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JVM: A Java virtual machine (JVM) is an abstract computing machine that enables a computer to run a Java 

program. There are three notions of the JVM: specification, implementation, and instance. The 

specification is a document that formally describes what is required of a JVM implementation. Having a 

single specification ensures all implementations are interoperable. A JVM implementation is a computer 

program that meets the requirements of the JVM specification. An instance of a JVM is an implementation 

running in a process that executes a computer program compiled into Java bytecode. 

JRE: Java Runtime Environment (JRE) is a software package that contains what is required to run a Java 

program. It includes a Java Virtual Machine implementation together with an implementation of the Java 

Class Library. The Oracle Corporation, which owns the Java trademark, distributes a Java Runtime 

environment with their Java Virtual Machine called HotSpot. 

JDK: Java Development Kit (JDK) is a superset of a JRE and contains tools for Java programmers, e.g. a javac 

compiler. The Java Development Kit is provided free of charge either by Oracle Corporation directly, or by 

the OpenJDK open source project, which is governed by Oracle. 

What is Java 

Java is a programming language and a platform. Java is a high level, robust, secured and object-oriented 

programming language.Platform: Any hardware or software environment in which a program runs, is 

known as a platform. Since Java has its own runtime environment (JRE) and API, it is called platform. 

Example 

Let's have a quick look at java programming example. A detailed description of hello Java example is given 

in next page. 

class Simple 

{   

    public static void main(String args[]) 

{   

     System.out.println("Hello Java");   

    }   

}   
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Use of java: 

According to Sun, 3 billion devices run Java. There are many devices where Java is currently used. Some of 

them are as follows: 

 Desktop Applications such as acrobat reader, media player, antivirus etc. 

 Web Applications such as irctc.co.in etc. 

 Enterprise Applications such as banking applications. 

 Mobile 

 Embedded System 

 Smart Card 

 Robotics 

 Games etc 

 

Objects: Let us now look deep into what are objects. If we consider the real-world, we can find many 

objects around us, cars, dogs, humans, etc. All these objects have a state and a behavior. 

If we consider a dog, then its state is - name, breed, color, and the behavior is - barking, wagging the tail, 

running. 

If you compare the software object with a real-world object, they have very similar characteristics. 

Software objects also have a state and a behavior. A software object's state is stored in fields and behavior 

is shown via methods. 

So in software development, methods operate on the internal state of an object and the object-to-object 

communication is done via methods. 

Class − A lass a  e defi ed as a te plate/ luep i t that des i es the eha io /state that the o je t of 
its type support. A class is a blueprint from which individual objects are created. 

Following is a sample of a class. 

Example 

public class Dog  

{ 

   String breed; 

 int age; 

String color; 

void barking()  

{} 

void hungry()  

{   } 

void sleeping()  

{   } 

} 

A class can contain any of the following variable types. 

Local variables − Va ia les defi ed i side ethods, o st u to s o  lo ks a e alled lo al a ia les. The 
variable will be declared and initialized within the method and the variable will be destroyed when the 

method has completed. 

I sta e aria les − Instance variables are variables within a class but outside any method. These variables 

are initialized when the class is instantiated. Instance variables can be accessed from inside any method, 

constructor or blocks of that particular class. 

Class variables − Class variables are variables declared within a class, outside any method, with the static 

keyword. 

A class can have any number of methods to access the value of various kinds of methods. In the above 

example, barking(), hungry() and sleeping() are methods. 

Following are some of the important topics that need to be discussed when looking into classes of the Java 

Language. 
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Creating an Object 

As mentioned previously, a class provides the blueprints for objects. So basically, an object is created from 

a class. In Java, the new keyword is used to create new objects. 

Syntax:  ClassName name_of_reference_variable = new ClassName(); 

The e a e th ee steps he  eati g a  o je t f o  a lass − 

Declaration − A a ia le de la atio  ith a a ia le a e ith a  o je t type. 

Instantiation − The ' e ' ke o d is used to eate the o je t. 
Initialization − The ' e ' ke o d is follo ed  a all to a o st u to . This all i itializes the e  o je t. 
Follo i g is a  e a ple of eati g a  o je t − 

Example 

public class Cdgi 

{ 

    public Cdgi(String name) 

{ 

      // This constructor has one parameter, name. 

      System.out.println("Passed Name is :" + name ); 

} 

public static void main(String []args)  

{ 

      // Following statement would create an object myPuppy 

      Cdgi c1 = new Cdgi( "tommy" ); 

} 

} 

ENCAPSULATION: 

Encapsulation is one of the four fundamental OOP concepts. The other three are inheritance, 

polymorphism, and abstraction. 

Encapsulation in Java is a mechanism of wrapping the data (variables) and code acting on the data 

(methods) together as a single unit. In encapsulation, the variables of a class will be hidden from other 

classes and can be accessed only through the methods of their current class. Therefore, it is also known as 

data hiding. 

How to achieve encapsulatio  i  Ja a − 

 Declare the variables of a class as private. 

 Provide public setter and getter methods to modify and view the variables values. 

