitingTeamScored(int points); 

   public void endOfQuarter(int quarter); 

} 

 

//Filename: Hockey.java 

public interface Hockey extends Sports 

{ 

   public void homeGoalScored(); 

   public void visitingGoalScored(); 

   public void endOfPeriod(int period); 

   public void overtimePeriod(int ot); 

} 

The Hockey interface has four methods, but it inherits two from Sports; thus, a class that implements 

Hockey needs to implement all six methods. Similarly, a class that implements Football needs to define 

the three methods from Football and the two methods from Sports. 

Extending Multiple Interfaces: 

A Java class can only extend one parent class. Multiple inheritance is not allowed. Interfaces are not 

classes, however, and an interface can extend more than one parent interface. 

The extends keyword is used once, and the parent interfaces are declared in a comma-separated list. 

For example, if the Hockey interface extended both Sports and Event, it would be declared as: 

public interface Hockey extends Sports, Event 

 
Difference Between Interface and Abstract 

1. Main difference is methods of a Java interface are implicitly abstract and cannot have 

implementations. A Java abstract class can have instance methods that implements a default 

behavior.  

2. Variables declared in a Java interface is by default final. An  abstract class may contain non-

final variables.  

3. Members of a Java interface are public by default. A Java abstract class can have the usual flavors 

of class members like private, protected, etc..  



4. Java interface should be implemented using keyword “implements”; A Java abstract class should 

be extended using keyword “extends”.  

5. An interface can extend another Java interface only, an abstract class can extend another Java 

class and implement multiple Java interfaces.  

6. A Java class can implement multiple interfaces but it can extend only one abstract class.  

7. Interface is absolutely abstract and cannot be instantiated; A Java abstract class also cannot be 

instantiated, but can be invoked if a main() exists.  

8. In comparison with java abstract classes, java interfaces are slow as it requires extra indirection. 

 
Nested Interfaces 
An interface can be declared a member of a class or another interface. Such an interface is called a 

member interface or a nested interface. A nested interface can be declared as public, private, or 

protected. This differs from a top-level interface, which must either be declared as public or use the 

default access level, as previously described. When a nested interface is used outside of its enclosing 

scope, it must be qualified by the name of the class or interface of which it is a member. 

Here is an example that demonstrates a nested interface: 

// A nested interface example. 

// This class contains a member interface. 

class A { 

// this is a nested interface 

public interface NestedIF { 

boolean isNotNegative(int x); 

} 

} 

// B implements the nested interface. 

class B implements A.NestedIF { 

public boolean isNotNegative(int x) { 

return x < 0 ? false : true; 

} 

} 

class NestedIFDemo { 

public static void main(String args[]) { 

// use a nested interface reference 

A.NestedIF nif = new B(); 

if(nif.isNotNegative(10)) 

System.out.println("10 is not negative"); 

if(nif.isNotNegative(-12)) 

System.out.println("this won't be displayed"); 

} 

} 

Notice that A defines a member interface called NestedIF and that it is declared public. 

Next, B implements the nested interface by specifying 

implements A.NestedIF. 

 
Interface reference 

When a Java object implements the referenced interface it can be cast to the Java interface reference. 

In other words….An interface reference can point to any object of a class that implements this interface. 

i.e. see the example below: 



interface Foo{ 

void display(); 

} 

public class TestFoo implements Foo{ 

void display(){ 

System.out.println(“Hello World !”); 

} 

public static void main(String[] args){ 

Foo foo = new TestFoo(); 

foo.display(); 

} 

} 

Output: 

Hello World ! 

 

Using anonymous Inner class concept we can create an object for an interface….. 

Here is a sample code 

interface Sample  

{ 

public void method(); 

} 

 

class Outer 

 { 

   Sample s = new Sample()  

    { 

         public void method()  

{ 

  System.out.println(“Inner class”); 

} 

    }; 

} 

 

public class Example 

 { 

    public static void main(String args[])  

    { 

  Outer o = new Outer(); 

  o.s.method(); 

     } 

} 

Output: Inner class 



Exception Handling 
What is Exception ? 

An exception is a problem that arises during the execution of a program. An exception can occur for 

many different reasons, including the following: 

• A user has entered invalid data. 

• A file that needs to be opened cannot be found. 

• A network connection has been lost in the middle of communications, or the JVM has run out of 

memory. 

Some of these exceptions are caused by user error, others by programmer error, and others by physical 

resources that have failed in some manner. 

To understand how exception handling works in Java, you need to understand the three categories of 

exceptions: 

• Checked exceptions: A checked exception is an exception that is typically a user error or a 

problem that cannot be foreseen by the programmer. For example, if a file is to be opened, but the 

file cannot be found, an exception occurs. These exceptions cannot simply be ignored at the time 

of compilation. 

• Runtime exceptions: A runtime exception is an exception that occurs that probably could have 

been avoided by the programmer. As opposed to checked exceptions, runtime exceptions are 

ignored at the time of compliation. 

• Errors: These are not exceptions at all, but problems that arise beyond the control of the user or 

the programmer. Errors are typically ignored in your code because you can rarely do anything 

about an error. For example, if a stack overflow occurs, an error will arise. They are also ignored 

at the time of compilation. 

Exception Hierarchy: 

All exception classes are subtypes of the java.lang.Exception class. The exception class is a subclass of 

the Throwable class. Other than the exception class there is another subclass called Error which is derived 

from the Throwable class. 

Errors are not normally trapped form the Java programs. These conditions normally happen in case of 

severe failures, which are not handled by the java programs. Errors are generated to indicate errors 

generated by the runtime environment. Example : JVM is out of Memory. Normally programs cannot 

recover from errors. 

The Exception class has two main subclasses : IOException class and RuntimeException Class. 

 



Here is a list of most common checked and unchecked  Java's Built-in Exceptions. 

Exceptions Methods: 

Following is the list of important medthods available in the Throwable class. 

SN Methods with Description 

1 public String getMessage() 

Returns a detailed message about the exception that has occurred. This message is initialized in the Throwable 

constructor. 

2 public Throwable getCause() 

Returns the cause of the exception as represented by a Throwable object. 

3 public String toString() 

Returns the name of the class concatenated with the result of getMessage() 

4 public void printStackTrace() 

Prints the result of toString() along with the stack trace to System.err, the error output stream. 

5 public StackTraceElement [] getStackTrace() 

Returns an array containing each element on the stack trace. The element at index 0 represents the top of the 

call stack, and the last element in the array represents the method at the bottom of the call stack. 

6 public Throwable fillInStackTrace() 

Fills the stack trace of this Throwable object with the current stack trace, adding to any previous information in 

the stack trace. 

Catching Exceptions: 

A method catches an exception using a combination of the try and catch keywords. A try/catch block is 

placed around the code that might generate an exception. Code within a try/catch block is referred to as 

protected code, and the syntax for using try/catch looks like the following: 

try 

{ 

   //Protected code 

} 

catch(ExceptionName e1) 

{ 

   //Catch block 

} 

A catch statement involves declaring the type of exception you are trying to catch. If an exception occurs 

in protected code, the catch block (or blocks) that follows the try is checked. If the type of exception that 

occurred is listed in a catch block, the exception is passed to the catch block much as an argument is 

passed into a method parameter. 

Example: 

The following is an array is declared with 2 elements. Then the code tries to access the 3rd element of the 

array which throws an exception. 

