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CHAPTER-1 

OBJECT ORIENTED PROGRAMMING (OOPS) 

1.1 PROGRAMMING LANGUAGE 
1.2 Object Oriented Programming 

1.3     OOPs Concept and Terminology 
1.4     BENEFITS OF OOPS 
1.5      APPLICATION OF OPPs 
   
 
 

1.1    PROGRAMMING LANGUAGE--> 

• A Programming Language is a formal language, which comprises a set of instructions 

that produce various kinds of output. 

• A Program is Witten as a series of human understandable Computer instructions that can 

be read by a compiler and linker, and translated into machine code so that a computer 

understand and run it. 

• Example’s, C++, Java, PHP, Python, JavaScript etc. 

1.2  Object Oriented Programming->> 

• Object Oriented Programming is a programming paradigm based on the concept of 

"object", which can contain data, in the form of fields , and code in the form of 

procedures. 

• What is an object? 

An object is a software bundle of related state and behavior. Software objects are often 

used to model the real-world objects that you find in everyday life. 

Ex:- real world objects your dog, your desk, your television set, your bicycle. 

Dogs have state ( Name, color, breed, hungry)  and behavior (barking, fetching, wagging 

tail) , Bicycle also have state (current gear, current pedal cadence, current speed) and 

behavior ( changing gear, applying brakes). 

• What is Class? 

A class is the blueprint from individual objects are created. 

Ex:- In the real world there may be thousands of bicycles in existence, all of the same 

make and model. Each bicycle was built from the same set of blueprints and therefore 

contains the same components. 

In object Oriented term --> 

We say that your bicycle is an instance of the class of objects know as bicycles. 

What is class? 

A class is an entity that determines how an object will behave and what the object 

will contain. Or 

It is a blueprint or set of instruction to build a specific type of object. 
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Syntax:-   Class <class name> 

                  { 

                  fields; 

                  methods;                  } 

• What is Object? 

An object is a specimen of a class or an object is an instance of class. 

1.3 Oops Concept and Terminology 

 

Abstraction:-- Abstraction means using simple things to represent complexity. We 

all know how to turn the TV on, but we don't need to know how it works in order to 

enjoy it. In Java abstraction means simple thing like a objects, class and variables 

represent more complex underlying code and data. This is important because it lets 

avoid repeating the same work multiple times. 

Encapsulation:-- This is the practice of keeping fields within a class private, then 

providing access to them via public method. 

• It's protective barrier that keeps the data and code safe with in the class itself. 

• This way we can reuse objects like code components or variables without 

allowing open access to the data system wide. 

Inheritance:- This is a special feature of oops in java. It lets Programmer create new classes that 

share some of the attributes of existing classes. 

Polymorphism:- This java oops concept let's Programmer uses the same word to mean different 

things in different contexts. 

• One form of polymorphism in java is :- 

1. Method Overloading:- That's different meanings are implied by the code itself.  

2. Method Overriding:- That's when the different meanings are implied by the values of 

the supplied variables. 

Object Oriented Terminology 

"Class" means a category of things 

• A class name can be used in Java as the type of a field or local variable or as the return 

type of a function (method) 

• "Object" means a particular item that belongs to a class 

Also called an 'instance' 

Ex:- String s1 = "Hello" ; 

            Here, String is the class, and the variable s1 and  the value "Hello" are objects. 

Inheritance:- Inheritance is the process by which objects of one class acquire the properties of 

objects of another class. 
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Polymorphism:- Polymorphism means the ability to take more than one form. 

1.4 BENEFITS OF OOPS 

Oops offers several benefits to both the program designer and the user. 

The principal advantages are:-- 

• User can create new data type or users define data type by making class.  

• Code can be reuse by using inheritance. 

• Data can be hiding from outside world by using encapsulation. 

• Operators or functions can be overloaded by using polymorphism, So some functions or 

operators can be used for multitasking. 

• The principal of data hiding helps the Programmer to build secure programs that can not 

be invaded by code in other parts of the program. 

• It is easy to partition the work in a project based on objects. 

• It is possible to have multiple objects to coexist without any interference. 

• Software complexity can be easily managed. 

• Object oriented system can be easily upgraded from small to large systems. 

1.5. APPLICATION OF OPPs 

Application of Oops are beginning to gain importance in many areas. 

The promising area for application of oop includes---> 

• Real - time systems 

• Simulation and modelling 

• Object - oriented databases 

• Hypertext, hypermedia and expert Ext 

• AI and expert system 

• Neural networks and parallel Programming.  

• Decision Support and office automation systems. 

• CAD system 

Dynamic Binding:- 

• The binding of various to routines(or methods in object oriented Programming terms) is 

done at run time 

• The method has been selected based on the class of the shape referenced at run-time. 

• This is only possible in Programming language that supports dynamic binding. 

• With dynamic binding, the variables array is bound to an object method at run time when 

the class referenced is known. 
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Short question 

1. What is Object?[2020(w)] 

• Ans : A Java object is a member (also called an instance) of a Java class. Each object has 

an identity, a behavior and a state. The state of an object is stored in fields (variables), 

while methods (functions) display the object's behavior. 

 

2. What is class? 

• Ans: A class — in the context of Java — is a template used to create objects and to define 

object data types and methods. Classes are categories, and objects are items within each 

category. 

3. Define OOP. 

• Ans: Object-oriented programming is a method used for designing a program using 

classes and objects. Object-oriented programming is also called the core of java. Object-

oriented programming organizes a program around objects and well-defined interfaces. 

4. What are the benefits of opps? 

• The main advantage of oop is data security. 

•  Data can be handled through the objects. 

•  The important features of oop like abstraction, encapsulation, polymorphism, inheritance 

are really helpful when we program for real world applications.  

• The disadvantage is: It is difficult to understand for beginners. 

5. Define Data abstraction.[2020(w)][2019] 

• Ans:- Data Abstraction is defined as the process of reducing the object to its essence so 

that only the necessary characteristics are exposed to the users. Abstraction defines an 

object in terms of its properties (attributes), behavior (methods), and interfaces (means of 

communicating with other objects). 

 

Long question 

1. Briefly explain the concepts of OOP. (2019)(w) 

2. What is the difference between object and class? 

3. Explain the different features of OOPS.[2020(W)] 
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CHAPTER-2 
 

INTRODUCTION TO JAVA 

2.1   What is java? 
2.2    Execution Model of Java 
2.3 The Java Virtual Machine 
2.4 A First Java Program 
2.5 Variable and Data Type 
2.6 Primitive Data Types 
2.7 Literals in Java 

2.1 What is java? 

• Ans:- Java is a general-purpose, class-based, object-oriented programming language 

designed for having lesser implementation dependencies. 

• It is a computing platform for application development. 

•  Java is fast, secure, and reliable, therefore. 

•  It is widely used for developing Java applications in laptops, data centers, game consoles, 

scientific supercomputers, cell phones, etc. 

 

 

2.2 Execution Model of Java 
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Execution Process of Java Program 

Lets first see a complete flow diagram and then we will understand the execution process step by 

step. Note that there basically are 2 phases – Compile time and Run Time – 

 

▪ Step 1: Writing the code in NetBeans IDE. As you can see in the diagram step 1 is to 

actually type the code. In this image above you can see we have our code file as abc.java 

▪ Step 2: Once you have written the code you save it and click Run (if you are using 

NetBeans IDE otherwise you compile the code in the command prompt by using the 

command javac abc.java). This invokes the Java Compiler. The compiler checks the code 

for syntax errors and any other compile time errors and if no error is found the compiler 

converts the java code into an intermediate code(abc.class file) known 

as bytecode. This intermediate code is platform independent (you can take this 

bytecode from a machine running windows and use it in any other machine running 

Linux or MacOS etc). Also this bytecode is an intermediate code, hence it is only 

understandable by the JVM and not the user or even the hardware /OS layer. 

▪ Step 3: This is the start of the Run Time phase, where the bytecode is loaded into the 

JVM by the class loader(another inbuilt program inside the JVM). 

▪ Step 4: Now the bytecode verifier(an inbuilt program inside the JVM) checks the 

bytecode for its integrity and if not issues are found passes it to the interpreter. 

▪ Step 5: Since java is both compiled and interpreted language, now the interpreter inside 

the JVM converts each line of the bytecode into executable machine code and passed it to 

the OS/Hardware i.e. the CPU to execute. 
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2.3 The Java Virtual Machine 

 

What is JVM? 

It is: 

1. A specification where working of Java Virtual Machine is specified. But implementation 

provider is independent to choose the algorithm. Its implementation has been provided by 

Oracle and other companies. 