Example 

Follo i g is a  e a ple that de o st ates ho  to a hie e E apsulatio  i  Ja a − 

/* File name : EncapTest.java */ 

public class EncapTest 

{ 

private String name; 

 private String idNum; 

 private int age; 

   public int getAge()  

{ 

      return age; 

} 

public String getName()  

{ 

      return name; 

} 

 public String getIdNum()  

{ 

      return idNum;  } 
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public void setAge( int newAge)  

{ 

      age = newAge; 

} 

 public void setName(String newName)  

{ 

      name = newName; 

 } 

public void setIdNum( String newId)  

{ 

      idNum = newId; 

} 

} 

The public setXXX() and getXXX() methods are the access points of the instance variables of the EncapTest 

class. Normally, these methods are referred as getters and setters. Therefore, any class that wants to 

access the variables should access them through these getters and setters. 

The variables of the EncapTest lass a  e a essed usi g the follo i g p og a  − 

 

/* File name : MyProgram.java */ 

public class MyProgram { 

   public static void main(String args[]) { 

MyProgram a1 = new MyProgram(); 

      a1.setName("James"); 

      a1.setAge(20); 

      a1.setIdNum("12343ms"); 

      System.out.print("Name : " + a1.getName() + " Age : " + a1.getAge()); 

   } 

} 

Benefits of Encapsulation 

 The fields of a class can be made read-only or write-only. 

 A class can have total control over what is stored in its fields. 

 The users of a class do not know how the class stores its data. A class can change the data type of a field 

and users of the class do not need to change any of their code. 

INHERITANCE: 

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

theparent 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 theparent class, and you can 

add new methods and fields also. 

Inheritance represents the IS-A relationship, also known as aparent-child relationship. 

Why use inheritance in java 

 For Method Overriding (so runtime polymorphism can be achieved). 

 For Code Reusability. 

Syntax of Java Inheritance 

class Subclass-name extends Superclass-name   

{   

   //methods and fields   

}   

The extends keyword indicates that you are making a new class that derives from an existing class. The 

meaning of "extends" is to increase the functionality. 
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In the terminology of Java, a class which is inherited is called aparent or superclass and the new class is 

called child or subclass. 

 

 

 

 

 

 

 

 

 

 

 

 

As displayed in the above figure, Programmer is the subclass and Employee is the superclass. The 

relationship between two classes is Programmer IS-A Employee.It means that Programmer is a type of 

Employee. 

Example:  

class Employee{   

 float salary=40000;   

}   

class Programmer extends Employee{   

 int bonus=10000;   

 public static void main(String args[]){   

   Programmer p=new Programmer();   

   System.out.println("Programmer salary is:"+p.salary);   

   System.out.println("Bonus of Programmer is:"+p.bonus);   

}   

}   

Output: 

Programmer salary is:40000.0 

 Bonus of programmer is:10000 

In the above example, Programmer object can access the field of own class as well as of Employee class i.e. 

code reusability. 

Types of inheritance in java 

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. We will learn 

about interfaces later. 
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Single Inheritance Example 

Single inheritance is very easy to understand. When a class extends another one class only then we call it a 

single inheritance. The above flow diagram shows that class B extends only one class which is A. Here A is a 

parent class of B and B would be a child class of A. 

 

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();   

}}   

Multilevel Inheritance Example 

Multilevel inheritance refers to a mechanism in OO technology where one can inherit from a derived class, 

thereby making this derived class the base class for the new class. As you can see in below flow diagram C 

is subclass or child class of B and B is a child class of A. 

 

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();   

}}   

Hierarchical Inheritance Example 

In such kind of inheritance one class is inherited by many sub classes. In below example class B and C 

inherits the same class A. A is parent class (or base class) of B & C.  

 

File: TestInheritance3.java 

class Animal{   

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

}   

class Dog extends Animal{   

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

}   
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class Cat extends Animal{   

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

}   

class TestInheritance3{   

public static void main(String args[]){   

Cat c=new Cat();   

c.meow();   

c.eat();   

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

}}   

Why multiple inheritance is not supported in java? 

To reduce the complexity and simplify the language, multiple inheritance is not supported in java. 

Consider a scenario where A, B and C are three classes. The C class inherits A and B classes. If A and B 

classes have thesame method and you call it from child class object, there will be ambiguity to call 

amethod of A or B class. 

Since compile time errors are better than runtime errors, java renders compile time error if you inherit 2 

classes. So whether you have same method or different, there will be compile time error now. 

class A 

{   

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

}   

class B 

{   

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

}   

class C extends A,B{//suppose if it were   

 Public Static void main(String args[]){   

   C obj=new C();   

  obj.msg();//Now which msg() method would be invoked?   

}   

}   

Output: Compile Time Error 

POLYMORPHISM: 

Polymorphism is the capability of a method to do different things based on the object that it is acting 

upon. In other words, polymorphism allows you define one interface and have multiple implementations. I 

k o  it sou ds o fusi g. Do ’t o  e ill dis uss this i  detail. 
 It is a  feature that allows one interface to be used for a general class of actions. 

 An operation may exhibit different behavior in different instances. 

 The behavior depends on the types of data used in the operation. 

 It plays an important role in allowing objects having different internal structures to share the same 

external interface. 

 Polymorphism is extensively used in implementing inheritance. 

Following concepts demonstrate different types of polymorphism in java. 