// File Name : ExcepTest.java 

import java.io.*; 

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

      try{ 

         int a[] = new int[2]; 

         System.out.println("Access element three :" + a[3]); 

      }catch(ArrayIndexOutOfBoundsException e){ 

         System.out.println("Exception thrown  :" + e); 

      } 

      System.out.println("Out of the block"); 

   } 

} 

This would produce following result: 

Exception thrown  :java.lang.ArrayIndexOutOfBoundsException: 3 

Out of the block 

Multiple catch Blocks: 

A try block can be followed by multiple catch blocks. The syntax for multiple catch blocks looks like the 

following: 

try 

{ 

   //Protected code 

}catch(ExceptionType1 e1) 

{ 

   //Catch block 

}catch(ExceptionType2 e2) 

{ 

   //Catch block 

}catch(ExceptionType3 e3) 

{ 

   //Catch block 

} 

The previous statements demonstrate three catch blocks, but you can have any number of them after a 

single try. If an exception occurs in the protected code, the exception is thrown to the first catch block in 

the list. If the data type of the exception thrown matches ExceptionType1, it gets caught there. If not, the 

exception passes down to the second catch statement. This continues until the exception either is caught 

or falls through all catches, in which case the current method stops execution and the exception is thrown 

down to the previous method on the call stack. 

Example: 

Here is code segment showing how to use multiple try/catch statements. 

 

try 

{ 

   file = new FileInputStream(fileName); 

   x = (byte) file.read(); 

}catch(IOException i) 

{ 

   i.printStackTrace(); 

   return -1; 

}catch(FileNotFoundException f) //Not valid! 

{ 

   f.printStackTrace(); 

   return -1; 

} 



The throws/throw Keywords: 

If a method does not handle a checked exception, the method must declare it using the throws keyword. 

The throws keyword appears at the end of a method's signature. 

You can throw an exception, either a newly instantiated one or an exception that you just caught, by 

using the throw keyword. Try to understand the different in throws and throw keywords. 

The following method declares that it throws a RemoteException: 

import java.io.*; 

public class className 

{ 

   public void deposit(double amount) throws RemoteException 

   { 

      // Method implementation 

      throw new RemoteException(); 

   } 

   //Remainder of class definition 

} 

A method can declare that it throws more than one exception, in which case the exceptions are declared 

in a list separated by commas. For example, the following method declares that it throws a 

RemoteException and an InsufficientFundsException: 

import java.io.*; 

public class className 

{ 

   public void withdraw(double amount) throws RemoteException, 

                              InsufficientFundsException 

   { 

       // Method implementation 

   } 

   //Remainder of class definition 

} 

The finally Keyword 

The finally keyword is used to create a block of code that follows a try block. A finally block of code 

always executes, whether or not an exception has occurred. 

Using a finally block allows you to run any cleanup-type statements that you want to execute, no matter 

what happens in the protected code. 

A finally block appears at the end of the catch blocks and has the following syntax: 

try 

{ 

   //Protected code 

}catch(ExceptionType1 e1) 

{ 

   //Catch block 

}catch(ExceptionType2 e2) 

{ 

   //Catch block 

}catch(ExceptionType3 e3) 

{ 

   //Catch block 

}finally 

{ 

   //The finally block always executes. 

} 



Example: 

public class ExcepTest{ 

 

   public static void main(String args[]){ 

      int a[] = new int[2]; 

      try{ 

         System.out.println("Access element three :" + a[3]); 

      }catch(ArrayIndexOutOfBoundsException e){ 

         System.out.println("Exception thrown  :" + e); 

      } 

      finally{ 

         a[0] = 6; 

         System.out.println("First element value: " +a[0]); 

         System.out.println("The finally statement is executed"); 

      } 

   } 

} 

This would produce following result: 

Exception thrown  :java.lang.ArrayIndexOutOfBoundsException: 3 

First element value: 6 

The finally statement is executed 

Note the followings: 

• A catch clause cannot exist without a try statement.  

• It is not compulsory to have finally clauses when ever a try/catch block is present.  

• The try block cannot be present without either catch clause or finally clause. 

• Any code cannot be present in between the try, catch, finally blocks.  

Declaring you own Exception: 

You can create your own exceptions in Java. Keep the following points in mind when writing your own 

exception classes: 

• All exceptions must be a child of Throwable. 

• If you want to write a checked exception that is automatically enforced by the Handle or Declare 

Rule, you need to extend the Exception class. 

• If you want to write a runtime exception, you need to extend the RuntimeException class. 

We can define our own Exception class as below: 

class MyException extends Exception{ 

} 

You just need to extend the Exception class to create your own Exception class. These are considered to 

be checked exceptions. The following InsufficientFundsException class is a user-defined exception that 

extends the Exception class, making it a checked exception. An exception class is like any other class, 

containing useful fields and methods. 

Example: 

// File Name InsufficientFundsException.java 

import java.io.*; 

 

public class InsufficientFundsException extends Exception 

{ 

   private double amount; 

   public InsufficientFundsException(double amount) 

   { 

      this.amount = amount; 

   }  



   public double getAmount() 

   { 

      return amount; 

   } 

} 

To demonstrate using our user-defined exception, the following CheckingAccount class contains a 

withdraw() method that throws an InsufficientFundsException. 

// File Name CheckingAccount.java 

import java.io.*; 

 

public class CheckingAccount 

{ 

   private double balance; 

   private int number; 

   public CheckingAccount(int number) 

   { 

      this.number = number; 

   } 

   public void deposit(double amount) 

   { 

      balance += amount; 

   } 

   public void withdraw(double amount) throws 

                              InsufficientFundsException 

   { 

      if(amount <= balance) 

      { 

         balance -= amount; 

      } 

      else 

      { 

         double needs = amount - balance; 

         throw new InsufficientFundsException(needs); 

      } 

   } 

   public double getBalance() 

   { 

      return balance; 

   } 

   public int getNumber() 

   { 

      return number; 

   } 

} 

The following BankDemo program demonstrates invoking the deposit() and withdraw() methods of 

CheckingAccount. 

// File Name BankDemo.java 

public class BankDemo 

{ 

   public static void main(String [] args) 

   { 

      CheckingAccount c = new CheckingAccount(101); 

      System.out.println("Depositing $500..."); 

      c.deposit(500.00); 

      try 

      { 

         System.out.println("\nWithdrawing $100..."); 

         c.withdraw(100.00); 

         System.out.println("\nWithdrawing $600..."); 

         c.withdraw(600.00); 

      }catch(InsufficientFundsException e) 

      { 

         System.out.println("Sorry, but you are short $" 

                                  + e.getAmount()); 

         e.printStackTrace(); 



      } 

    } 

} 

Compile all the above three files and run BankDemo, this would produce following result: 

Depositing $500... 

 

Withdrawing $100... 

 

Withdrawing $600... 

Sorry, but you are short $200.0 

InsufficientFundsException 

        at CheckingAccount.withdraw(CheckingAccount.java:25) 

        at BankDemo.main(BankDemo.java:13) 

Common Exceptions: 

In java it is possible to define two catergories of Exceptions and Errors. 

• JVM Exceptions: - These are exceptions/errors that are exclusively or logically thrown by the 

JVM. Examples :NullPointerException, ArrayIndexOutOfBoundsException, ClassCastException, 

• Programmatic exceptions . These exceptions are thrown explicitly by the application or the API 

programmers Examples: IllegalArgumentException, IllegalStateException. 

