
                       Unit 3 (Classes and Objects) 

What is an object in Java? 

An entity that has state and behaviour is known as an object e.g., chair, bike, 

marker, pen, table, car, etc. It can be physical or logical (tangible and intangible). 

The example of an intangible object is the banking system. 

An object has three characteristics: 

o State: represents the data (value) of an object. 

o Behaviour: represents the behaviour (functionality) of an object such as 

deposit, withdraw, etc. 

o Identity: An object identity is typically implemented via a unique ID. The 

value of the ID is not visible to the external user. However, it is used 

internally by the JVM to identify each object uniquely. 

An object is an instance of a class. A class is a template or blueprint from which 
objects are created. So, an object is the instance(result) of a class. 

Object Definitions: 

o An object is a real-world entity. 

o An object is a runtime entity. 

o The object is an entity which has state and behaviour. 

o The object is an instance of a class. 

An object is created from a class. In Java, the new keyword is used to create new 
objects. 

There are three steps when creating an object from a class − 

o Declaration − A variable declaration with a variable name with an object 
type. 

o Instantiation − The 'new' keyword is used to create the object. 

o Initialization − The 'new' keyword is followed by a call to a constructor. This 
call initializes the new object. 

o  

o Following is an example of creating an object − 

o Example 

 



o public class Puppy { 

o    public Puppy(String name) { 

o       // This constructor has one parameter, name. 

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

o    } 

o  

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

o       // Following statement would create an object myPuppy 

o       Puppy myPuppy = new Puppy( "tommy" ); 

o    } 

o } 

o If we compile and run the above program, then it will produce the following 
result − 

o Output 
o Passed Name is :tommy 

 

What is a class in Java 

A class is a group of objects which have common properties. It is a template or 
blueprint from which objects are created. It is a logical entity. It can't be physical. 

Syntax to declare a class: 

1. class <class_name>{   

2.     field;   

3.     method;   

4. }   

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 − Variables defined inside methods, constructors or blocks 
are called local variables. The variable will be declared and initialized within 
the method and the variable will be destroyed when the method has 
completed. 

• Instance variables − 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. 

 

Access Modifiers in Java 
 

These modifiers are used to provide access control in java. The access modifiers are used to 

access the field, method, constructor in java. 

There are four types of Java access modifiers: 

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. 

1) Private 

The private access modifier is accessible only within the 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 a compile-time error. 

1. class A{   

2. private int data=40;   

3. private void msg() 

4. { 

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

6. }   

7.    

8. public class Simple{   

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

10.    A obj=new A();   

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

12.    obj.msg();//Compile Time Error   

13.    }   

14. }   

 

2) Default 

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

modifier is accessible only within package. It cannot be accessed from outside the 
package. It provides more accessibility than private. But, it is more restrictive than 
protected, and public. 

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. 

1. //save by A.java   

2. package pack;   

3. class A{   

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

5. }   

1. //save by B.java   

2. package mypack;   



3. import pack.*;   

4. class B{   

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

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

7.    obj.msg();//Compile Time Error   

8.   }   

9. }   

10.  

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 

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. 

It provides more accessibility than the default modifer. 

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. 

1. //save by A.java   

2. package pack;   

3. public class A{   

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

5. }   

1. //save by B.java   

2. package mypack;   

3. import pack.*;   

4.    

5. class B extends A{   

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

7.    B obj = new B();   

8.    obj.msg();   



9.   }   

10. }   

Output:Hello 

 

4) Public 

The public access modifier is accessible everywhere. It has the widest scope 

among all other modifiers. 

Example of public access modifier 

1. //save by A.java   

2.    

3. package pack;   

4. public class A{   

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

6. }   

1. //save by B.java   

2.    

3. package mypack;   

4. import pack.*;   

5.    

6. class B{   

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

8.    A obj = new A();   

9.    obj.msg();   

10.   }   

11. }   

Output:Hello 

 

Constructors 
 

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. 

https://www.javatpoint.com/object-and-class-in-java


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

 

Constructors in Java 

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. 

There are two types of constructors in Java: no-arg constructor, and parameterized 

constructor. 

Rules for creating Java constructor 

There are two rules defined for the constructor. 