1) Method Overloading 

2) Method Overriding 

1) Method Overloading: 

In Java, it is possible to define two or more methods of thesame name in a class, provided that there 

argument list or parameters are different. This concept is known as Method Overloading. 

I have covered method overloading and Overriding below. To know more about polymorphism types 

refer my post Types of polymorphism in Java: Static, Dynamic, Runtime and Compile time Polymorphism. 

Some points: 

Downloaded from  be.rgpvnotes.in

Page no: 7 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


1. To call an overloaded method in Java, it is mustto use the type and/or number of arguments to 

determine which version of the overloaded method to actually call. 

2. Overloaded methods may have different return types; the return type alone is insufficient to 

distinguish two versions of a method. 

3. 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. 

4. It allows the user to achieve compile-time polymorphism. 

5. An overloaded method can throw different exceptions. 

6. It can have different access modifiers. 

 

Example: 

class Overload 

{ 

    void demo (int a) 

    { 

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

    } 

    void demo (int a, int b) 

    { 

       System.out.println ("a and b: " + a + "," + b); 

    } 

    double demo(double a) { 

       System.out.println("double a: " + a); 

       return a*a; 

    } 

} 

class MethodOverloading 

{ 

    public static void main (String args []) 

    { 

        Overload Obj = new Overload(); 

        double result; 

        Obj .demo(10); 

        Obj .demo(10, 20); 

        result = Obj .demo(5.5); 

        System.out.println("O/P : " + result); 

    } 

} 

Here the method demo() is overloaded 3 times: first having 1 int parameter, second one has 2 int 

parameters and third one is having double arg. The methods are invoked or called with the same type and 

number of parameters used. 

 

Output: 

a: 10 

a and b: 10,20 

double a: 5.5 

O/P : 30.25 

Rules for Method Overloading 

1. Overloading can take place in the same class or in its sub-class. 

2. Constructor in Java can be overloaded 

3. Overloaded methods must have a different argument list. 
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4. Overloaded method should always be the part of the same class (can also take place in subclass), with 

thesame name but different parameters. 

5. The parameters may differ in their type or number, or in both. 

6. They may have the same or different return types. 

7. It is also known as compile time polymorphism. 

 

2) Method Overriding 

Child class has the same method as of base class. In such cases, child class overrides the parent class 

method without even touching the source code of the base class. This feature is known as method 

overriding. 

 

Example: 

public class BaseClass 

{ 

    public void methodToOverride() //Base class method 

    { 

         System.out.println ("I'm the method of BaseClass"); 

    } 

} 

public class DerivedClass extends BaseClass 

{ 

    public void methodToOverride() //Derived Class method 

    { 

         System.out.println ("I'm the method of DerivedClass"); 

    } 

} 

public class TestMethod 

{ 

     public static void main (String args []) { 

        BaseClass obj1 = new BaseClass(); // BaseClass reference and object 

        BaseClass obj2 = new DerivedClass();// BaseClass reference but DerivedClass object 

        obj1.methodToOverride(); // Calls the method from BaseClass class 

        obj2.methodToOverride();//Calls the method from DerivedClass class 

     } 

} 

Output: 

I'm the method of BaseClass 

I'm the method of DerivedClass 

Rules for Method Overriding: 

1. applies only to inherited methods 

2. object type (NOT reference variable type) determines which overridden method will be used at 

runtime 

3. Overriding method can have different return type (refer this) 

4. Overriding method must not have more restrictive access modifier 

5. Abstract methods must be overridden 

6. Static and final methods cannot be overridden 

7. Constructors cannot be overridden 

8. It is also known as Runtime polymorphism. 
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super keyword in Overriding: 

When invoking a superclass version of an overridden method the super keyword is used. 

 

Example: 

class Vehicle { 

    public void move () { 

         System.out.println ("Vehicles are used for moving from one place to another "); 

    } 

} 

class Car extends Vehicle { 

    public void move () { 

      super. move (); // invokes the super class method 

      System.out.println ("Car is a good medium of transport "); 

    } 

} 

public class TestCar { 

    public static void main (String args []){ 

        Vehicle b = new Car (); // Vehicle reference but Car object 

        b.move (); //Calls the method in Car class 

    } 

} 

Output: 

Vehicles are used for moving from one place to another 

Car is a good medium of transport 

ABSTRACTION: 

As per dictionary, abstraction is the quality of dealing with ideas rather than events. For example, when 

you consider the case of e-mail, complex details such as what happens as soon as you send an e-mail, the 

protocol your e-mail server uses are hidden from the user. Therefore, to send an e-mail you just need to 

type the content, mention the address of the receiver, and click send. 

Likewise in Object-oriented programming, abstraction is a process of hiding the implementation details 

from the user, only the functionality will be provided to the user. In other words, the user will have the 

information on what the object does instead of how it does it. 

In Java, abstraction is achieved using Abstract classes and interfaces. 

Abstract Class 

A class which contains the abstract keyword in its declaration is known as abstract class.  

 Abstract classes may or may not contain abstract methods, i.e., methods without body ( public void 

get(); )  

 But, if a class has at least one abstract method, then the class must be declared abstract. 

 If a class is declared abstract, it cannot be instantiated. 

 To use an abstract class, you have to inherit it from another class, provide implementations for the 

abstract methods in it. 