 
 

Multithreaded Programming 
 

Java provides built-in support for multithreaded programming. A multithreaded program contains two or 

more parts that can run concurrently. Each part of such a program is called a thread, and each thread 

defines a separate path of execution. 

A multithreading is a specialized form of multitasking. Multitasking threads require less overhead than 

multitasking processes. 

I need to define another term related to threads:  

process: A process consists of the memory space allocated by the operating system that can contain one 

or more threads. A thread cannot exist on its own; it must be a part of a process. A process remains 

running until all of the non-daemon threads are done executing. 

Multithreading enables you to write very efficient programs that make maximum use of the CPU, 

because idle time can be kept to a minimum. 
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Life Cycle of a Thread: 

A thread goes through various stages in its life cycle. For example, a thread is born, started, runs, and 

then dies. Following diagram shows complete life cycle of a thread. 

 
 

Above mentioned stages are explained here: 

• New: A new thread begins its life cycle in the new state. It remains in this state until the program 

starts the thread. It is also referred to as a born thread. 

• Runnable: After a newly born thread is started, the thread becomes runnable. A thread in this 

state is considered to be executing its task. 

• Waiting: Sometimes a thread transitions to the waiting state while the thread waits for another 

thread to perform a task.A thread transitions back to the runnable state only when another thread 

signals the waiting thread to continue executing. 

• Timed waiting: A runnable thread can enter the timed waiting state for a specified interval of 

time. A thread in this state transitions back to the runnable state when that time interval expires or 

when the event it is waiting for occurs. 

• Terminated: A runnable thread enters the terminated state when it completes its task or otherwise 

terminates. 

Thread Priorities: 

Every Java thread has a priority that helps the operating system determine the order in which threads are 

scheduled. 

Java priorities are in the range between MIN_PRIORITY (a constant of 1) and MAX_PRIORITY (a 

constant of 10). By default, every thread is given priority NORM_PRIORITY (a constant of 5). 

Threads with higher priority are more important to a program and should be allocated processor time 

before lower-priority threads. However, thread priorities cannot guarantee the order in which threads 

execute and very much platform dependentant. 



Creating a Thread: 

Java defines two ways in which this can be accomplished: 

• You can implement the Runnable interface. 

• You can extend the Thread class, itself. 

Create Thread by Implementing Runnable: 

The easiest way to create a thread is to create a class that implements the Runnable interface. 

To implement Runnable, a class need only implement a single method called run( ), which is declared 

like this: 

public void run( ) 

You will define the code that constitutes the new thread inside run() method. It is important to understand 

that run() can call other methods, use other classes, and declare variables, just like the main thread can. 

After you create a class that implements Runnable, you will instantiate an object of type Thread from 

within that class. Thread defines several constructors. The one that we will use is shown here: 

Thread(Runnable threadOb, String threadName); 

Here threadOb is an instance of a class that implements the Runnable interface and the name of the new 

thread is specified by threadName. 

After the new thread is created, it will not start running until you call its start( ) method, which is 

declared within Thread. The start( ) method is shown here: 

void start( ); 

Example: 

Here is an example that creates a new thread and starts it running: 

// Create a new thread. 

class NewThread implements Runnable { 

   Thread t; 

   NewThread() { 

      // Create a new, second thread 

      t = new Thread(this, "Demo Thread"); 

      System.out.println("Child thread: " + t); 

      t.start(); // Start the thread 

   } 

    

   // This is the entry point for the second thread. 

   public void run() { 

      try { 

         for(int i = 5; i > 0; i--) { 

            System.out.println("Child Thread: " + i); 

            // Let the thread sleep for a while. 

            Thread.sleep(500); 

         } 

     } catch (InterruptedException e) { 

         System.out.println("Child interrupted."); 

     } 

     System.out.println("Exiting child thread."); 

   } 

} 

 

class ThreadDemo { 

   public static void main(String args[]) { 

      new NewThread(); // create a new thread 



      try { 

         for(int i = 5; i > 0; i--) { 

           System.out.println("Main Thread: " + i); 

           Thread.sleep(1000); 

         } 

      } catch (InterruptedException e) { 

         System.out.println("Main thread interrupted."); 

      } 

      System.out.println("Main thread exiting."); 

   } 

} 

This would produce following result: 

Child thread: Thread[Demo Thread,5,main] 

Main Thread: 5 

Child Thread: 5 

Child Thread: 4 

Main Thread: 4 

Child Thread: 3 

Child Thread: 2 

Main Thread: 3 

Child Thread: 1 

Exiting child thread. 

Main Thread: 2 

Main Thread: 1 

Main thread exiting. 

Create Thread by Extending Thread: 

The second way to create a thread is to create a new class that extends Thread, and then to create an 

instance of that class. 

The extending class must override the run( ) method, which is the entry point for the new thread. It must 

also call start( ) to begin execution of the new thread. 

Example: 

Here is the preceding program rewritten to extend Thread: 

// Create a second thread by extending Thread 

class NewThread extends Thread { 

   NewThread() { 

      // Create a new, second thread 

      super("Demo Thread"); 

      System.out.println("Child thread: " + this); 

      start(); // Start the thread 

   } 

 

   // This is the entry point for the second thread. 

   public void run() { 

      try { 

         for(int i = 5; i > 0; i--) { 

            System.out.println("Child Thread: " + i); 

   // Let the thread sleep for a while. 

            Thread.sleep(500); 

         } 

      } catch (InterruptedException e) { 

         System.out.println("Child interrupted."); 

      } 

      System.out.println("Exiting child thread."); 

   } 

} 

 

class ExtendThread { 

   public static void main(String args[]) { 

      new NewThread(); // create a new thread 



      try { 

         for(int i = 5; i > 0; i--) { 

            System.out.println("Main Thread: " + i); 

            Thread.sleep(1000); 

         } 

      } catch (InterruptedException e) { 

         System.out.println("Main thread interrupted."); 

      } 

      System.out.println("Main thread exiting."); 

   } 

} 

This would produce following result: 

Child thread: Thread[Demo Thread,5,main] 

Main Thread: 5 

Child Thread: 5 

Child Thread: 4 

Main Thread: 4 

Child Thread: 3 

Child Thread: 2 

Main Thread: 3 

Child Thread: 1 

Exiting child thread. 

Main Thread: 2 

Main Thread: 1 

Main thread exiting. 

Thread Methods: 

Following is the list of important medthods available in the Thread class. 

SN Methods with Description 

1 public void start() 

Starts the thread in a separate path of execution, then invokes the run() method on this Thread 

object. 

2 public void run() 

If this Thread object was instantiated using a separate Runnable target, the run() method is invoked 

on that Runnable object. 

3 public final void setName(String name) 

Changes the name of the Thread object. There is also a getName() method for retrieving the name. 

4 public final void setPriority(int priority) 

Sets the priority of this Thread object. The possible values are between 1 and 10. 

5 public final void setDaemon(boolean on) 

A parameter of true denotes this Thread as a daemon thread. 

6 public final void join(long millisec) 

The current thread invokes this method on a second thread, causing the current thread to block until 

the second thread terminates or the specified number of milliseconds passes. 