2. An implementation Its implementation is known as JRE (Java Runtime Environment). 

3. Runtime Instance Whenever you write java command on the command prompt to run 

the java class, an instance of JVM is created. 

The JVM performs following operation: 

o Loads code 

o Verifies code 

o Executes code 

o Provides runtime environment 

JVM provides definitions for the: 

o Memory area 

o Class file format 

o Register set 

o Garbage-collected heap 

o Fatal error reporting etc. 

2.4 A First Java Program 

To write the simple program, you need to open notepad by start menu -> All Programs 

-> Accessories -> Notepad and write a simple program as we have shown below: 

 

 

 

 

 

 

 

 

 

 

 

 

2.5 Variable and Data Type 

What is a Variable in Java? 

• Variable in Java is a data container that stores the data values during Java program 

execution.  
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• Every variable is assigned data type which designates the type and quantity of value it 

can hold.  

• Variable is a memory location name of the data. 

•  The Java variables have mainly three types : Local, Instance and Static. 

Variable Declaration: 

 

 

 

 

 

 

Examples of other Valid Declarations are------- 

int a,b,c; 

float pi; 

double d; 

char a; 

Types of variables 

In Java, there are three types of variables: 

1. Local Variables 

2. Instance Variables 

3. Static Variables 

1) Local Variables 

• Local Variables are a variable that are declared inside the body of a method. 

2) Instance Variables 

• Instance variables are defined without the STATIC keyword .They are defined Outside a 

method declaration. They are Object specific and are known as instance variables. 

3) Static Variables 

• Static variables are initialized only once, at the start of the program execution. These 

variables should be initialized first, before the initialization of any instance variables. 
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Example: Types of Variables in Java 

class Guru99 { 

    static int a = 1; //static variable   

    int data = 99; //instance variable   

    void method() { 

        int b = 90; //local variable   

    } 

} 

What is Data Types in Java? 

• Data Types in Java are defined as specifiers that allocate different sizes and types of 

values that can be stored in the variable or an identifier. Java has a rich set of data types. 

Data types in Java can be divided into two parts : 

1. Primitive Data Types :- which include integer, character, Boolean, and float 

2. Non-primitive Data Types :- which include classes, arrays and interfaces. 

 

 

 

 

 

 

 

 

 

 

Java Data Types 

Data Type Default Value Default size 

byte 0 1 byte 

short 0 2 bytes 

int 0 4 bytes 

long 0L 8 bytes 

float 0.0f 4 bytes 

double 0.0d 8 bytes 

Boolean false 1 bit 

char ‘\u0000’ 2 bytes 
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2.6 Primitive Data Types 

Primitive Data Types are predefined and available within the Java language. Primitive values do 

not share state with other primitive values. 

There are 8 primitive types: byte, short, int, long, char, float, double, and Boolean 

• Integer data types 

byte (1 byte) 

short (2 bytes) 

int (4 bytes) 

long (8 bytes) 

• Floating Data Type 

float (4 bytes) 

double (8 bytes) 

• Textual Data Type 

char (2 bytes) 

• Logical 

Boolean (1 byte) (true/false) 

 

2.7 Literals in Java 

• Literal in Java is a synthetic representation of Boolean, numeric, character, or string data. 

It is a means of expressing particular values in the program, such as an integer variable 

named ‘’/count is assigned an integer value in the following statement. 

             int count = 0; 

A literal ‘0’ represents the value zero. 

Thus, a constant value assigned to the variable can be referred to as literal.  

Literals in Java can be classified into six types, as below: 

1. Integral Literals 

2. Floating-point Literals 

3. Char Literals 

4. String Literals 

5. Boolean Literals 

6. Null Literals 

1. Integral Literals 

Integral literals are specified in four different ways, as follows: 

Decimal: It has base ten, and digits from 0 to 9.  
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For example,  

Int x = 108; 

Octal: It has base eight and allows digits from 0 to 7. While assigning an octal literal in the Java 

code, a number must have a prefix 0.  

For example, 

int x = 0745; 

Hexadecimal: 

It has base 16. Hexadecimal allows digits from 0 to 9, and characters from A to F. Even though 

Java is case sensitive, and it also provides an exception for using either uppercase or lowercase 

characters in the code for hexadecimal literals. 

For example, 

int x = 0X123Fadd; 

Binary:  

It can be specified in binary literals, that is 0 and 1 with a prefix 0b or 0B. 

For example, 

int x = 0b1011; 

2. Floating-Point Literals 

Floating-point literals can be expressed using only decimal fractions or as exponential notation.  

For example, 

decimal Number = 89d; 

decimal Number = 3.14159e0; 

decimal Number = 1.0e-6D; 

Floating-point literals can indicate a positive or negative value, leading + or – sign respectively. 

If not specified, the value is always considered positive. It can be represented in the following 

formats: 

-Integer digits (representing digits 0 through 9) followed by either a suffix or an exponent to 

distinguish it from an integral literal. 

-Integer digit. 

-integer digit. integer digit 
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– integer digit 

An optional exponent of the form might be as below: 

-an optional exponent sign + or – 

-the exponent indicator e or E 

–integer digit representing the integer exponent value 

An optional floating-point suffix might be as below: 

Single precision (4 bytes) floating-point number indicating either for F 

Double precision (8 bytes) floating-point number indicating d or D  

3. Char Literals 

Character (Char) literals have the type char and are an unsigned integer primitive type. They are 

constant value character expressions in the Java program. These are sixteen-bit Unicode 

characters that range from 0 to 65535. Char literals are expressed as a single quote, a single 

closing quote, and the character in Java.     

Char literals are specified in four different ways, as given below: 

Single quote: Java literal is specified to a char data type as a single character enclosed in a single 

quote.  

For example, 

char ch = ‘a’; 

Char Literal: Java literal is specified as an integer literal representing the Unicode value of a char. 

This integer can be specified in octal, decimal, and hexadecimal, ranging from 0 to 65535. 

For example, 

char ch = 062; 

Escape Sequence: Every escape char can be specified as char literal. 

For example, 

char ch = ‘\n’; 

Unicode Representation: Java literal is specified in Unicode representation ‘\uzzz’, where zzzz 

are four hexadecimal numbers. 

For example, 
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char ch = ‘\u0061’; 

4. String Literals 

A sequence of (zero or more including Unicode characters) characters within double quotes is 

referred to as string literals.  

For example, 

String s = “Hello”; 

String literals may not have unescaped line feed or newline characters, but the Java compiler 

always evaluates compile-time expressions. Unicode escape sequences or special characters can 

be used within the string and character literal as backlash characters to escape special characters, 

as shown in the table below:  

Name             Character      ASCII    Hex 

Single quote               \’                39 0x27 

Double quote               \”               34 0x22 

Carriage control  \r               13 0xd 

Backlash               \\               92 0x5c 

Newline              \n             10 0x0a 

NUL character    \0             0 0x00 

Backspace             \b             8 0x08 

TAB                         \t             9 0x09 

5. Boolean Literals 

Boolean literals allow only two values and thus are divided into two literals: 

True: it represents a real Boolean value 

False: it represents a false Boolean value  

For example,  

Boolean b = true; 

Boolean d = false; 

6. Null Literals 

Null literal is a particular literal in Java representing a null value. This value refers to no object.  
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Short questions 

• What is Literals? 

• Ans : Literal in Java is a synthetic representation of Boolean, numeric, character, or string 

data. It is a means of expressing particular values in the program, such as an integer 

variable named ''/count is assigned an integer value in the following statement. int count 

= 0; A literal '0' represents the value zero. 

• What is Primitive Data Types? 

• Ans : There are 8 primitive types of data built into the Java language. These include: int, 

byte, short, long, float, double, Boolean, and char. The first 6 allow for storage of 

different kinds of numerical values, the last stores a single character (think "keyboard" 

character). 

• What is Data Types in Java? 

• Ans : There are 8 primitive data types in Java: byte, char, short, int, long, float, double 

and boolean. These data types act as the basic building blocks of data manipulation in 

Java. 

• What is JVM? 

• ANS: JVM (Java Virtual Machine) is an abstract machine. It is a specification that 

provides runtime environment in which java bytecode can be executed. 

• Define Boolean Literals. 

• ANS : Boolean literals represent only two values true or false. And in Java the value of 1 

is assumed as true and the value of 0 is assumed as false. 