 If you inherit an abstract class, you have to provide implementations to all the abstract methods in it. 

 

Example 

This section provides you an example of the abstract class. To create an abstract class, just use the abstract 

keyword before the class keyword, in the class declaration. 

/* File name : Employee.java */ 

public abstract class Employee { 

   private String name; 

   private String address; 
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   private int number; 

   public Employee(String name, String address, int number) { 

      System.out.println("Constructing an Employee"); 

      this.name = name; 

      this.address = address; 

      this.number = number; 

   } 

      public double computePay() { 

     System.out.println("Inside Employee computePay"); 

     return 0.0; 

   } 

      public void mailCheck() { 

      System.out.println("Mailing a check to " + this.name + " " + this.address); 

   } 

   public String toString() { 

      return name + " " + address + " " + number; 

   } 

   public String getName() { 

      return name; 

   } 

    public String getAddress() { 

      return address; 

   } 

      public void setAddress(String newAddress) { 

      address = newAddress; 

   } 

    public int getNumber() { 

      return number; 

   }} 

 

You can observe that except abstract methods the Employee class is same as normal class in Java. The 

class is now abstract, but it still has three fields, seven methods, and one constructor. 

Now you can try to instantiate the Emplo ee lass i  the follo i g a  − 

/* File name : AbstractDemo.java */ 

public class AbstractDemo { 

   public static void main(String [] args) { 

      /* Following is not allowed and would raise error */ 

      Employee e = new Employee("George W.", "Houston, TX", 43); 

      System.out.println("\n Call mailCheck using Employee reference--"); 

      e.mailCheck(); 

   }} 

Whe  ou o pile the a o e lass, it gi es ou the follo i g e o  − 

Employee.java:46: Employee is abstract; cannot be instantiated 

      Employee e = new Employee("George W.", "Houston, TX", 43); 

                   ^ 

1 error 

Inheriting the Abstract Class 

We a  i he it the p ope ties of E plo ee lass just like o ete lass i  the follo i g a  − 

 

Example 

/* File name : Salary.java */ 
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public class Salary extends Employee { 

   private double salary;   // Annual salary 

 

   public Salary(String name, String address, int number, double salary) { 

      super(name, address, number); 

      setSalary(salary); 

   } 

      public void mailCheck() { 

      System.out.println("Within mailCheck of Salary class "); 

      System.out.println("Mailing check to " + getName() + " with salary " + salary); 

   } 

    public double getSalary() { 

      return salary; 

   } 

      public void setSalary(double newSalary) { 

      if(newSalary >= 0.0) { 

         salary = newSalary; 

      } 

   } 

      public double computePay() { 

      System.out.println("Computing salary pay for " + getName()); 

      return salary/52; 

   } 

} 

Here, you cannot instantiate the Employee class, but you can instantiate the Salary Class, and using this 

instance you can access all the three fields and seven methods of Employee class as shown below. 

 

/* File name : AbstractDemo.java */ 

public class AbstractDemo { 

   public static void main(String [] args) { 

      Salary s = new Salary("Mohd Mohtashim", "Ambehta, UP", 3, 3600.00); 

      Employee e = new Salary("John Adams", "Boston, MA", 2, 2400.00); 

      System.out.println("Call mailCheck using Salary reference --"); 

      s.mailCheck(); 

      System.out.println("\n Call mailCheck using Employee reference--"); 

      e.mailCheck(); 

   } 

} 

This p odu es the follo i g esult − 

 

Output 

Constructing an Employee 

Constructing an Employee 

Call mailCheck using Salary reference -- 

Within mailCheck of Salary class  

Mailing check to Mohd Mohtashim with salary 3600.0 

 

Call mailCheck using Employee reference-- 

Within mailCheck of Salary class  

Mailing check to John Adams with salary 2400.0 

 

Downloaded from  be.rgpvnotes.in

Page no: 12 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


Abstract Methods 

If you want a class to contain a particular method but you want the actual implementation of that method 

to be determined by child classes, you can declare the method in the parent class as an abstract. 

 abstract keyword is used to declare the method as abstract. 

 You have to place the abstract keyword before the method name in the method declaration. 

 An abstract method contains a method signature, but no method body. 

 Instead of curly braces, an abstract method will have a semoi colon (;) at the end. 

Following is an example of the abstract method. 

 

Example 

public abstract class Employee { 

   private String name; 

   private String address; 

   private int number; 

      public abstract double computePay(); 

   // Remainder of class definition 

} 

De la i g a ethod as a st a t has t o o se ue es − 

 The class containing it must be declared as abstract. 

 Any class inheriting the current class must either override the abstract method or declare itself as 

abstract. 

Note − E e tuall , a des e da t lass has to i ple e t the a st a t ethod; othe ise, ou ould ha e a 
hierarchy of abstract classes that cannot be instantiated. 

Suppose Salary class inherits the Employee class, then it should implement the computePay() method as 

sho  elo  − 

 

/* File name : Salary.java */ 

public class Salary extends Employee { 

   private double salary;   // Annual salary 

     public double computePay() { 

      System.out.println("Computing salary pay for " + getName()); 

      return salary/52; 

   } 

   // Remainder of class definition 

} 

final Keyword:  

The final keyword in java is used to restrict the user. The java final keyword can be used in many context. 