7 public void interrupt() 

Interrupts this thread, causing it to continue execution if it was blocked for any reason. 

8 public final boolean isAlive() 

Returns true if the thread is alive, which is any time after the thread has been started but before it 

runs to completion. 

The previous methods are invoked on a particular Thread object. The following methods in the Thread 

class are static. Invoking one of the static methods performs the operation on the currently running thread 

SN Methods with Description 

1 public static void yield() 

Causes the currently running thread to yield to any other threads of the same priority that are 

waiting to be scheduled 

2 public static void sleep(long millisec) 

Causes the currently running thread to block for at least the specified number of milliseconds 

3 public static boolean holdsLock(Object x) 

Returns true if the current thread holds the lock on the given Object. 

4 public static Thread currentThread() 

Returns a reference to the currently running thread, which is the thread that invokes this method. 

5 public static void dumpStack() 

Prints the stack trace for the currently running thread, which is useful when debugging a 

multithreaded application. 

Example: 

The following ThreadClassDemo program demonstrates some of these methods of the Thread class: 

// File Name : DisplayMessage.java 

// Create a thread to implement Runnable 

public class DisplayMessage implements Runnable 

{ 

   private String message; 

   public DisplayMessage(String message) 

   { 

      this.message = message; 

   } 

   public void run() 

   { 

      while(true) 

      { 

         System.out.println(message); 

      } 

   } 

} 

 

// File Name : GuessANumber.java 

// Create a thread to extentd Thread 

public class GuessANumber extends Thread 



{ 

   private int number; 

   public GuessANumber(int number) 

   { 

      this.number = number; 

   } 

   public void run() 

   { 

      int counter = 0; 

      int guess = 0; 

      do 

      { 

          guess = (int) (Math.random() * 100 + 1); 

          System.out.println(this.getName() 

                       + " guesses " + guess); 

          counter++; 

      }while(guess != number); 

      System.out.println("** Correct! " + this.getName() 

                       + " in " + counter + " guesses.**"); 

   } 

} 

 

// File Name : ThreadClassDemo.java 

public class ThreadClassDemo 

{ 

   public static void main(String [] args) 

   { 

      Runnable hello = new DisplayMessage("Hello"); 

      Thread thread1 = new Thread(hello); 

      thread1.setDaemon(true); 

      thread1.setName("hello"); 

      System.out.println("Starting hello thread..."); 

      thread1.start(); 

       

      Runnable bye = new DisplayMessage("Goodbye"); 

      Thread thread2 = new Thread(hello); 

      thread2.setPriority(Thread.MIN_PRIORITY); 

      thread2.setDaemon(true); 

      System.out.println("Starting goodbye thread..."); 

      thread2.start(); 

 

      System.out.println("Starting thread3..."); 

      Thread thread3 = new GuessANumber(27); 

      thread3.start(); 

      try 

      { 

         thread3.join(); 

      }catch(InterruptedException e) 

      { 

         System.out.println("Thread interrupted."); 

      } 

      System.out.println("Starting thread4..."); 

      Thread thread4 = new GuessANumber(75); 

       

   thread4.start(); 

      System.out.println("main() is ending..."); 

   } 

} 

This would produce following result. You can try this example again and again and you would get 

different result every time. 

Starting hello thread... 

Starting goodbye thread... 

Hello 

Hello 

Hello 

Hello 

Hello 

Hello 



Hello 

Hello 

Hello 

Thread-2 guesses 27 

Hello 

** Correct! Thread-2 in 102 guesses.** 

Hello 

Starting thread4... 

Hello 

Hello 

..........remaining result produced. 

 

Thread Synchronization 

When two or more threads need access to a shared resource, they need some way to ensure that the 

resource will be used by only one thread at a time. 

The process by which this synchronization is achieved is called thread synchronization. 

The synchronized keyword in Java creates a block of code referred to as a critical section. Every Java 

object with a critical section of code gets a lock associated with the object. To enter a critical section, a 

thread needs to obtain the corresponding object's lock. 

This is the general form of the synchronized statement: 

synchronized(object) { 

   // statements to be synchronized 

} 

Here, object is a reference to the object being synchronized. A synchronized block ensures that a call to a 

method that is a member of object occurs only after the current thread has successfully entered object's 

monitor. 

Here is an example, using a synchronized block within the run( ) method: 

// File Name : Callme.java 

// This program uses a synchronized block. 

class Callme { 

   void call(String msg) { 

      System.out.print("[" + msg); 

      try { 

         Thread.sleep(1000); 

      } catch (InterruptedException e) { 

         System.out.println("Interrupted"); 

      } 

      System.out.println("]"); 

   } 

} 

 

// File Name : Caller.java 

class Caller implements Runnable { 

   String msg; 

   Callme target; 

   Thread t; 

   public Caller(Callme targ, String s) { 

      target = targ; 

      msg = s; 

      t = new Thread(this); 

      t.start(); 

   } 

    

   // synchronize calls to call() 

   public void run() { 

      synchronized(target) { // synchronized block 



         target.call(msg); 

      } 

   } 

} 

// File Name : Synch.java 

class Synch { 

   public static void main(String args[]) { 

      Callme target = new Callme(); 

      Caller ob1 = new Caller(target, "Hello"); 

      Caller ob2 = new Caller(target, "Synchronized"); 

      Caller ob3 = new Caller(target, "World"); 

    

      // wait for threads to end 

      try { 

         ob1.t.join(); 

         ob2.t.join(); 

         ob3.t.join(); 

      } catch(InterruptedException e) { 

         System.out.println("Interrupted"); 

      } 

   } 

} 

This would produce following result: 

[Hello] 

[World] 

[Synchronized] 

 

Interthread Communication 

Consider the classic queuing problem, where one thread is producing some data and another is 

consuming it. To make the problem more interesting, suppose that the producer has to wait until the 

consumer is finished before it generates more data. 

In a polling system, the consumer would waste many CPU cycles while it waited for the producer to 

produce. Once the producer was finished, it would start polling, wasting more CPU cycles waiting for the 

consumer to finish, and so on. Clearly, this situation is undesirable. 

To avoid polling, Java includes an elegant interprocess communication mechanism via the following 

methods: 

• wait( ): This method tells the calling thread to give up the monitor and go to sleep until some 

other thread enters the same monitor and calls notify( ). 

• notify( ): This method wakes up the first thread that called wait( ) on the same object. 

• notifyAll( ): This method wakes up all the threads that called wait( ) on the same object.c The 

highest priority thread will run first. 

These methods are implemented as final methods in Object, so all classes have them. All three methods 

can be called only from within a synchronized context. 

These methods are declared within Object. Various forms of wait( ) exist that allow you to specify a 

period of time to wait. 

Example: 

The following sample program consists of four classes: Q, the queue that you're trying to synchronize; 

Producer, the threaded object that is producing queue entries; Consumer, the threaded object that is 

consuming queue entries; and PC, the tiny class that creates the single Q, Producer, and Consumer. 