Long questions 

 

1. Explain the different literals used in java. 

2. What is Datatype? Discuss the Primitive Datatype used in java. 

3. What is JVM? Describe the working principle of  JVM.(2019)(w) 
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CHAPTER 3.0 

OBJECTS AND CLASSES 
3.1 Concept and Syntax of class 
3.2 Defining a Class 

        3.3 Concept and Syntax of Methods 
       3.4 Defining Methods 
        3.5 Creating an Object 
       3.6 Accessing Class Members 
       3.7 Instance Data and Class Data 
       3.8 Constructors 
       3.9 Access specifiers 
       3.10Access Modifiers 
        3.11 Access Control 
 

3.1  Concept and Syntax of class 

• Object − Objects have states and behaviors. Example: A dog has states - color, name, 

breed as well as behaviors – wagging the tail, barking, eating. An object is an instance of 

a class. 

 

• Class − A class can be defined as a template/blueprint that describes the behavior/state 

that the object of its type support. 

 

 

 

3.2 Defining a Class 

 

The following listing begins a class definition block. 

/**  

 * The HelloWorldApp class implements an application that 

 * simply displays "Hello World!" to the standard output. 

 */ 

class HelloWorldApp { 

    public static void main(String[] args) { 

        System.out.println("Hello World!"); //Display the string. 

    } 

} 

 

3.3 Concept and Syntax of Methods 

 

• A method is a block of code which only runs when it is called. You can pass data, known 

as parameters, into a method. Methods are used to perform certain actions, and they are 

also known as functions. 

 

Example 

Create a method inside Main: 

 

public class Main { 
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  static void myMethod() { 

    // code to be executed 

  } 

} 

  

Example Explained 

• myMethod() is the name of the method 

static means that the method belongs to the Main class and not an object of the Main class. You 

will learn more about objects and how to access methods through objects later in this tutorial. 

void means that this method does not have a return value.  

 

 

3.4 Defining Methods 

 

• Every program must have at least one method for the program to accomplish any work. 

And every program must have a method named main, which is the method first invoked 

when the program is run. 

 

All methods — including the main method — must begin with a method declaration. Here’s the 

basic form of a method declaration: 

 

visibility [static] return-type method-name (parameter-list) 

{ 

        statements... 

} 

 

 

visibility: The visibility of a method determines whether the method is available to other classes. 

The options are 

 

public: Allows any other class to access the method 

 

private: Hides the method from other classes 

 

protected: Lets subclasses use the method but hides the method from other classes 

 

 

3.5 Creating an Object 

 

How to Create Object in Java 

The object is a basic building block of an OOPs 

language. In Java, we cannot execute any program without creating an object.  

 

There is various way to create an object in Java 

that we will discuss in this section, and also learn how to create an object in Java. 

 

Java provides five ways to create an object. 
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Using new Keyword 

Using clone() method 

Using newInstance() method of the Class class 

Using newInstance() method of the Constructor class 

Using Deserialization 

 
 

 

 

 

3.6 Accessing Class Members 

 

• Java classes consist of various variables and instance members (or methods). Before 

accessing class members in Java like variables and instance members, it is essential to 

declare them.  

 

Modifier 

Access Level 

Class Package Subclass World 

public Y Y Y Y 

protected Y Y Y N 

private Y N N N 

 

3.7 Instance Data and Class Data 

 

Instance variables Static (class) variables 

Instance variables are declared in a class, but outside a method, 

constructor or any block. 

Class variables also known as 

static variables are declared with 

the static keyword in a class, but 

outside a method, constructor or 

a block. 

Instance variables are created when an object is created with the 

use of the keyword 'new' and destroyed when the object is 

destroyed. 

Static variables are created when 

the program starts and destroyed 

when the program stops. 

Instance variables can be accessed directly by calling the 

variable name inside the class. However, within static methods 

Static variables can be accessed 

by calling with the class 
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(when instance variables are given accessibility), they should be 

called using the fully qualified 

name. ObjectReference.VariableName. 

name ClassName.VariableName. 

Instance variables hold values that must be referenced by more 

than one method, constructor or block, or essential parts of an 

object's state that must be present throughout the class. 

There would only be one copy of 

each class variable per class, 

regardless of how many objects 

are created from it. 

 

 

 

 

3.8 Constructors 

 

• In Java, a constructor is a block of codes similar to the method. It is called when an 

instance of the class is created. At the time of calling constructor, memory for the object 

is allocated in the memory. 

 

• It is a special type of method which is used to initialize the object. 

 

• Every time an object is created using the new() keyword, at least one constructor is called. 

 

• It calls a default constructor if there is no constructor available in the class. In such case, 

Java compiler provides a default constructor by default. 

 

3.9 Access specifiers 

Access specifiers for classes or interfaces in Java 

• Difficulty Level : Easy 

• Last Updated : 11 May, 2020 

In Java, methods and data members of a class/interface can have one of the following four access 

specifiers. The access specifiers are listed according to their restrictiveness order. 

1) private (accessible within the class where defined) 

2) default or package private (when no access specifier is specified) 

3) protected 

4) public (accessible from any class) 

 

3.10 Access Modifiers 

There are two types of modifiers in Java: access modifiers and non-access modifiers. 

The access modifiers in Java specifies the accessibility or scope of a field, method, constructor, 

or class. We can change the access level of fields, constructors, methods, and class by applying 

the access modifier on it. 

There are four types of Java access modifiers: 

https://www.geeksforgeeks.org/easy/
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1. Private: The access level of a private modifier is only within the class. It cannot be 

accessed from outside the class. 

2. Default: The access level of a default modifier is only within the package. It cannot be 

accessed from outside the package. If you do not specify any access level, it will be the 

default. 

3. Protected: The access level of a protected modifier is within the package and outside the 

package through child class. If you do not make the child class, it cannot be accessed 

from outside the package. 

4. Public: The access level of a public modifier is everywhere. It can be accessed from 

within the class, outside the class, within the package and outside the package. 

There are many non-access modifiers, such as static, abstract, synchronized, native, volatile, 

transient, etc. Here, we are going to learn the access modifiers only. 

3.11 Access Control 

 

Access control is a mechanism, an attribute of encapsulation which restricts the access of certain 

members of a class to specific parts of a program. Access to members of a class can be 

controlled using the access modifiers. There are four access modifiers in Java. They are: 

1. public 

2. protected 

3. default 

4. private 

  

If the member (variable or method) is not marked as either public or protected or private, the 

access modifier for that member will be default. We can apply access modifiers to classes also. 

 

• Among the four access modifiers, private is the most restrictive access modifier and 

public is the least restrictive access modifier. Syntax for declaring a access modifier is 

shown below: 

                access-modifier  data-type  variable-name; 
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Short Question 

1. Define Access specifiers in java.(2019)(w) 

• ANS :Access modifiers (or access specifiers) are keywords in object-oriented languages 

that set the accessibility of classes, methods, and other members 

 

 

2. Define Access Control. 

• ANS : Access control is a mechanism, an attribute of encapsulation which restricts the 

access of certain members of a class to specific parts of a program. Access to members of 

a class can be controlled using the access modifiers. 

3. What is Constructor?[2020(w)] 

• ANS: A constructor in Java is a block of code similar to a method that's called when an 

instance of an object is created. 

• A constructor is called automatically when a new instance of an object is created. 

 

4. What is Object and Class? 

• ANS: A class is a template or blueprint from which objects are created. So, an object is 

the instance(result) of a class. Object Definitions: An object is a real-world entity. An 

object is a runtime entity. 

5. What is Method? 

• ANS : A method in Java is a block of statements that has a name and can be executed by 

calling (also called invoking) it from some other place in your program. Along with fields, 

methods are one of the two elements that are considered members of a class. 

 

Long Question 

 

1. Explain the different access modifier and how to access class member in java.  

 

2. Differentiate between instance variable and class variable. 
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CHAPTER 4. 
   USING JAVA OBJECTS 
4.1 String Builder and String Buffer 
4.2 Methods and Messages 
4.3         Passing Parameters by Value 
4.4 Comparing and Identifying Objects 
 
 

4.1 String Builder and String Buffer 
 

 

 

 

 

//Java Program to demonstrate the use of StringBuffer class.   

public class BufferTest{   

    public static void main(String[] args){   

        StringBuffer buffer=new StringBuffer("hello");   

        buffer.append("java");   

        System.out.println(buffer);   

    }   

}   

Output: 

 

hellojava 

 

//Java Program to demonstrate the use of StringBuilder class.   

public class BuilderTest{   

    public static void main(String[] args){   

        StringBuilder builder=new StringBuilder("hello");   

        builder.append("java");   

        System.out.println(builder);   

    }   

}   

Output: 

hellojava 

 

No. String Buffer String Builder 

1) String Buffer is synchronized i.e. thread 

safe. It means two threads can't call the 

methods of String Buffer simultaneously. 

String Builder is non-synchronized i.e. not 

thread safe. It means two threads can call 

the methods of String Builder 

simultaneously. 