Final can be: 

1. variable 

2. method 

3. class 

The final keyword can be applied with the variables, a final variable that have no value it is called blank 

final variable or uninitialized final variable. It can be initialized in the constructor only. The blank 

finalvariable can be static also which will be initialized in the static block only. We will have detailed 

learning of these. Let's first learn the basics of final keyword. 

1. Java final variable 

If you make any variable as final, you cannot change the value of final variable(It will be constant). 

Example of final variable 

There is a final variable speedlimit, we are going to change the value of this variable, but It can't be 

changed because final variable once assigned a value can never be changed. 
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class Bike9{   

 final int speedlimit=90;//final variable   

 void run(){   

  speedlimit=400;   

 }   

 public static void main(String args[]){   

 Bike9 obj=new  Bike9();   

 obj.run();   

 }   

}//end of class   

Output:Compile Time Error 

2. Java final method 

If you make any method as final, you cannot override it. 

Example of final method 

class Bike{   

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

}   

 

class Honda extends Bike{   

   void run(){System.out.println("running safely with 100kmph");}   

 

   public static void main(String args[]){   

   Honda honda= new Honda();   

   honda.run();   

   }   

}   

Output:Compile Time Error 

3. Java final class 

If you make any class as final, you cannot extend it. 

Example of final class 

final class Bike{}   

 

class Honda1 extends Bike{   

  void run() 

{ 

System.out.println("running safely with 100kmph"); 

}   

 

  public static void main(String args[]) 

{   

  Honda1 honda= new Honda();   

  honda.run();   

  }   

}   

Output:Compile Time Error 

Is final method inherited? 

Yes, final method is inherited but you cannot override it. For Example: 

class Bike{   

  final void run() 

{ 
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System.out.println("running..."); 

}   

}   

class Honda2 extends Bike 

{   

   public static void main(String args[]) 

{   

    new Honda2().run();   

   }   

}   

Output: 

running... 

What is blank or uninitialized final variable? 

A final variable that is not initialized at the time of declaration is known as blank final variable. 

If you want to create a variable that is initialized at the time of creating object and once initialized may not 

be changed, it is useful. For example PAN CARD number of an employee. 

It can be initialized only in constructor. 

Example of blank final variable 

class Student 

{   

int id;   

String name;   

final String PAN_CARD_NUMBER;   

...   

}   

Can we initialize blank final variable? 

Yes, but only in constructor. For example: 

class Bike10{   

  final int speedlimit;//blank final variable   

 

  Bike10(){   

  speedlimit=70;   

  System.out.println(speedlimit);   

  }   

  public static void main(String args[]){   

    new Bike10();   

 }   

}   

Output:70 

static blank final variable 

A static final variable that is not initialized at the time of declaration is known as static blank final variable. 

It can be initialized only in static block. 

Example of static blank final variable 

 

class A 

{   

  static final int data;//static blank final variable   

  static{ data=50;}   

  public static void main(String args[]) 

{   

Downloaded from  be.rgpvnotes.in

Page no: 15 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


    System.out.println(A.data);   

 }   

}   

What is final parameter 

If you declare any parameter as final, you cannot change the value of it. 

class Bike11{   

  int cube(final int n){   

   n=n+2;//can't be changed as n is final   

   n*n*n;   

  }   

  public static void main(String args[]){   

    Bike11 b=new Bike11();   

    b.cube(5);   

 }   

}   

Output: 

Compile Time Error 

INTERFACE: 

An interface is a reference type in Java. It is similar to class. It is a collection of abstract methods. A class 

implements an interface, thereby inheriting the abstract methods of the interface. 

Along with abstract methods, an interface may also contain constants, default methods, static methods, 

and nested types. Method bodies exist only for default methods and static methods. 

Writing an interface is similar to writing a class. But a class describes the attributes and behaviors of an 

object. And an interface contains behaviors that a class implements. 

Unless the class that implements the interface is abstract, all the methods of the interface need to be 

defined in the class. 

A  i te fa e is si ila  to a lass i  the follo i g a s − 

 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 byte code 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 wa s, i ludi g − 

 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 a  i te fa e − 

 

Example 

Follo i g is a  e a ple of a  i te fa e − 

 

/* File name : NameOfInterface.java */ 

import java.lang.*; 

// Any number of import statements 

Downloaded from  be.rgpvnotes.in

Page no: 16 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


 

public interface NameOfInterface 

 { 

   // Any number of final, static fields 

   // Any number of abstract method declarations\ 

} 

I te fa es ha e the follo i g p ope ties − 

 An interface is implicitly abstract. You do not need to use the abstract keyword while 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(); 

} 

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. 

A class uses the implements keyword to implement an interface. The implements keyword appears in the 

class declaration following the extends portion of the declaration. 

 

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 ill p odu e the follo i g esult − 

 

Output: 
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Mammal eats 

Mammal travels 

Whe  o e idi g ethods defi ed i  i te fa es, the e a e se e al ules to e follo ed − 

 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. 

Whe  i ple e tatio  i te fa es, the e a e se e al ules − 

 A class can implement more than one interface at a time. 

 A class can extend only one class, but implement many interfaces. 