The proper way to write this program in Java is to use wait( ) and notify( ) to signal in both directions, as 

shown here: 

class Q { 

   int n; 

   boolean valueSet = false; 

   synchronized int get() { 

      if(!valueSet) 

      try { 

         wait(); 

      } catch(InterruptedException e) { 

         System.out.println("InterruptedException caught"); 

      } 

      System.out.println("Got: " + n); 

      valueSet = false; 

      notify(); 

      return n; 

   } 

 

   synchronized void put(int n) { 

      if(valueSet) 

      try { 

         wait(); 

      } catch(InterruptedException e) { 

         System.out.println("InterruptedException caught"); 

      } 

      this.n = n; 

      valueSet = true; 

      System.out.println("Put: " + n); 

      notify(); 

   } 

} 

 

class Producer implements Runnable { 

   Q q; 

   Producer(Q q) { 

      this.q = q; 

      new Thread(this, "Producer").start(); 

   } 

 

   public void run() { 

      int i = 0; 

      while(true) { 

         q.put(i++); 

      } 

   } 

} 

 

class Consumer implements Runnable { 

    Q q; 

    Consumer(Q q) { 

       this.q = q; 

       new Thread(this, "Consumer").start(); 

    } 

    public void run() { 

       while(true) { 

       q.get(); 

    } 

  } 

} 

class PCFixed { 

   public static void main(String args[]) { 

      Q q = new Q(); 

      new Producer(q); 

      new Consumer(q); 

      System.out.println("Press Control-C to stop."); 

   } 

} 



Inside get( ), wait( ) is called. This causes its execution to suspend until the Producer notifies you that 

some data is ready. 

When this happens, execution inside get( ) resumes. After the data has been obtained, get( ) calls 

 notify( ). This tells Producer that it is okay to put more data in the queue. 

 

Inside put( ), wait( ) suspends execution until the Consumer has removed the item from the queue. When 

execution resumes, the next item of data is put in the queue, and notify( ) is called. This tells the 

Consumer that it should now remove it. 

Here is some output from this program, which shows the clean synchronous behavior: 

Put: 1 

Got: 1 

Put: 2 

Got: 2 

Put: 3 

Got: 3 

Put: 4 

Got: 4 

Put: 5 

Got: 5 

 

Thread Control: Suspend, Stop and Resume 

While the suspend( ), resume( ), and stop( ) methods defined by Thread class seem to be a perfectly 

reasonable and convenient approach to managing the execution of threads, they must not be used for new 

Java programs and obsolete in newer versions of Java. 

The following example illustrates how the wait( ) and notify( ) methods that are inherited from Object 

can be used to control the execution of a thread. 

This example is similar to the program in the previous section. However, the deprecated method calls 

have been removed. Let us consider the operation of this program. 

The NewThread class contains a boolean instance variable named suspendFlag, which is used to control 

the execution of the thread. It is initialized to false by the constructor. 

The run( ) method contains a synchronized statement block that checks suspendFlag. If that variable is 

true, the wait( ) method is invoked to suspend the execution of the thread. The mysuspend( ) method sets 

suspendFlag to true. The myresume( ) method sets suspendFlag to false and invokes notify( ) to wake up 

the thread. Finally, the main( ) method has been modified to invoke the mysuspend( ) and myresume( ) 

methods. 

Example: 

// Suspending and resuming a thread for Java 2 

class NewThread implements Runnable { 

   String name; // name of thread 

   Thread t; 

   boolean suspendFlag; 

   NewThread(String threadname) { 

      name = threadname; 

      t = new Thread(this, name); 

      System.out.println("New thread: " + t); 

      suspendFlag = false; 

      t.start(); // Start the thread 

   } 

   // This is the entry point for thread. 

   public void run() { 
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      try { 

      for(int i = 15; i > 0; i--) { 

         System.out.println(name + ": " + i); 

         Thread.sleep(200); 

         synchronized(this) { 

            while(suspendFlag) { 

               wait(); 

            } 

          } 

        } 

      } catch (InterruptedException e) { 

         System.out.println(name + " interrupted."); 

      } 

      System.out.println(name + " exiting."); 

   } 

   void mysuspend() { 

      suspendFlag = true; 

   } 

   synchronized void myresume() { 

      suspendFlag = false; 

       notify(); 

   } 

} 

 

class SuspendResume { 

   public static void main(String args[]) { 

      NewThread ob1 = new NewThread("One"); 

      NewThread ob2 = new NewThread("Two"); 

      try { 

         Thread.sleep(1000); 

         ob1.mysuspend(); 

         System.out.println("Suspending thread One"); 

         Thread.sleep(1000); 

         ob1.myresume(); 

         System.out.println("Resuming thread One"); 

         ob2.mysuspend(); 

         System.out.println("Suspending thread Two"); 

         Thread.sleep(1000); 

         ob2.myresume(); 

         System.out.println("Resuming thread Two"); 

      } catch (InterruptedException e) { 

         System.out.println("Main thread Interrupted"); 

      } 

      // wait for threads to finish 

      try { 

         System.out.println("Waiting for threads to finish."); 

         ob1.t.join(); 

         ob2.t.join(); 

      } catch (InterruptedException e) { 

         System.out.println("Main thread Interrupted"); 

      } 

      System.out.println("Main thread exiting."); 

   } 

} 

Here is the output produced by the above program: 

New thread: Thread[One,5,main] 

One: 15 

New thread: Thread[Two,5,main] 

Two: 15 



One: 14 

Two: 14 

One: 13 

Two: 13 

One: 12 

Two: 12 

One: 11 

Two: 11 

Suspending thread One 

Two: 10 

Two: 9 

Two: 8 

Two: 7 

Two: 6 

Resuming thread One 

Suspending thread Two 

One: 10 

One: 9 

One: 8 

One: 7 

One: 6 

Resuming thread Two 

Waiting for threads to finish. 

Two: 5 

One: 5 

Two: 4 

One: 4 

Two: 3 

One: 3 

Two: 2 

One: 2 

Two: 1 

One: 1 

Two exiting. 

One exiting. 

Main thread exiting. 

 

Using isAlive( ) and join( ) 

How can one thread know when another thread has ended? Fortunately, Thread provides a means by 

which you can answer this question. 

Two ways exist to determine whether a thread has finished. First, you can call isAlive( ) on the thread. 

This method is defined by Thread, and its general form is shown here: 

 

final boolean isAlive( ); 

 

The isAlive( ) method returns true if the thread upon which it is called is still running. It returns false 

otherwise. 

While isAlive( ) is occasionally useful, the method that you will more commonly use to wait for a thread 

to finish is called join( ), shown here: 

 

final void join( ) throws InterruptedException 

 



This method waits until the thread on which it is called terminates. Its name comes from the concept of 

the calling thread waiting until the specified thread joins it. Additional forms of join( ) allow you to 

specify a maximum amount of time that you want to wait for the specified thread to terminate. 