2) String Buffer is less efficient than String 

Builder. 

String Builder is more efficient than String 

Buffer. 

3) String Buffer was introduced in Java 1.0 String Builder was introduced in Java 1.5 
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4.2 Methods and Messages 
A Java method is a collection of statements that are grouped together to perform an operation. 

When you call the System.out.println() method, for example, the system actually executes 

several statements in order to display a message on the console. 

 

 

Creating Method 

Considering the following example to explain the syntax of a method − 

Syntax 

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

   // body 

} 

Here, 

• public static − modifier 

• int − return type 

• methodName − name of the method 

• a, b − formal parameters 

• int a, int b − list of parameters 

Method definition consists of a method header and a method body. The same is shown in the 

following syntax − 

Syntax 

modifier returnType nameOfMethod (Parameter List) { 

   // method body 

} 

The syntax shown above includes − 

• modifier − It defines the access type of the method and it is optional to use. 

• returnType − Method may return a value. 

• nameOfMethod − This is the method name. The method signature consists of the 

method name and the parameter list. 

• Parameter List − The list of parameters, it is the type, order, and number of parameters 

of a method. These are optional, method may contain zero parameters. 

• method body − The method body defines what the method does with the statements. 

 

 

 

 

Example 

 

public class ExampleMinNumber { 

    

   public static void main(String[] args) { 

      int a = 11; 
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      int b = 6; 

      int c = minFunction(a, b); 

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

   } 

 

   /** returns the minimum of two numbers */ 

   public static int minFunction(int n1, int n2) { 

      int min; 

      if (n1 > n2) 

         min = n2; 

      else 

         min = n1; 

 

      return min;  

   } 

} 

 

Output 

 

Minimum value = 6 

 

 

 

4.3 Passing Parameters by Value 
While working under calling process, arguments is to be passed. These should be in the same 

order as their respective parameters in the method specification. Parameters can be passed by 

value or by reference. 

 

Passing Parameters by Value means calling a method with a parameter. Through this, the 

argument value is passed to the parameter. 

 

Example 

 

The following program shows an example of passing parameter by value. The values of the 

arguments remains the same even after the method invocation. 

 

 

 

Public class swappingExample { 

 

   public static void main(String[] args) { 

      int a = 30; 

      int b = 45; 

      System.out.println("Before swapping, a = " + a + " and b = " + b); 

 

      // Invoke the swap method 

      swapFunction(a, b); 



25 

 

      System.out.println("\n**Now, Before and After swapping values will be same here**:"); 

      System.out.println("After swapping, a = " + a + " and b is " + b); 

   } 

 

   Public static void swapFunction(int a, int b) { 

      System.out.println ("Before swapping (Inside), a = " + a + " b = " + b); 

       

      // Swap n1 with n2 

      int c = a; 

      a = b; 

      b = c; 

      System.out.println ("After swapping (Inside), a = " + a + " b = " + b); 

   } 

} 

This will produce the following result − 

 

Output 
 

Before swapping, a = 30 and b = 45 

Before swapping(Inside), a = 30 b = 45 

After swapping(Inside), a = 45 b = 30 

 

**Now, Before and After swapping values will be same here**: 

After swapping, a = 30 and b is 45 

 

4.4 Comparing and Identifying Objects 
 

 

Java Object class is the super class of all the Java classes. All Java classes implements the 

Object class by default. The Java Object class provides the two important methods to compare 

two objects in Java 

, i.e. equals () and hash Code() method. In this section, we will learn how equals () and hash 

Code() method works. Along with this, we will also learn how to compare two objects in 

Java with proper examples. 

Java provides the two methods of the Object class to compare the objects are as follows: 

o Java equals() Method 

o Java hash Code() Method 

Java equals () Method 

The equals () method of the Object class compare the equality of two objects. The two objects 

will be equal if they share the same memory address. 

 

Difference Between == Operator and equals () Method 

In Java 

, the == operator compares that two references are identical or not. Whereas the equals() method 

compares two objects. 

 

https://www.javatpoint.com/object-and-class-in-java
https://www.javatpoint.com/object-and-class-in-java
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Objects are equal when they have the same state (usually comparing variables). Objects are 

identical when they share the class identity. 

 

For example, the expression obj1==obj2 tests the identity, not equality. While the expression 

obj1.equals(obj2) compares equality. 

 

 

 

Short questions 
 

1. What is String Buffer? 

Ans:- String Buffer is a peer class of String that provides much of the functionality of strings. 

The string represents fixed-length, immutable character sequences while String Buffer represents 

grow able and writable character sequences. 
 

 

2. Define Methods and Messages 

 

Ans:-A message is a name for a responsibility which an object may have. A method is a named, 

concrete piece of code that encodes one way a responsibility may be fulfilled. You might say that 

it is one method by which a message might be implemented. 

 
 

 

3. What is String Builder?  

 Ans:- String Builder objects are like String objects, except that they can be modified. Internally, these 

objects are treated like variable-length arrays that contain a sequence of characters. ... For example, if you 

need to concatenate a large number of strings, appending to a String Builder object is more efficient. 

 

 

 

Long questions 
 

1. What is method? Explain how to pass parameters by value. 

2. Differentiate between the string builder and string buffer.  
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CHAPTER 5.0 
INHERITANCE 

5.1 Inheritance in Java 
5.2 Use of Inheritance 

5.3 Types of Inheritance 
5.4 Single Inheritance 

        5.5 Multi-level Inheritance 

      5.6  Hierarchical Inheritance 
        5.7  Hybrid Inheritance 
 

5.1 Inheritance in Java 
 

Inheritance in Java is a mechanism in which one object acquires all the properties and behaviors 

of a parent object. It is an important part of OOPs (Object Oriented programming system). 

 

5.2  Use of Inheritance 

 

Terms used in Inheritance 

o Class: A class is a group of objects which have common properties. It is a template or 

blueprint from which objects are created. 

o Sub Class/Child Class: Subclass is a class which inherits the other class. It is also called 

a derived class, extended class, or child class. 

o Super Class/Parent Class: Superclass is the class from where a subclass inherits the 

features. It is also called a base class or a parent class. 

o Reusability: As the name specifies, reusability is a mechanism which facilitates you to 

reuse the fields and methods of the existing class when you create a new class. You can 

use the same fields and methods already defined in the previous class. 

 

5.3  Types of Inheritance 
 

On the basis of class, there can be three types of inheritance in java: single, multilevel and 

hierarchical. 

In java programming, multiple and hybrid inheritance is supported through interface only. 

 

 

 

 

 

 

 

 

 

 

 

 

 



28 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.4  Single Inheritance 
 

When a class inherits another class, it is known as a single inheritance. In the example given 

below, Dog class inherits the Animal class, so there is the single inheritance. 

File: TestInheritance.java 

class Animal{   

void eat(){System.out.println("eating...");}   

}   

class Dog extends Animal{   

void bark(){System.out.println("barking...");}   

}   

class TestInheritance{   

public static void main(String args[]){   

Dog d=new Dog();   

d.bark();   

d.eat();   

}}   

 

Output: 

barking... 

eating... 
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5.5 Multi-level Inheritance 
When there is a chain of inheritance, it is known as multilevel inheritance. As you can see in the 

example given below, BabyDog class inherits the Dog class which again inherits the Animal 

class, so there is a multilevel inheritance. 

File: TestInheritance2.java 

class Animal{   

void eat(){System.out.println("eating...");}   

}   

class Dog extends Animal{   

void bark(){System.out.println("barking...");}   

}   

class BabyDog extends Dog{   

void weep(){System.out.println("weeping...");}   

}   

class TestInheritance2{   

public static void main(String args[]){   

BabyDog d=new BabyDog();   

d.weep();   

d.bark();   

d.eat();   

}}   

Output: 

 

weeping... 

barking... 

eating... 

 

 

5.6  Hierarchical Inheritance 
 

When two or more classes inherits a single class, it is known as hierarchical inheritance. In the 

example given below, Dog and Cat classes inherits the Animal class, so there is hierarchical 

inheritance. 

 

 

File: TestInheritance3.java 

 

class Animal{   

void eat(){System.out.println("eating...");}   

}   

class Dog extends Animal{   

void bark(){System.out.println("barking...");}   

}   

class Cat extends Animal{   

void meow(){System.out.println("meowing...");}   
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}   

class TestInheritance3{   

public static void main(String args[]){   

Cat c=new Cat();   

c.meow();   

c.eat();   

//c.bark();//C.T.Error   

}}   

Output: 

 

meowing... 

eating... 