 An interface can extend another interface, in a similar way as a class can extend another class. 

Extending Interfaces 

An interface can extend another interface in the same 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. 

 

Example 

// 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. 

Fo  e a ple, if the Ho ke  i te fa e e te ded oth Spo ts a d E e t, it ould e de la ed as − 
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Example: 

public interface Hockey extends Sports, Event 

Difference between abstract class and interface 

Abstract class and interface both are used to achieve abstraction where we can declare the abstract 

methods. Abstract class and interface both can't be instantiated. 

But there are many differences between abstract class and interface that are given below. 

Abstract class Interface 

Abstract class can have abstract and non-

abstract methods. 

Interface can have only abstract methods. Since Java 8, 

it can have default and static methods also. 

Abstract class doesn't support multiple inheritance. Interface supports multiple inheritance. 

Abstract class can have final, non-final, static and non-

static variables. 

Interface has only static and final variables. 

Abstract class can provide the implementation of 

interface. 

Interface can't provide the implementation of abstract 

class. 

The abstract keyword is used to declare abstract class. The interface keyword is used to declare interface. 

Example: 

public abstract class Shape{ 

public abstract void draw(); 

} 

Example: 

public interface Drawable{ 

void draw(); 

} 

 

JAVA PACKAGE 

 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. 

 Here, we will have the detailed learning of creating and using user-defined packages. 

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. 

 
 

Simple example of java package 
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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");   

   }   

}   

How to compile java package 

If you are not using any IDE, you need to follow the syntax given below: 

 

javac -d directory javafilename   

For example 

javac -d . Simple.java   

The -d switch specifies the destination where to put the generated class file. You can use any directory 

name like /home (in case of Linux), d:/abc (in case of windows) etc. If you want to keep the package within 

the same directory, you can use . (dot). 

How to run java package program 

You need to use fully qualified name e.g. mypack.Simple etc to run the class. 

 To Compile: javac -d . Simple.java 

 To Run: java mypack.Simple 

Output:Welcome to package 

The -d is a switch that tells the compiler where to put the class file i.e. it represents destination. The . 

represents the current folder. 

How to access package from another package? 

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

1) import package.*; 

2) import package.classname; 

3) fully qualified name. 

1) Using packagename.* 

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

subpackages. 

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();   

  }   
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}   

Output:Hello 

2) Using packagename.classname 

If you import package.classname then only declared class of this package will be accessible. 

Example of package by import package.classname 

 

//save by A.java   

  package pack;   

public class A{   

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

}   

//save by B.java   

package mypack;   

import pack.A;   

  class B{   

  public static void main(String args[]){   

   A obj = new A();   

   obj.msg();   

  }   

}   

Output:Hello 

3) Using fully qualified name 

If you use fully qualified name then only declared class of this package will be accessible. Now there is no 

need to import. But you need to use fully qualified name every time when you are accessing the class or 

interface. 

It is generally used when two packages have same class name e.g. java.util and java.sql packages contain 

Date class. 

 

Example of package by import fully qualified name 

 

//save by A.java   

package pack;   

public class A{   

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

}   

//save by B.java   

package mypack;   

class B{   

  public static void main(String args[]){   

   pack.A obj = new pack.A();//using fully qualified name   

   obj.msg();   

  }   

}   

Output:Hello 

Note: If you import a package, subpackages will not be imported. 

If you import a package, all the classes and interface of that package will be imported excluding the classes 

and interfaces of the subpackages. Hence, you need to import the subpackage as well. 

Note:Sequence of the program must be package then import then class. 

 

 
package 
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ACCESS MODIFIERS IN JAVA: 

There are two types of modifiers in java:  

1. access modifiers and  

2. non-access modifiers. 

The access modifiers in java specifies accessibility (scope) of a data member, method, constructor or class. 

There are 4 types of java access modifiers: 

1) private 

2) default 

3) protected 

4) public 

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

Here, we will learn access modifiers. 

1) private access modifier 

The private access modifier is accessible only within class. 

Simple example of private access modifier: 

In this example, we have created two classes A and Simple. A class contains private data member and 

private method. We are accessing these private members from outside the class, so there is compile time 

error. 

class A{   

private int data=40;   

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

}   

 

public class Simple{   

 public static void main(String args[]){   

   A obj=new A();   

   System.out.println(obj.data);//Compile Time Error   

   obj.msg();//Compile Time Error   

   }   

}   

Role of Private Constructor 

If you make any class constructor private, you cannot create the instance of that class from outside the 

class. For example: 

class A{   

private A(){}//private constructor   

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

}   

public class Simple{   

 public static void main(String args[]){   

   A obj=new A();//Compile Time Error   

 }   

}   

import 

class 
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2) default access modifier 

If you don't use any modifier, it is treated as default bydefault. The default modifier is accessible only 

within package. 

 

Example of default access modifier: 

In this example, we have created two packages pack and mypack. We are accessing the A class from 

outside its package, since A class is not public, so it cannot be accessed from outside the package. 

//save by A.java   

package pack;   

class A{   

  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();//Compile Time Error   

   obj.msg();//Compile Time Error   

  }   

}   

In the above example, the scope of class A and its method msg() is default so it cannot be accessed from 

outside the package. 