 

Here is an improved version of the preceding example that uses join( ) to ensure that the main thread is 

the last to stop. It also demonstrates the isAlive( ) method. 
// Using join() to wait for threads to finish. 

class NewThread implements Runnable { 

String name; // name of thread 

Thread t; 

NewThread(String threadname) { 

name = threadname; 

t = new Thread(this, name); 

System.out.println("New thread: " + t); 

t.start(); // Start the thread 

} 

// This is the entry point for thread. 

public void run() { 

try { 

for(int i = 5; i > 0; i--) { 

System.out.println(name + ": " + i); 

Thread.sleep(1000); 

} 

} catch (InterruptedException e) { 

System.out.println(name + " interrupted."); 

} 

System.out.println(name + " exiting."); 

} 

} 

class DemoJoin { 

public static void main(String args[]) { 

NewThread ob1 = new NewThread("One"); 

NewThread ob2 = new NewThread("Two"); 

NewThread ob3 = new NewThread("Three"); 

System.out.println("Thread One is alive: " 

+ ob1.t.isAlive()); 

System.out.println("Thread Two is alive: " 

+ ob2.t.isAlive()); 

System.out.println("Thread Three is alive: " 

+ ob3.t.isAlive()); 

// wait for threads to finish 

try { 

System.out.println("Waiting for threads to finish."); 

ob1.t.join(); 

ob2.t.join(); 

ob3.t.join(); 

} catch (InterruptedException e) { 

System.out.println("Main thread Interrupted"); 

} 

System.out.println("Thread One is alive: " 

+ ob1.t.isAlive()); 

System.out.println("Thread Two is alive: " 

+ ob2.t.isAlive()); 

System.out.println("Thread Three is alive: " 

+ ob3.t.isAlive()); 

System.out.println("Main thread exiting."); 

} 

} 



Sample output from this program is. 

New thread: Thread[One,5,main] 

New thread: Thread[Two,5,main] 

New thread: Thread[Three,5,main] 

Thread One is alive: true 

Thread Two is alive: true 

Thread Three is alive: true 

Waiting for threads to finish. 

One: 5 

Two: 5 

Three: 5 

One: 4 

Two: 4 

Three: 4 

One: 3 

Two: 3 

Three: 3 

One: 2 

Two: 2 

Three: 2 

One: 1 

Two: 1 

Three: 1 

Two exiting. 

Three exiting. 

One exiting. 

Thread One is alive: false 

Thread Two is alive: false 

Thread Three is alive: false 

Main thread exiting. 

 

Java Thread Priority 

Java thread priority is one of the important concepts in java thread. Every thread created has some 

priority. Threads are executed according to their priority. Threads with higher priority are executed 

before threads with lower priority. A newly created thread has same priority as the thread that creates it. 

Java thread scheduler uses the thread priority in the form of an integer value, it is used to determine the 

execution schedule of a thread. Threads with higher priority get the CPU time first. 

Java thread priorities are integer values ranging from 1 to 10. 1 is the lowest priority and 10 is the highest 

priority. The default priority of a thread is 5. 

The thread priorities are assigned to some constant literals as follows, 

1. Thread.MIN_PRIORITY : It is the minimum priority of any thread i.e. 1  

2. Thread.MAX_PRIORITY : It is the maximum priority of any thread i.e. 10  

3. Thread.NORM_PRIORITY : It is the normal and default priority of ant thread i.e. 5  

To set the thread priorities we can use setPriority() method. Its syntax is, 



final void setPriority(int level); 

To obtain the current priority of a thread we can use getPriority() method. Its syntax is, 

final int getPriority(); 

Java thread priority example: 

class ExampleThread implements Runnable 

{ 

public void run() 

{ 

while(true) 

{ 

System.out.println(Thread.currentThread().getName()); 

} 

} 

} 

public class JavaThreadPriorityExample 

{ 

public static void main(String args[]) 

{ 

ExampleThread et = new ExampleThread(); 

Thread th1 = new Thread(et, "First Thread"); 

Thread th2 = new Thread(et, "Second Thread"); 

th2.setPriority(th1.getPriority()+3); 

th1.start(); 

th2.start(); 

} 

} 

Output: 

Thread priority of th1 is 5 

Thread priority of th2 is 8 

First Thread 

First Thread 

First Thread 

First Thread 

First Thread 

First Thread 

Second Thread 

Second Thread 

Second Thread 

Second Thread 

Second Thread 

Second Thread 

Second Thread 

Second Thread 

Second Thread 

Second Thread 

Second Thread 

Second Thread 

Second Thread 



Java - Applets Basics 
An applet is a Java program that runs in a Web browser. An applet can be a fully functional Java 

application because it has the entire Java API at its disposal. 

There are some important differences between an applet and a standalone Java application, including the 

following: 

• An applet is a Java class that extends the java.applet.Applet class. 

• A main() method is not invoked on an applet, and an applet class will not define main(). 

• Applets are designed to be embedded within an HTML page. 

• When a user views an HTML page that contains an applet, the code for the applet is downloaded 

to the user's machine. 

• A JVM is required to view an applet. The JVM can be either a plug-in of the Web browser or a 

separate runtime environment. 

• The JVM on the user's machine creates an instance of the applet class and invokes various 

methods during the applet's lifetime. 

• Applets have strict security rules that are enforced by the Web browser. The security of an applet 

is often referred to as sandbox security, comparing the applet to a child playing in a sandbox with 

various rules that must be followed. 

• Other classes that the applet needs can be downloaded in a single Java Archive (JAR) file. 

Types of Applets :-  
The applets can be embedded into web pages in two ways:- 

We can write our applet and applet and embed them into web pages. 

We can download an applet from an applet from a remote computer system and then embed it into web 

page. 

Local Applet :- 

An applet developed locally and stored in a local system is local applet. Local applet can run of line , 

means that when a web page is trying to find a local applet , does not to use the internet and therefore the 

local system does not require the internet connection . It simply searches the directories in the local 

system and locates and loads the specified applet. 

Remote Applet:-  

The remote applet is that which is developed by someone else and stored on a remote computer 

connected to the internet, we can download the remote applet onto your system via the internet and run it. 

In order to locate and load a remote applet, we must know the applet’s address on the web. This address 

is known as Uniform Resource Locator (URL) and must be specified in the applet’s HTML document as 

the value of the CODEBASE attribute. 

Local and Remote Applets Vs Applications 

There are significant difference between applets and stand alone java applications and stand alone java 

applications. Applets are not full featured applications programs. They are designed for use on the internet; they 

impose certain limitations and restrictions in their design. 

Main method is not used in any Applet as it is not required for initiating the execution of the code , whereas , 

Applets when loaded ,automatically call certain methods of Applet class to start and execute the applet code. 

Applets are run from inside a web page using a special feature known as HTML tag. 

Files that are located in the local computer cannot be read or write by the applets. 

Applets cannot communicate with other servers on the network. 

Applets cannot run any program from the local computer. 

Applets are restricted from using libraries from other language such as C or C++. 



Applet Life Cycle 

        Applet runs in the browser and its lifecycle method are called by JVM at its birth, its death and when 

it is momentarily   away. 

        Every Applet can be said to be any of the following state 

          1.   New Born state 

          2.   Running state 

          3.   Idle state (may or may not) 

          4.   Dead state 

        The following figure represents the life cycle of the Applet 

  

New Born State 

• The life cycle of an applet is begin  on that time when the applet is first loaded into the browser  

and called the init() method.  

• The init() method is called only one time in the life cycle on an applet.  

• The init() method is basically called to read the PARAM tag in the html file.  

• The init () method retrieve the passed parameter through the PARAM tag of html file using get  

Parameter() method .  

• All the initialization such as initialization of variables and the objects like image, sound file are 

loaded in the init ()  method .  

• After the initialization of the init() method user can interact  with the Applet  



Syntax: 

public void init() 

{ 

                       Statements 

} 

Running State  

• After initialization, this state will automatically occur by invoking the start method of applet class 

which again calls the run method and which calls the paint method.  

• The running state also occurs from idle state when the applet is reloaded.  

• This method may be called multiples time when the Applet needs to be started or restarted.  