 

 

 

5.7  Hybrid Inheritance 
 

 
Hybrid Inheritance in Java:  

Hybrid Inheritance in Java is a combination of Inheritances. In this type of Inheritance, more 

than one kind of inheritance is observed. For example, if we have class A and class B that extend 

class C and then there is another class D that extends class A, then this type of Inheritance is 

known as Hybrid Inheritance. 
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Short question 
1. What is inheritance? 

 

Ans:-Inheritance in Java is a mechanism in which one object acquires all the properties and 

behaviors of a parent object. The idea behind inheritance in Java is that you can create new 

classes that are built upon existing classes. When you inherit from an existing class, you can 

reuse methods and fields of the parent class. 

 

2. What is Hierarchical Inheritance? 

Ans:- Hierarchical inheritance is a kind of inheritance where more than one class is inherited 

from a single parent or base class. Especially those features which are common in the parent 

class is also common with the base class. 

 

 

3. What is Single Inheritance? 

 

Ans:-Single inheritance is one in which the derived class inherits the single base class either 

publicly, privately or protectedly. In single inheritance, the derived class uses the features or 

members of the single base class. 

 

 

Long question 
 

1.What is Inheritance? Explain the different types of inheritance. 

2. Discuss types of inheritance and what is the difference between the singe and multilevel 

inheritance. 

3. Explain the types of inheritance in OOPs.(2019)(w) 
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CHAPTER 6.0 
 

POLYMORPHISM 
6.1 Types of Polymorphism 
6.2 Method Overloading 
6.3 Run time Polymorphism 
6.4 Method Overriding 
 
 

6.1 Types of Polymorphism 
 

What is Polymorphism in Java? 

One of the important concepts in Object Oriented Programming (OOP) is polymorphism which 

means that a single action can be performed in different ways. It is derived from the Greek words: 

poly and morphs meaning many and forms. The different forms exist when they are related 

through inheritance. 

 

Types of Polymorphism in Java 

The Object Oriented Programming focuses on four basic concepts i.e. abstraction, encapsulation, 

inheritance, and polymorphism. Polymorphism is the ability to process objects differently on the 

basis of their class and data types. 

 

There are two types of polymorphism in Java: compile time polymorphism and run time 

polymorphism in java. This java polymorphism is also referred to as static polymorphisms 

and dynamic polymorphisms. 

 

1. Static polymorphism (or compile-time polymorphism) 
 

Like most of the other OOP programming languages, Java polymorphism allows the 

incorporation of multiple methods within a class. The methods use the same name but the 

parameter varies. This represents the static polymorphism. This polymorphism is resolved during 

the compiler time and is achieved through the method overloading. Three criteria are provided in 

which the parameter sets have to differ: 

• The parameters number should vary. 

• The parameter types should be different. 

• Different order of parameters. For example, if a method accepts a string and a long, while 

the other method accepts a long and a string. However, this type of order makes it 

difficult for the API to understand. 

Due to the difference in the parameters, every method has a different signature. The Java 

compiler has an idea of which method is called. 

Example of static polymorphism 

One of the ways by which Java supports static polymorphism is method overloading. An 

example showing the case of method overloading in static polymorphism is shown below: 

Example: 

class SimpleCalculator 

{ 

https://www.upgrad.com/blog/polymorphism-in-oops/
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    int add(int a, int b) 

    { 

         return a+b; 

    } 

    int  add(int a, int b, int c)   

    { 

         return a+b+c; 

    } 

} 

public class Demo 

{ 

   public static void main(String args[]) 

   { 

  SimpleCalculator obj = new SimpleCalculator(); 

       System.out.println(obj.add(25, 25)); 

       System.out.println(obj.add(25, 25, 30)); 

   } 

} 

Output of the program 

50 

80 
 

 

2. Dynamic Polymorphism (or run time polymorphism in Java) 
 

In this form of polymorphism in java, the compiler doesn’t determine the method to be 

executed. It’s the Java Virtual Machine (JVM) that performs the process at the run time. 

Dynamic polymorphism refers to the process when a call to an overridden process is resolved at 

the run time. The reference variable of a superclass calls the overridden method. The methods 

that are implemented by both the subclass and the superclass provide different functionality 

while sharing the same name. 

Understanding the process of Upcasting is crucial before understanding the concept of run time 

polymorphism. Upcasting refers to the process where an object of the child class is referred to by 

a reference variable of the superclass. Learn about polymorphism in PHP. 

Example of Dynamic polymorphism (or run time) 

Example1: 

Two classes Bike and Splendor are created and the class of Splendor extends the class of Bike 

overriding its run() method. The run() method is called by the reference variable of the parent 

class. Since the subclass method is overriding the parent class method; the subclass method is 

invoked at run time.  

The program  

class Bike{   

 void run(){System.out.println(“running”);}   

}   

class Splendor extends Bike{   

  void run(){System.out.println(“walking safely with 30km”);}   

    public static void main(String args[]){   

https://www.upgrad.com/blog/polymorphism-in-php/
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    Bike b = new Splendor();//upcasting   

    b.run();   

  }   

}   

Output: walking safely with 60km 

Example 2 

Two classes with the names of “ABC” and “XYZ” are created where XYZ is a child class and 

ABC is a parent class. Here, the method myMethod() of the parent class is overridden by the 

child class. The child class object is assigned to the parent class reference. 

Program: 

class ABC{ 

   public void myMethod(){ 

System.out.println(“Overridden Method”); 

   } 

} 

public class XYZ extends ABC{ 

   public void myMethod(){ 

System.out.println(“Overriding Method”); 

   } 

   public static void main(String args[]){ 

ABC obj = new XYZ(); 

obj.myMethod(); 

   } 

} 

 

Output 

Overriding Method 

 

 

 

 

6.2 Method Overloading 
 

 

• If a class has multiple methods having same name but different in parameters, it is known 

as Method Overloading. 

 

• If we have to perform only one operation, having same name of the methods increases the 

readability of the program. 

 

Different ways to overload the method 

         There are two ways to overload the method in java 

 

1. By changing number of arguments 

2. By changing the data type 
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1) Method Overloading: changing no. of arguments 

In this example, we have created two methods, first add() method performs addition of two 

numbers and second add method performs addition of three numbers. 

 

In this example, we are creating static methods so that we don't need to create instance for calling 

methods. 

 

class Adder{   

static int add(int a,int b){return a+b;}   

static int add(int a,int b,int c){return a+b+c;}   

}   

class TestOverloading1{   

public static void main(String[] args){   

System.out.println(Adder.add(11,11));   

System.out.println(Adder.add(11,11,11));   

}}   

Output: 

22 

33 

2) Method Overloading: changing data type of arguments 

In this example, we have created two methods that differs in data type. The first add method 

receives two integer arguments and second add method receives two double arguments. 

1. class Adder{   

2. static int add(int a, int b){return a+b;}   

3. static double add(double a, double b){return a+b;}   

4. }   

5. class TestOverloading2{   

6. public static void main(String[] args){   

7. System.out.println(Adder.add(11,11));   

8. System.out.println(Adder.add(12.3,12.6));   

9. }}   

Output: 

22 

https://www.javatpoint.com/java-data-types
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24.9 

 

 

6.3 Run time Polymorphism 
 

• Polymorphism in Java is a concept by which we can perform a single action in different 

ways. Polymorphism is derived from 2 Greek words: poly and morphs. The word "poly" 

means many and "morphs" means forms. So polymorphism means many forms. 

There are two types of polymorphism in Java: 

• compile-time polymorphism and runtime polymorphism.  

• We can perform polymorphism in java by method overloading and method overriding. 

Runtime Polymorphism in Java 

• Runtime polymorphism or Dynamic Method Dispatch is a process in which a call to an 

overridden method is resolved at runtime rather than compile-time. 

• In this process, an overridden method is called through the reference variable of a 

superclass. The determination of the method to be called is based on the object being 

referred to by the reference variable. 

Example of Java Runtime Polymorphism 

• In this example, we are creating two classes Bike and Splendor. Splendor class extends 

Bike class and overrides its run() method. We are calling the run method by the reference 

variable of Parent class. Since it refers to the subclass object and subclass method 

overrides the Parent class method, the subclass method is invoked at runtime. 

Since method invocation is determined by the JVM not compiler, it is known as runtime 

polymorphism. 

class Bike{   

  void run(){System.out.println("running");}   

}   

class Splendor extends Bike{   

  void run(){System.out.println("running safely with 60km");}   

   

  public static void main(String args[]){   

    Bike b = new Splendor();//upcasting   

    b.run();   

  }   

}   
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Output: 

 

running safely with 60km. 

 

6.4 Method Overriding 
• If subclass (child class) has the same method as declared in the parent class, it is known 

as method overriding in Java. 