3) protected access modifier 

The protected access modifier is accessible within package and outside the package but through 

inheritance only. 

The protected access modifier can be applied on the data member, method and constructor. It can't be 

applied on the class. 

 

Example of protected access modifier 

In this example, we have created the two packages pack and mypack. The A class of pack package is public, 

so can be accessed from outside the package. But msg method of this package is declared as protected, so 

it can be accessed from outside the class only through inheritance. 

Example 

//save by A.java   

package pack;   

public class A{   

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

}   

//save by B.java   

package mypack;   

import pack.*;   

 

class B extends A{   

  public static void main(String args[]){   

   B obj = new B();   

   obj.msg();   

  }   

}   

4) public access modifier 
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The public access modifier is accessible everywhere. It has the widest scope among all other modifiers. 

Example of public access modifier 

//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();   

  }   

}   

Understanding all java access modifiers 

Let's understand the access modifiers by a simple table. 

Access 
Modifier 

within 
class 

within 
package 

outside package by subclass 
only 

outside 
package 

Private Y N N N 

Default Y Y N N 

Protected Y Y Y N 

Public Y Y Y Y 

 

Java access modifiers with method overriding 

If you are overriding any method, overridden method (i.e. declared in subclass) must not be more 

restrictive. 

class A{   

protected void msg() 

{ 

System.out.println("Hello java"); 

}   

}   

 

public class Simple extends A 

{   

void msg(){System.out.println("Hello java");}//C.T.Error   

 public static void main(String args[]){   

   Simple obj=new Simple();   

   obj.msg();   

   }   

}   

The default modifier is more restrictive than protected. That is why there is compile time error. 

CONSTRUCTOR: 
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Constructor is a block of code that initializes the newly created object. A constructor resembles an instance 

ethod i  ja a ut it’s ot a ethod as it does ’t ha e a etu  t pe. I  sho t o st u to  a d ethod a e 
different(More on this at the end of this guide). People often refer constructor as special type of method in 

Java. 

Constructor has same name as the class and looks like this in a java code. 

public class MyClass 

{ 

   //This is the constructor 

   MyClass() 

{ 

   } 

   .. 

} 

Note that the o st u to  a e at hes ith the lass a e a d it does ’t ha e a etu  t pe. 

How does a constructor work 

To understand the working of constructor, lets take an example. lets say we have a class MyClass. 

When we create the object of MyClass like this: 

MyClass obj = new MyClass() 

The new keyword here creates the object of class MyClass and invokes the constructor to initialize this 

newly created object. 

Types of java constructors 

There are two types of constructors: 

1) Default constructor (no-arg constructor) 

2) Parameterized constructor 

 

1) Default Constructor 

A constructor that have no parameter is known as default constructor. 

Syntax of default constructor: 

<class_name>(){}   

Example of default constructor 

In this example, we are creating the no-arg constructor in the Bike class. It will be invoked at the time of 

object creation. 

class Bike1 

{   

Bike1() 

{ 

System.out.println("Bike is created"); 

}   

public static void main(String args[]) 

{   

Bike1 b=new Bike1();   

}   

}   

What is the purpose of default constructor? 

Default constructor provides the default values to the object like 0, null etc. depending on the type. 

Example of default constructor that displays the default values 

 

class Student3 

{   

int id;   
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String name;   

  void display(){System.out.println(id+" "+name); 

}   

public static void main(String args[]) 

{   

Student3 s1=new Student3();   

Student3 s2=new Student3();   

s1.display();   

s2.display();   

}   

}   

Output: 

0 null 

0 null 

Explanation:In the above class,you are not creating any constructor so compiler provides you a default 

constructor.Here 0 and null values are provided by default constructor. 

2) Parameterized constructor 

A constructor that have parameters is known as parameterized constructor. 

Why use parameterized constructor? 

Parameterized constructor is used to provide different values to the distinct objects. 

 

Example of parameterized constructor 

In this example, we have created the constructor of Student class that have two parameters. We can have 

any number of parameters in the constructor. 

class Student4 

{   

    int id;   

    String name;   

 

    Student4(int i,String n) 

{   

    id = i;   

    name = n;   

    }   

    void display() 

{ 

System.out.println(id+" "+name); 

}   

 

    public static void main(String args[]) 

{   

    Student4 s1 = new Student4(111,"Karan");   

    Student4 s2 = new Student4(222,"Aryan");   

    s1.display();   

    s2.display();   

   }   

}   

Output: 

111 Karan 

222 Aryan 
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Constructor Overloading in Java 

Constructor overloading is a technique in Java in which a class can have any number of constructors that 

differ in parameter lists.The compiler differentiates these constructors by taking into account the number 

of parameters in the list and their type. 

Example of Constructor Overloading 

 

class Student5 

{   

    int id;   

    String name;   

    int age;   

    Student5(int i,String n) 

{   

    id = i;   

    name = n;   

    }   

    Student5(int i,String n,int a) 

{   

    id = i;   

    name = n;   

    age=a;   

    }   

    void display() 

{ 

System.out.println(id+" "+name+" "+age); 

}   

 

    public static void main(String args[]) 

{   

    Student5 s1 = new Student5(111,"Karan");   

    Student5 s2 = new Student5(222,"Aryan",25);   

    s1.display();   

    s2.display();   

   }   

}   

Output: 

111 Karan 0 

222 Aryan 25 

Difference between constructor and method in java 

There are many differences between constructors and methods. They are given below. 