• For Example if the user wants to return to the Applet, in this situation the start Method() of an 

Applet will be called by the web browser and the user will be back on the applet.  

• In the start method user can interact within the applet.  

Syntax: 

public void start() 

{ 

                       Statements 

} 

Idle State 

• The idle state will make the execution of the applet to be halted temporarily.  

• Applet moves to this state when the currently executed applet is minimized or when the user 

switches over to another page.  

• At this point the stop method is invoked.  

• From the idle state the applet can move to the running state.  

• The stop() method can be called multiple times in the life cycle of applet  Or should be called at 

least one time.   

• For example the stop() method is called by the web browser on that time When the user leaves 

one applet to go another applet  

Syntax: 

public void stop() 

{ 

                       Statements 

} 



Dead State 

• When the applet programs terminate, the destroy function is invoked which makes an applet to be in dead state.  

• The destroy() method is called  only one time in the life cycle of Applet like init() method.  

Syntax: 

public void destroy() 

{ 

                       Statements 

} 

Display State 

• The applet is said to be in display state when the paint method is called.  

• This method can be used when we want to display output in the screen.  

• This method can be called any number of times.  

•     paint() method is must in all applets when we want to draw something on the applet window.  

•      paint() method takes Graphics object as argument  

Syntax: 

public void paint(Graphics g) 

{ 

                       Statements 

} 

 

Example: 

        You can run this program, minimize the applet window and then maximize the window and see the 

sequence of method calls. 

 
/*Program to illustrate the sequence of method call when an applet is loaded*/ 

/* file name “AppLife.java”  */ 

import java.applet.*; 

import java.awt.*; 

  

/* <applet code="AppLife.class" width="200" height="200">   

</applet> */ 

  

public class AppLife extends Applet 

{ 

    String msg="The currently executing method"; 

  

    public void init() 

     { 

           msg+="init()"; 

     } 

  



     public void start() 

     { 

           msg+="start()"; 

     } 

  

     public void stop() 

     { 

 msg+="stop()"; 

     } 

  

    public void paint(Graphics g) 

    { 

 g.drawString(msg,100,100); 

  showStatus("Test applet"); 

    } 

} 

Compile and Run Applet: 

If  the applet tag ( <applet>…………</applet> ) are placed in your java program then, follow the 

step: 

 C:\temp\> javac  AppLife.java 

C:\temp\> appletviewer  AppLife.java   (complete filename with extension ). 

If the applet tag placed in a html page then simply double click on that page. JVM automatically 

load and start applet in your browser. 
  

Output: 

  

A "Hello, World" Applet: 

The following is a simple applet named HelloWorldApplet.java: 

import java.applet.*; 

import java.awt.*; 

 

public class HelloWorldApplet extends Applet 

{ 



   public void paint (Graphics g) 

   { 

      g.drawString ("Hello World", 25, 50); 

   } 

} 

These import statements bring the classes into the scope of our applet class: 

• java.applet.Applet. 

• java.awt.Graphics. 

Without those import statements, the Java compiler would not recognize the classes Applet and Graphics, 

which the applet class refers to. 

The Applet CLASS: 

Every applet is an extension of the java.applet.Applet class. The base Applet class provides methods that 

a derived Applet class may call to obtain information and services from the browser context. 

These include methods that do the following: 

• Get applet parameters 

• Get the network location of the HTML file that contains the applet 

• Get the network location of the applet class directory 

• Print a status message in the browser 

• Fetch an image 

• Fetch an audio clip 

• Play an audio clip 

• Resize the applet 

Additionally, the Applet class provides an interface by which the viewer or browser obtains information 

about the applet and controls the applet's execution. The viewer may: 

• request information about the author, version and copyright of the applet 

• request a description of the parameters the applet recognizes 

• initialize the applet 

• destroy the applet 

• start the applet's execution 

• stop the applet's execution 

The Applet class provides default implementations of each of these methods. Those implementations may 

be overridden as necessary. 

The "Hello, World" applet is complete as it stands. The only method overridden is the paint method. 

Invoking an Applet: 

An applet may be invoked by embedding directives in an HTML file and viewing the file through an 

applet viewer or Java-enabled browser. 



The <applet> tag is the basis for embedding an applet in an HTML file. Below is an example that invokes 

the "Hello, World" applet: 

<html> 

<title>The Hello, World Applet</title> 

<hr> 

<applet code="HelloWorldApplet.class" width="320" height="120"> 

If your browser was Java-enabled, a "Hello, World" 

message would appear here. 

</applet> 

<hr> 

</html> 

 

Note: You can refer to HTML Applet Tag to understand more about calling applet from HTML. 

The code attribute of the <applet> tag is required. It specifies the Applet class to run. Width and height 

are also required to specify the initial size of the panel in which an applet runs. The applet directive must 

be closed with a </applet> tag. 

If an applet takes parameters, values may be passed for the parameters by adding <param> tags between 

<applet> and </applet>. The browser ignores text and other tags between the applet tags. 

Non-Java-enabled browsers do not process <applet> and </applet>. Therefore, anything that appears 

between the tags, not related to the applet, is visible in non-Java-enabled browsers. 

The viewer or browser looks for the compiled Java code at the location of the document. To specify 

otherwise, use the codebase attribute of the <applet> tag as shown: 

<applet codebase="http://amrood.com/applets" 

code="HelloWorldApplet.class" width="320" height="120"> 

 

If an applet resides in a package other than the default, the holding package must be specified in the code 

attribute using the period character (.) to separate package/class components. For example: 

 

<applet code="mypackage.subpackage.TestApplet.class"  

           width="320" height="120"> 

Getting Applet Parameters: 

The following example demonstrates how to make an applet respond to setup parameters specified in the 

document. This applet displays a checkerboard pattern of black and a second color. 

The second color and the size of each square may be specified as parameters to the applet within the 

document. 

CheckerApplet gets its parameters in the init() method. It may also get its parameters in the paint() 

method. However, getting the values and saving the settings once at the start of the applet, instead of at 

every refresh, is convenient and efficient. 

The applet viewer or browser calls the init() method of each applet it runs. The viewer calls init() once, 

immediately after loading the applet. (Applet.init() is implemented to do nothing.) Override the default 

implementation to insert custom initialization code. 

The Applet.getParameter() method fetches a parameter given the parameter's name (the value of a 

parameter is always a string). If the value is numeric or other non-character data, the string must be 

parsed. 
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The following is a skeleton of CheckerApplet.java: 

import java.applet.*; 

import java.awt.*; 

public class CheckerApplet extends Applet 

{ 

   int squareSize = 50;// initialized to default size 

   public void init () {} 

   private void parseSquareSize (String param) {} 

   private Color parseColor (String param) {} 

   public void paint (Graphics g) {} 

} 

Here are CheckerApplet's init() and private parseSquareSize() methods: 

public void init () 

{ 

   String squareSizeParam = getParameter ("squareSize"); 

   parseSquareSize (squareSizeParam); 

   String colorParam = getParameter ("color"); 

   Color fg = parseColor (colorParam); 

   setBackground (Color.black); 

   setForeground (fg); 

} 

private void parseSquareSize (String param) 

{ 

   if (param == null) return; 

   try { 

      squareSize = Integer.parseInt (param); 

   } 

   catch (Exception e) { 

     // Let default value remain 

   } 

} 

The applet calls parseSquareSize() to parse the squareSize parameter. parseSquareSize() calls the library 

method Integer.parseInt(), which parses a string and returns an integer. Integer.parseInt() throws an 

exception whenever its argument is invalid. 