• In other words, If a subclass provides the specific implementation of the method that has 

been declared by one of its parent class, it is known as method overriding. 

 

• Method overriding is used for runtime polymorphism 

 

Rules for Java Method Overriding 

• The method must have the same name as in the parent class 

• The method must have the same parameter as in the parent class. 

• There must be an IS-A relationship (inheritance). 

 

 

 

Example of method overriding 

In this example, we have defined the run method in the subclass as defined in the parent class but 

it has some specific implementation. The name and parameter of the method are the same, and 

there is IS-A relationship between the classes, so there is method overriding. 

 

//Java Program to illustrate the use of Java Method Overriding   

//Creating a parent class.   

class Vehicle{   

  //defining a method   

  void run(){System.out.println("Vehicle is running");}   

}   

//Creating a child class   

class Bike2 extends Vehicle{   

  //defining the same method as in the parent class   

  void run(){System.out.println("Bike is running safely"); 

}   

   

  public static void main(String args[]){   

  Bike2 obj = new Bike2();//creating object   

  obj.run();//calling method   

  }   

}   

 

Output: 

 

Bike is running safely 
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Short Question 
 

1. Define polymorphism./what do you mean by polymorphism?(2019)(w) 

Ans:-Polymorphism in Java is the ability of an object to take many forms. To simply put, 

polymorphism in java allows us to perform the same action in many different ways. 

 

 

2. What is method overriding? 

 

Ans:-If subclass (child class) has the same method as declared in the parent class, it is known as 

method overriding in Java. In other words, If a subclass provides the specific implementation of 

the method that has been declared by one of its parent class, it is known as method overriding. 

 

 

3. What is method Runtime Polymorphism? 

 

Ans:- Runtime polymorphism in java is also known as Dynamic Binding or Dynamic Method 

Dispatch. In this process, the call to an overridden method is resolved dynamically at runtime 

rather than at compile-time. Runtime polymorphism is achieved through Method Overriding. 

 

 

Long Question 
 

 

1. What is polymorphism? Explain the method overloading with example. 

2. Difference between compile time polymorphism and runtime polymorphism. 
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CHAPTER 7.0 
PACKAGES: PUTTING CLASSES TOGETHER 
7.1  Introduction 
7.2  Java API Packages 
7.3 Using System Packages 
7.4 Naming Convention 
7.5 Creating Packages 
7.6 Accessing a Package 
7.7 Using a Package 
7.8 Adding a Class to Package 
7.9 Hiding Classes 
7.10 Static Import 
 

7.1  Introduction 
 

A Package can be defined as a grouping of related types (classes, interfaces, enumerations and 

annotations) providing access protection and namespace management. 

Some of the existing packages in Java are − 

 

java.lang − bundles the fundamental classes 

 

java.io − classes for input , output functions are bundled in this package. 

7.2  Java API Packages 

• Java contains many predefined classes that are grouped into categories of related classes 

called packages. Together, these are known as the Java Application Programming 

Interface (Java API), or the Java class library. 

•  A great strength of Java is the Java API’s thousands of classes. 

 

7.3 Using System Packages 
 

• A java package is a group of similar types of classes, interfaces and sub-packages. 

Package in java can be categorized in two form, built-in package and user-defined package. 

• There are many built-in packages such as java, lang, awt, javax, swing, net, io, util, sql 

etc. 

 

Advantage of Java Package 

1) Java package is used to categorize the classes and interfaces so that they can be easily 

maintained. 

2) Java package provides access protection. 

3) Java package removes naming collision. 
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Simple example of java package 

The package keyword is used to create a package in java. 

 

//save as Simple.java   

package mypack;   

public class Simple{   

 public static void main(String args[]){   

    System.out.println("Welcome to package");   

   }   

}   

 

To Compile: javac -d . Simple.java 

To Run: java mypack.Simple 

 

 

Output:   Welcome to package 

 

 

7.4 Naming Convention 
 

Java Naming conventions 

• Java naming convention is a rule to follow as you decide what to name your identifiers 

such as class, package, variable, constant, method, etc. 

• But, it is not forced to follow. So, it is known as convention not rule.  

• These conventions are suggested by several Java communities such as Sun Microsystems 

and Netscape. 

• All the classes, interfaces, packages, methods and fields of Java programming language 

are given according to the Java naming convention.  

• If you fail to follow these conventions, it may generate confusion or erroneous code. 

 

Advantage of naming conventions in java 

• By using standard Java naming conventions, you make your code easier to read for 

yourself and other programmers.  

• Readability of Java program is very important. It indicates that less time is spent to figure 

out what the code does. 

The following are the key rules that must be followed by every identifier: 

 

• The name must not contain any white spaces. 

• The name should not start with special characters like & (ampersand), $ (dollar), _ 

(underscore). 

Class 

o It should start with the uppercase letter. 

o It should be a noun such as Color, Button, System, Thread, etc. 

o Use appropriate words, instead of acronyms. 

o Example: - 

 

https://www.javatpoint.com/java-naming-conventions
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1. public class Employee   

2. {   

3. //code snippet   

4. }   

Interface 

o It should start with the uppercase letter. 

o It should be an adjective such as Runnable, Remote, ActionListener. 

o Use appropriate words, instead of acronyms. 

o Example: - 

 

 

 

 

1. interface Printable   

2. {   

3. //code snippet   

4. }   

Method 

o It should start with lowercase letter. 

o It should be a verb such as main(), print(), println(). 

o If the name contains multiple words, start it with a lowercase letter followed by an 

uppercase letter such as actionPerformed(). 

o Example:- 

 

 

1.  class Employee   

2. {   

3. //method   

4. void draw()   

5. {   

6. //code snippet   

7. }   

8. }   

Variable 

o It should start with a lowercase letter such as id, name. 

o It should not start with the special characters like & (ampersand), $ (dollar), _ 

(underscore). 

o If the name contains multiple words, start it with the lowercase letter followed by an 

uppercase letter such as firstName, lastName. 

o Avoid using one-character variables such as x, y, z. 

o Example :- 
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1.   class Employee   

2. {   

3. //variable   

4. int id;   

5. //code snippet   

6. }   

Package 

o It should be a lowercase letter such as java, lang. 

o If the name contains multiple words, it should be separated by dots (.) such as java.util, 

java.lang. 

o Example :- 

 

1. package com.javatpoint; //package   

2. class Employee   

3. {   

4. //code snippet   

5. }   

Constant 

o It should be in uppercase letters such as RED, YELLOW. 

o If the name contains multiple words, it should be separated by an underscore(_) such as 

MAX_PRIORITY. 

o It may contain digits but not as the first letter. 

o Example :- 

 

1. class Employee   

2. {   

3. //constant   

4.  static final int MIN_AGE = 18;   

5. //code snippet   

6. }   

 

 

7.5 Creating Packages 

How to Create a package? 

Creating a package is a simple task as follows 

• Choose the name of the package 

• Include the package command as the first line of code in your Java Source File. 

• The Source file contains the classes, interfaces, etc you want to include in the package 

• Compile to create the Java packages 

Step 1) Consider the following package program in Java: 

package p1; 
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class c1(){ 

public void m1(){ 

System.out.println("m1 of c1"); 

} 

public static void main(string args[]){ 

c1 obj = new c1(); 

obj.m1(); 

} 

} 

 

Here, 

1. To put a class into a package, at the first line of code define package p1 

2. Create a class c1 

3. Defining a method m1 which prints a line. 

4. Defining the main method 

5. Creating an object of class c1 

6. Calling method m1 

Step 2) In next step, save this file as demo.java 
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Step 3) In this step, we compile the file. 

 

The compilation is completed. A class file c1 is created. However, no package is created? Next 

step has the solution 

 

Step 4) Now we have to create a package, use the command 

javac –d . demo.java 

This command forces the compiler to create a package. 

The “.” operator represents the current working directory. 

 

Step 5) When you execute the code, it creates a package p1. When you open the java package p1 

inside you will see the c1.class file. 
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Step 6) Compile the same file using the following code 

javac –d .. demo.java 

Here “..” indicates the parent directory. In our case file will be saved in parent directory which is 

C Drive 

 

File saved in parent directory when above code is executed. 

 

Step 7) Now let’s say you want to create a sub package p2 within our existing java package p1. 

Then we will modify our code as 

package p1.p2; 

 

class c1{ 

public void m1() { 

System.out.println("m1 of c1"); 

} 

} 
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Step 8) Compile the file 

 

As seen in below screenshot, it creates a sub-package p2 having class c1 inside the package. 