Java Constructor Java Method 

Constructor is used to initialize the state of an 

object. 

Method is used to expose behaviour of an object. 

Constructor must not have return type. Method must have return type. 

Constructor is invoked implicitly. Method is invoked explicitly. 

The java compiler provides a default constructor if 

you don't have any constructor. 

Method is not provided by compiler in any case. 

Constructor name must be same as the class name. Method name may or may not be same as class 

name. 
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Copy Constructor 

There is no copy constructor in java. But, we can copy the values of one object to another like copy 

constructor in C++. 

There are many ways to copy the values of one object into another in java. They are: 

 By constructor 

 By assigning the values of one object into another 

 By clone() method of Object class 

In this example, we are going to copy the values of one object into another using java constructor. 

 

class Student6 

{   

    int id;   

    String name;   

    Student6(int i,String n) 

{   

 id = i;   

 name = n;   

 }   

 

    Student6(Student6 s) 

{   

 id = s.id;   

name =s.name;   

    }   

    void display() 

{ 

System.out.println(id+" "+name); 

}   

 

    public static void main(String args[]) 

{   

    Student6 s1 = new Student6(111,"Karan");   

    Student6 s2 = new Student6(s1);   

    s1.display();   

    s2.display();   

   }   

}   

 

Output: 

111 Karan 

111 Karan 

Wraaper class: 

Wrapper class in java provides the mechanism to convert primitive into object and object into primitive. 

Since J2SE 5.0, autoboxing and unboxing feature converts primitive into object and object into primitive 

automatically. The automatic conversion of primitive into object is known as autoboxing and vice-versa 

unboxing. 

The eight classes of java.lang package are known as wrapper classes in java. The list of eight wrapper 

classes are given below: 
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Primitive Type Wrapper class 

boolean Boolean 

Char Character 

Byte Byte 

Short Short 

Int Integer 

Long Long 

Float Float 

Double Double 

Need of Wrapper Classes 

 They convert primitive data types into objects. Objects are needed if we wish to modify the arguments 

passed into a method (because primitive types are passed by value). 

 The classes in java.util package handles only objects and hence wrapper classes help in this case also. 

 Data structures in the Collection framework, such as ArrayList and Vector, store only objects 

(reference types) and not primitive types. 

 An object is needed to support synchronization in multithreading. 

Wrapper class Example: Primitive to Wrapper 

public class WrapperExample1 

{   

public static void main(String args[]) 

{   

//Converting int into Integer   

int a=20;   

Integer i=Integer.valueOf(a);//converting int into Integer   

Integer j=a;//autoboxing, now compiler will write Integer.valueOf(a) internally   

 

System.out.println(a+" "+i+" "+j);   

}}   

 

Output: 

20 20 20 

Wrapper class Example: Wrapper to Primitive 

public class WrapperExample2 

{     

public static void main(String args[]) 

{     

//Converting Integer to int     

Integer a=new Integer(3);     

int i=a.intValue();//converting Integer to int   

int j=a;//unboxing, now compiler will write a.intValue() internally     

 

System.out.println(a+" "+i+" "+j);     

}}     

Output: 

3 3 3 
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GARBAGE COLLECTION 

In java, garbage means unreferenced objects. 

Garbage Collection is process of reclaiming the runtime unused memory automatically. In other words, it is 

a way to destroy the unused objects. 

To do so, we were using free() function in C language and delete() in C++. But, in java it is performed 

automatically. So, java provides better memory management. 

Advantage of Garbage Collection 

 It makes java memory efficient because garbage collector removes the unreferenced objects from 

heap memory. 

 It is automatically done by the garbage collector(a part of JVM) so we don't need to make extra efforts. 

How can an object be unreferenced? 

There are many ways: 

1) By nulling the reference 

2) By assigning a reference to another 

3) By annonymous object etc. 

1) By nulling a reference: 

Employee e=new Employee();   

e=null;   

2) By assigning a reference to another: 

Employee e1=new Employee();   

Employee e2=new Employee();   

e1=e2;//now the first object referred by e1 is available for garbage collection   

3) By annonymous object: 

new Employee();   

finalize() method 

The finalize() method is invoked each time before the object is garbage collected. This method can be used 

to perform cleanup processing.  

Just before destroying an object, Garbage Collector calls finalize() method on the object to perform 

cleanup activities. Once finalize() method completes, Garbage Collector destroys that object. 

This method is defined in Object class as: 

protected void finalize(){}   

gc() method 

The gc() method is used to invoke the garbage collector to perform cleanup processing. The gc() is found in 

System and Runtime classes. 

public static void gc(){} 

Simple Example of garbage collection in java 

public class TestGarbage1 

{   

 public void finalize() 

{ 

System.out.println("object is garbage collected"); 

}   

 public static void main(String args[]) 

{   

  TestGarbage1 s1=new TestGarbage1();   

  TestGarbage1 s2=new TestGarbage1();   

  s1=null;   

  s2=null;   

  System.gc();   

 }  }   
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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