Therefore, parseSquareSize() catches exceptions, rather than allowing the applet to fail on bad input. 

The applet calls parseColor() to parse the color parameter into a Color value. parseColor() does a series 

of string comparisons to match the parameter value to the name of a predefined color. You need to 

implement these methods to make this applet works. 

Specifying Applet Parameters: 

The following is an example of an HTML file with a CheckerApplet embedded in it. The HTML file 

specifies both parameters to the applet by means of the <param> tag. 

<html> 

<title>Checkerboard Applet</title> 

<hr> 

<applet code="CheckerApplet.class" width="480" height="320"> 

<param name="color" value="blue"> 

<param name="squaresize" value="30"> 

</applet> 



<hr> 

</html> 

Note: Parameter names are not case sensitive. 

Application Conversion to Applets: 

It is easy to convert a graphical Java application (that is, an application that uses the AWT and that you 

can start with the java program launcher) into an applet that you can embed in a web page. 

Here are the specific steps for converting an application to an applet. 

1. Make an HTML page with the appropriate tag to load the applet code. 

2. Supply a subclass of the JApplet class. Make this class public. Otherwise, the applet cannot be 

loaded. 

3. Eliminate the main method in the application. Do not construct a frame window for the 

application. Your application will be displayed inside the browser. 

4. Move any initialization code from the frame window constructor to the init method of the applet. 

You don't need to explicitly construct the applet object.the browser instantiates it for you and calls 

the init method. 

5. Remove the call to setSize; for applets, sizing is done with the width and height parameters in the 

HTML file. 

6. Remove the call to setDefaultCloseOperation. An applet cannot be closed; it terminates when the 

browser exits. 

7. If the application calls setTitle, eliminate the call to the method. Applets cannot have title bars. 

(You can, of course, title the web page itself, using the HTML title tag.) 

8. Don't call setVisible(true). The applet is displayed automatically. 

Event Handling: 

Applets inherit a group of event-handling methods from the Container class. The Container class defines 

several methods, such as processKeyEvent and processMouseEvent, for handling particular types of 

events, and then one catch-all method called processEvent. 

Inorder to react an event, an applet must override the appropriate event-specific method. 

import java.awt.event.MouseListener; 

import java.awt.event.MouseEvent; 

import java.applet.Applet; 

import java.awt.Graphics; 

 

 

public class ExampleEventHandling extends Applet  

    implements MouseListener { 

 

    StringBuffer strBuffer; 

 

    public void init() { 

 addMouseListener(this); 

 strBuffer = new StringBuffer(); 

        addItem("initializing the apple "); 

    } 



 

    public void start() { 

        addItem("starting the applet "); 

    } 

 

    public void stop() { 

        addItem("stopping the applet "); 

    } 

 

    public void destroy() { 

        addItem("unloading the applet"); 

    } 

 

    void addItem(String word) { 

        System.out.println(word); 

        strBuffer.append(word); 

        repaint(); 

    } 

 

    public void paint(Graphics g) { 

 //Draw a Rectangle around the applet's display area. 

        g.drawRect(0, 0,  

     getWidth() - 1, 

     getHeight() - 1); 

 

 //display the string inside the rectangle. 

        g.drawString(strBuffer.toString(), 10, 20); 

    } 

 

    

    public void mouseEntered(MouseEvent event) { 

    } 

    public void mouseExited(MouseEvent event) { 

    } 

    public void mousePressed(MouseEvent event) { 

    } 

    public void mouseReleased(MouseEvent event) { 

    } 

 

    public void mouseClicked(MouseEvent event) { 

 addItem("mouse clicked! "); 

    } 

} 

Now let us call this applet as follows: 

<html> 

<title>Event Handling</title> 

<hr> 

<applet code="ExampleEventHandling.class"  

width="300" height="300"> 

</applet> 

<hr> 

</html> 

Initially the applet will display "initializing the applet. Starting the applet." Then once you click inside the 

rectangle "mouse clicked" will be displayed as well. 



Displaying Images: 

An applet can display images of the format GIF, JPEG, BMP, and others. To display an image within the 

applet, you use the drawImage() method found in the java.awt.Graphics class. 

Following is the example showing all the steps to show images: 

import java.applet.*; 

import java.awt.*; 

import java.net.*; 

public class ImageDemo extends Applet 

{ 

  private Image image; 

  private AppletContext context; 

  public void init() 

  { 

      context = this.getAppletContext(); 

      String imageURL = this.getParameter("image"); 

      if(imageURL == null) 

      { 

         imageURL = "java.jpg"; 

      } 

      try 

      { 

         URL url = new URL(this.getDocumentBase(), imageURL); 

         image = context.getImage(url); 

      }catch(MalformedURLException e) 

      { 

         e.printStackTrace(); 

         // Display in browser status bar 

         context.showStatus("Could not load image!"); 

      } 

   } 

   public void paint(Graphics g) 

   { 

      context.showStatus("Displaying image"); 

      g.drawImage(image, 0, 0, 200, 84, null); 

      g.drawString("www.javalicense.com", 35, 100); 

   }   

} 

Now let us call this applet as follows: 

<html> 

<title>The ImageDemo applet</title> 

<hr> 

<applet code="ImageDemo.class" width="300" height="200"> 

<param name="image" value="java.jpg"> 

</applet> 

<hr> 

</html> 

Playing Audio: 

An applet can play an audio file represented by the AudioClip interface in the java.applet package. The 

AudioClip interface has three methods, including: 

• public void play(): Plays the audio clip one time, from the beginning. 

• public void loop(): Causes the audio clip to replay continually. 

• public void stop(): Stops playing the audio clip. 



To obtain an AudioClip object, you must invoke the getAudioClip() method of the Applet class. The 

getAudioClip() method returns immediately, whether or not the URL resolves to an actual audio file. The 

audio file is not downloaded until an attempt is made to play the audio clip. 

Following is the example showing all the steps to play an audio: 

import java.applet.*; 

import java.awt.*; 

import java.net.*; 

public class AudioDemo extends Applet 

{ 

   private AudioClip clip; 

   private AppletContext context; 

   public void init() 

   { 

      context = this.getAppletContext(); 

      String audioURL = this.getParameter("audio"); 

      if(audioURL == null) 

      { 

         audioURL = "default.au"; 

      } 

      try 

      { 

         URL url = new URL(this.getDocumentBase(), audioURL); 

         clip = context.getAudioClip(url); 

      }catch(MalformedURLException e) 

      { 

         e.printStackTrace(); 

         context.showStatus("Could not load audio file!"); 

      } 

   } 

   public void start() 

   { 

      if(clip != null) 

      { 

         clip.loop(); 

      } 

   } 

   public void stop() 

   { 

      if(clip != null) 

      { 

         clip.stop(); 

      } 

   } 

} 

 

Now let us call this applet as follows: 

<html> 

<title>The ImageDemo applet</title> 

<hr> 

<applet code="ImageDemo.class" width="0" height="0"> 

<param name="audio" value="test.wav"> 

</applet> 

<hr> 

</html> 

You can use your test.wav at your PC to test the above example. 