 

Step 9) To execute the code mention the fully qualified name of the class i.e. the package name 

followed by the sub-package name followed by the class name – 

java p1.p2.c1 

 

This is how the package is executed and gives the output as “m1 of c1” from the code file. 
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7.6 Accessing a Package 

 

How to access package from another package? 

There are three ways to access the package from outside the package. 

 

import package.*; 

import package.classname; 

fully qualified name. 

1) Using packagename.* 

If you use package.* then all the classes and interfaces of this package will be accessible but not 

sub packages. 

 

The import keyword is used to make the classes and interface of another package accessible to 

the current package. 

 

Example of package that import the packagename.* 

//save by A.java   

package pack;   

public class A{   

  public void msg(){System.out.println("Hello");}   

}   

//save by B.java   

package mypack;   

import pack.*;   

   

class B{   

  public static void main(String args[]){   

   A obj = new A();   

   obj.msg();   

  }   

}   

Output:  Hello 

 

7.7 Using a Package 
 

Package in Java is a mechanism to encapsulate a group of classes, sub packages and interfaces. 

Packages are used for: 

• Preventing naming conflicts. For example there can be two classes with name Employee 

in two packages, college.staff.cse.Employee and college.staff.ee.Employee 

• Making searching/locating and usage of classes, interfaces, enumerations and annotations 

easier 

• Providing controlled access: protected and default have package level access control. A 

protected member is accessible by classes in the same package and its subclasses. A 

default member (without any access specifier) is accessible by classes in the same 

package only. 

 

https://www.geeksforgeeks.org/java/
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Types of packages: 

 
Built-in Packages 

These packages consist of a large number of classes which are a part of Java API.Some of the 

commonly used built-in packages are: 

1) java.lang: Contains language support classes(e.g classed which defines primitive data types, 

math operations). This package is automatically imported. 

2)  java.io: Contains classed for supporting input / output operations. 

3)  java.util: Contains utility classes which implement data structures like Linked List, 

Dictionary and support ; for Date / Time operations. 

4)  java.applet: Contains classes for creating Applets. 

5)  java.awt: Contain classes for implementing the components for graphical user interfaces 

(like button , ;menus etc). 

6)  java.net: Contain classes for supporting networking operations. 

User-defined packages 

These are the packages that are defined by the user. First we create a 

directory myPackage (name should be same as the name of the package). Then create 

the MyClass inside the directory with the first statement being the package names. 

 

7.8 Adding a Class to Package 
Adding Classes to Packages 

In order to put add Java classes to packages, you must do two things: 

1. Put the Java source file inside a directory matching the Java package you want to put the 

class in. 

2. Declare that class as part of the package. 

• Putting the Java source file inside a directory structure that matches the package structure, 

is pretty straightforward. Just create a source root directory, and inside that, create 

directories for each package and sub package recursively. Put the class files into the 

directory matching the package you want to add it to. 

When you have put your Java source file into the correct directory (matching the package the 

class should belong to), you have to declare inside that class file, that it belongs to that Java 

package. 
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7.9 Hiding Classes 
Hiding classes: 

When we import a package using astric(*),all public classes are imported.however ,we may 

preffer to “not import”certain classes.i.e,we may like to hide these classes from accessing from 

outside of the package.such classes should be declared”not public”. 

 

EX: 

 

package p1; 

public class X 

{ 

Body of X 

} 

 

class Y 

{ 

Body of Y 

} 

 

Here, the class y which is not declared public is hidden from out side of the package p1. this 

class can be seen and used only by other classes in the same package note that a java source file 

should contain only one public class and may include any number of non public classes. 

 

Now ,consider the following code ,which imports the package p1 that contains classes X and Y: 

 

import p1.*; 

 

X objectX; 

 

Y objectY; 

 

 

Java compiler would generate an error message for this code because the class Y,which has not 

been declared public,is not imported and therefore not available for creating its objects. 

 

 

7.10 Static Import 
 

Static import in Java 

In Java, With the help of static import, we can access the static members of a class directly 

without class name or any object.  

• For Example: we always use sqrt() method of Math class by using Math class i.e. 

Math.sqrt(), but by using static import we can access sqrt() method directly.  

According to SUN microSystem, it will improve the code readability and enhance coding. 

• But according to the programming experts, it will lead to confusion and not good for 

programming. If there is no specific requirement then we should not go for static import. 

 



50 

 

 

Short Question 
 

1. What is package? 

 

Ans:- java package is a group of similar types of classes, interfaces and sub-packages. Package 

in java can be categorized in two form, built-in package and user-defined package. There are 

many built-in packages such as java, lang, awt, javax, swing, net, io, util, sql etc. 
 

2. Define Built-in Packages. 
Java has already defined some packages and included that in java software, these packages are known as 

built-in packages or predefined packages. This package contains a large number of classes and interfaces 

useful for java programmers for different requirements. 

 

3. Define Static Import. 

Ans:- Static import allows you to access the static member of a class directly without using the 

fully qualified name. To understand this topic, you should have the knowledge of packages in 

Java. Static imports are used for saving your time by making you type less. 
 

Long Question 
 

1. What is package? How to create package and adding class to package. 

          2.Define package. Write a simple program that describes  package.(2019)(w) 
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CHAPTER 8.0 
JAVA FILES AND I/O 
8.1  What is a stream ? 
8.2  Reading and writing to files(only txt files 
8.3  Input and Output Stream 
8.4  Manipulating Input data 
8.5 Opening and Closing Streams 
8.6 Predefined streams 
8.7  File handling Classes and Methods 
 

 

8.1  What is a stream ? 
 

• Stream In Java 

   the Stream API is used to process collections of objects. 

• A stream is a sequence of objects that supports various methods which can be pipelined 

to produce the desired result. 

The features of Java stream are – 

 

• A stream is not a data structure instead it takes input from the Collections, Arrays or I/O 

channels. 

Streams don’t change the original data structure, they only provide the result as per the pipelined 

methods. 

• Each intermediate operation is lazily executed and returns a stream as a result, hence 

various intermediate operations can be pipelined. Terminal operations mark the end of 

the stream and return the result. 

 

8.2  Reading and writing to files(only txt files) 
 

1. Reader, InputStreamReader, FileReader and BufferedReader 

Reader is the abstract class for reading character streams. It implements the following 

fundamental methods: 

• read(): reads a single character. 

• read(char[]): reads an array of characters. 

• skip(long): skips some characters. 

• close(): closes the stream. 

InputStreamReader is a bridge from byte streams to character streams. It converts bytes into 

characters using a specified charset. The charset can be default character encoding of the 

operating system, or can be specified explicitly when creating an InputStreamReader. 

FileReader is a convenient class for reading text files using the default character encoding of the 

operating system. 
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BufferedReader reads text from a character stream with efficiency (characters are buffered to 

avoid frequently reading from the underlying stream) and provides a convenient method for 

reading a line of text readLine(). 

The following diagram show relationship of these reader classes in the java.io package: 

 

 

 

 

 

 

2. Writer, OutputStreamWriter, FileWriter and BufferedWriter 
 

Writer is the abstract class for writing character streams. It implements the following 

fundamental methods: 

• write(int): writes a single character. 

• write(char[]): writes an array of characters. 

• write(String): writes a string. 

• close(): closes the stream. 

OutputStreamWriter is a bridge from byte streams to character streams. Characters are 

encoded into bytes using a specified charset. The charset can be default character encoding of the 

operating system, or can be specified explicitly when creating an OutputStreamWriter. 

FileWriter is a convenient class for writing text files using the default character encoding of the 

operating system. 

BufferedWriter writes text to a character stream with efficiency (characters, arrays and strings 

are buffered to avoid frequently writing to the underlying stream) and provides a convenient 

method for writing a line separator: newLine(). 

The following diagram show relationship of these writer classes in the java.io package: 

 

 

 

 

 

 

8.3  Input and Output Stream 

Java I/O Tutorial 

Java I/O (Input and Output) is used to process the input and produce the output. 

Java uses the concept of a stream to make I/O operation fast. The java.io package contains all the 

classes required for input and output operations. 

We can perform file handling in Java by Java I/O API. 
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Stream 

A stream is a sequence of data. In Java, a stream is composed of bytes. It's called a stream 

because it is like a stream of water that continues to flow. 

 

In Java, 3 streams are created for us automatically. All these streams are attached with the 

console. 

 

1) System.out: standard output stream 

 

2) System.in: standard input stream 

 

3) System.err: standard error stream 

 

 

OutputStream vs InputStream 

The explanation of OutputStream and InputStream classes are given below: 

 

OutputStream 

Java application uses an output stream to write data to a destination; it may be a file, an array, 

peripheral device or socket. 
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8.4  Manipulating Input data 
 

 

File Navigation and I/O 

There are several other classes that we would be going through to get to know the basics of File 

Navigation and I/O. 