1. Constructor name must be the same as its class name 

2. A Constructor must have no explicit return type 

3. A Java constructor cannot be abstract, static. 

Types of Java constructors 

There are two types of constructors in Java: 

1. Default constructor (no-arg constructor) 

2. Parameterized constructor 

 

Java Default Constructor 
 

https://www.javatpoint.com/java-tutorial
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A constructor is called "Default Constructor" when it doesn't have any parameter. 

 

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. 

1. //Java Program to create and call a default constructor   

2. class Bike1 

3. {   

4. //creating a default constructor   

5. Bike1() 

6. { 

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

8. }   

9. //main method   

10. public static void main(String args[]) 

11. {   

12. //calling a default constructor   

13. Bike1 b=new Bike1();   

14. }   

15. }   

Output: 

Bike is created 

 

Parameterized Constructor 

A constructor which has a specific number of parameters is called a parameterized 
constructor. 

Why use the parameterized constructor? 

The parameterized constructor is used to provide different values to distinct objects. 
However, you can provide the same values also. 

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. 

1. //Java Program to demonstrate the use of the parameterized constructor.   

2. class Student4 

3. {   

4.     int id;   

5.     String name;   

6.     //creating a parameterized constructor   

7.     Student4(int i,String n) 

8. {   

9.     id = i;   

10.     name = n;   

11.     }   

12.     //method to display the values   

13.     void display() 

14. { 

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

16. }   

17.     

18.     public static void main(String args[]) 

19. {   

20.     //creating objects and passing values   

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

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

23.     //calling method to display the values of object   

24.     s1.display();   

25.     s2.display();   

26.    }   

27. }   

Output: 

111 Karan 

222 Aryan 

 

Constructor Overloading in Java 

In Java, a constructor is just like a method but without return type. It can also be 
overloaded like Java methods. 



Constructor overloading in Java is a technique of having more than one constructor 
with different parameter lists. They are arranged in a way that each constructor 

performs a different task. They are differentiated by the compiler by the number of 
parameters in the list and their types. 

 

Example of Constructor Overloading 

1. //Java program to overload constructors   

2. class Student5 

3. {   

4.     int id;   

5.     String name;   

6.     int age;   

7.     //creating two arg constructor   

8.     Student5(int i,String n) 

9. {   

10.     id = i;   

11.     name = n;   

12.     }   

13.     //creating three arg constructor   

14.     Student5(int i,String n,int a) 

15. {   

16.     id = i;   

17.     name = n;   

18.     age=a;   

19.     }   

20.     void display() 

21. { 

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

23. }   

24.     

25.     public static void main(String args[]) 

26. {   

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

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

29.     s1.display();   

30.     s2.display();   

https://www.javatpoint.com/method-overloading-in-java


31.    }   

32. }   

 

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 

A constructor is used to initialize the state of 

an object. 

A method is used to expose the  

behaviour of an object. 

A constructor must not have a return 

type. 

A method must have a return type. 

The constructor is invoked implicitly. The method is invoked explicitly. 

The Java compiler provides a 

default constructor if you don't 

have any constructor in a class. 

The method is not provided by the 

compiler in any case. 

The constructor name must 

be same as the class name. 

The method name may or may not be same as  

the class name. 

 

 



Object references 

A reference is an address that indicates where an object's variables and methods 

are stored. In Java, variables cannot contain objects, but only references to objects. 

The objects are constructed and allocated in memory independently from the 

declarations of variables.  

 

Types of references 

In Java there are four types of references differentiated on the way by which 
they are garbage collected. 

1. Strong References 
2. Weak References 
3. Soft References 
4. Phantom References 

 
 
Strong References:  
 

This is the default type/class of Reference Object. Any object which has an 
active strong reference is not eligible for garbage collection. The object is 
garbage collected only when the variable which was strongly referenced 
points to null. 
 

MyClass obj = new MyClass (); 

obj = null; 

obj is the object. 

    

 
 



Weak References: 

These references are used in real time applications while 
establishing a DB Connection which might be cleaned up by 
Garbage Collector when the application using the database 
gets closed. 

 

Soft References:  

In Soft reference, even if the object is free for garbage collection then also its 

not garbage collected, until JVM is in need of memory badly. The objects 

gets cleared from the memory when JVM runs out of memory. To create 

such references java.lang.ref.SoftReference class is used. 

Phantom References:  

The object is moving from one class to other class. Then the memory 

released by objects is called phantom references. 

 

 

https://docs.oracle.com/javase/7/docs/api/java/lang/ref/SoftReference.html


 