 

File Class 

 

FileReader Class 

 

FileWriter Class 

 

Directories in Java 

A directory is a File which can contain a list of other files and directories. You use File object to 

create directories, to list down files available in a directory. For complete detail, check a list of 

all the methods which you can call on File object and what are related to directories. 

 

Creating Directories 

There are two useful File utility methods, which can be used to create directories − 

 

The mkdir( ) method creates a directory, returning true on success and false on failure. Failure 

indicates that the path specified in the File object already exists, or that the directory cannot be 

created because the entire path does not exist yet. 

 

The mkdirs() method creates both a directory and all the parents of the directory. 

 

Following example creates "/tmp/user/java/bin" directory − 

 

Example 

 

import java.io.File; 

public class CreateDir { 

 

   public static void main(String args[]) { 

      String dirname = "/tmp/user/java/bin"; 

      File d = new File(dirname); 

       

      // Create directory now. 

      d.mkdirs(); 

   } 

} 

Compile and execute the above code to create "/tmp/user/java/bin". 
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Note − Java automatically takes care of path separators on UNIX and Windows as per 

conventions. If you use a forward slash (/) on a Windows version of Java, the path will still 

resolve correctly. 

 

Listing Directories 

You can use list( ) method provided by File object to list down all the files and directories 

available in a directory as follows − 

 

 

Example 

 

import java.io.File; 

public class ReadDir { 

 

   public static void main(String[] args) { 

      File file = null; 

      String[] paths; 

   

      try {       

         // create new file object 

         file = new File("/tmp"); 

 

         // array of files and directory 

         paths = file.list(); 

 

         // for each name in the path array 

         for(String path:paths) { 

            // prints filename and directory name 

            System.out.println(path); 

         } 

      } catch (Exception e) { 

         // if any error occurs 

         e.printStackTrace(); 

      } 

   } 

} 

This will produce the following result based on the directories and files available in your /tmp 

directory − 

 

Output 

 

test1.txt 

test2.txt 

ReadDir.java 

ReadDir.class 
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8.5 Opening and Closing Streams 

 
 

 

8.6 Predefined streams 
 

Every language has some predefined streams for its users and Java is one of these languages. 

Three Java Predefined streams or standard streams are available in the java.lang.System class. 

 

 

System.in  This is the standard stream for input. This stream is used for reading data for the 

program from the keyboard by default. 

System.out This is the standard stream for output. This stream is used for writing data from 

the program to an output device such as a monitor / console by default or to some specified file. 

System.err  This is a standard stream for error. This is used to show an error message on the 

screen i.e. console by default for the users. 

 

 

 

8.7  File handling Classes and Methods 
 

What is File Handling in Java? 
 

• File handling in Java is defined as reading and writing data to a file. The particular file 

class from the package called java.io allows us to handle and work with different formats 

of files. Thus,  if we want to use a file class, we need to create an object of that particular 

class and should specify the filename or directory name. 
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Method Type Description 

canRead() Boolean It tests whether the file is readable or not 

canWrite() Boolean It tests whether the file is writable or not 

createNewFile() Boolean This method creates an empty file 

delete() Boolean Deletes a file 

exists() Boolean It tests whether the file exists 

getName() String Returns the name of the file 

getAbsolutePath() String Returns the absolute pathname of the file 

length() Long Returns the size of the file in bytes 

list() String[] Returns an array of the files in the directory 

mkdir() Boolean Creates a directory 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 



58 

 

Short Question 
 

1. What is a stream ? 

 

Ans:- A stream is a sequence of objects that supports various methods which can be pipelined to 

produce the desired result. The features of Java stream are – A stream is not a data structure 

instead it takes input from the Collections, Arrays or I/O channels. 

 

 

2. Define Input and Output Stream. 

 

Ans:- In Java, streams are the sequence of data that are read from the source and written to the 

destination. An input stream is used to read data from the source. And, an output stream is used 

to write data to the destination. ... out is a type of output stream. Similarly, there are input 

streams to take input. 

 

 

 

3. What is File Handling in Java? 

 

Ans:- File handling in Java is defined as reading and writing data to a file. The particular file 

class from the package called java.io allows us to handle and work with different formats of files. 

 
 

 

 

Long Question 
 

1. What is file input output in java? Explain the manipulating input data. 

 

2. Explain the file handling classes and methods.(2019)(w) 
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CHAPTER 9.0 
EXCEPTION HANDLING 
9.1        Exceptions Overview 
9.5        Exception Methods 
9.3  Catching Exceptions 
9.4  Using Finally Statement 
9.5  Exception Methods 
9.6  Declaring Exceptions 
9.7  Defining and throwing exceptions 

9.8  Errors and Runtime Exceptions 
 
 
 
 

9.1 Exceptions Overview 
The class at the top of the exception class hierarchy is the Throwable class, which is a direct 

subclass of the Object class. Throwable has two direct subclasses - Exception and Error. 

 

The diagram below shows the standard exception and error classes defined in Java, organized in 

the Java exceptions hierarchy: 
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9.2 Exception Keywords 

 

Customized Exception Handling : Java exception handling is managed via five keywords: try, 

catch, throw, throws, and finally. Briefly, here is how they work. Program statements that you 

think can raise exceptions are contained within a try block. If an exception occurs within the try 

block, it is thrown. 

 

9.3  Catching Exceptions 
 

Java try and catch 

The try statement allows you to define a block of code to be tested for errors while it is being 

executed. 

 

The catch statement allows you to define a block of code to be executed, if an error occurs in the 

try block. 

 

The try and catch keywords come in pairs: 

 

Syntax 

try { 

  //  Block of code to try 

} 

catch(Exception e) { 

  //  Block of code to handle errors 

} 

 

9.4  Using Finally Statement 

• Java finally block is a block used to execute important code such as closing the 

connection, etc. 

 

• Java finally block is always executed whether an exception is handled or not. Therefore, 

it contains all the necessary statements that need to be printed regardless of the exception 

occurs or not. 

 

The finally block follows the try-catch block. 

Flowchart of finally block 
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9.5  Exception Methods 

 

 

 
 

 

9.6  Declaring Exceptions 

 

Declaring an Exception in Java 

• Apart from the built in exceptions Java provides, exception classes can be written by the 

programmer. These can then be thrown like the built-in Java exceptions. 

 

 

Syntax 

modifier exceptionName extends Exception { 

    //fields and methods 

} 

 

modifier exceptionName extends RuntimeException { //for runtime exceptions 

    //fields and methods 

} 
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9.7  Defining and throwing exceptions 

 

Java throw Exception 

• In Java, exceptions allows us to write good quality codes where the errors are checked at 

the compile time instead of runtime and we can create custom exceptions making the 

code recovery and debugging easier. 

 

Java throw keyword 

• The Java throw keyword is used to throw an exception explicitly. 

 

We specify the exception object which is to be thrown. The Exception has some message with it 

that provides the error description. These exceptions may be related to user inputs, server, etc. 

 

• We can throw either checked or unchecked exceptions in Java by throw keyword. It is 

mainly used to throw a custom exception. 

The syntax of the Java throw keyword is given below. 

 

throw Instance i.e., 

 

throw new exception_class("error message");   

Let's see the example of throw IOException. 

 

throw new IOException("sorry device error");   

 

9.8  Errors and Runtime Exceptions 
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Short question 
 

1. Define Exception Methods. 
Ans:- When an error occurs within a method, the method creates an object and hands it off to the runtime 

system. ... Creating an exception object and handing it to the runtime system is called throwing an 

exception. After a method throws an exception, the runtime system attempts to find something to handle 

it. 

 

2. What is throw exception in Java? 

Ans:-The throws keyword in Java is used to declare exceptions that can occur during the 

execution of a program. For any method that can throw exceptions, it is mandatory to use the 

throws keyword to list the exceptions that can be thrown? 

 

 

3. What is Java throw keyword? 

Ans:- The throw keyword in Java is used to explicitly throw an exception from a method or any block of 

code. We can throw either checked or unchecked exception. The throw keyword is mainly used to throw 

custom exceptions. 

 

4. Define Java try and catch. 

Ans:-The try statement allows you to define a block of code to be tested for errors while it is 

being executed. The catch statement allows you to define a block of code to be executed, if an 

error occurs in the try block. 
 

 

Long Question 

 

1. Explain the Exception Methods and types and discuss the difference between 

Errors and Runtime Exceptions. 

 

 

2. Illustrate the exception handling mechanism in java.(2019) 

 

 

 

 

 

 

 

 

 

 

 

 


