
                     UNIT-5   

               Polymorphism 
 

 

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. 

Polymorphism is an important concept of object-oriented programming. It simply means more than one 

form. 

That is, the same entity (method or operator or object) can perform different operations in different 

scenarios. 

 

There are two types of polymorphism in Java: 

1) Compile-time polymorphism  

2) Runtime polymorphism.  

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

 

 Compile-time polymorphism:  
It is also known as static polymorphism. This type of polymorphism is achieved by method 

overloading. Method overloading means having multiple methods with same name but with 

different parameters. 

 

Runtime polymorphism:  
It is also known as Dynamic polymorphism. It is a process in which a call to an overridden 

method is resolved at runtime rather than compile-time.The example of runtime polymorphism  

is method overriding. 
 

 



Method  

 
A method is a block of code or collection of statements or a set of code grouped together to perform 
a certain task or operation. It is used to achieve the reusability of code. We write a method once 
and use it many times. We do not require to write code again and again. It also provides the easy 
modification and readability of code, just by adding or removing a chunk of code. The method is 

executed only when we call or invoke it. 

 

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

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

            { 

          // body 

            } 

• 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.  

 

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 static int minFunction(int n1, int n2)  

{ 

   int min; 

   if (n1 > n2) 

      min = n2; 

   else 

      min = n1; 

 

   return min;  

} 

 
Types of Method 

There are two types of methods in Java: 

o Predefined Method 

o User-defined Method 

 

Method Calling 
 
Method is a block of code which only runs when it is called. 
The process of method calling is simple. When a program invokes a method, the 
program control gets transferred to the called method. 

 
     Public class myclass 
 
         { 
 
     Static void mymethod() 
        { 
       System.out.println(“Hello”); 
         } 

   public static void main(String[] args) 

   { 

 
       mymethod(); 



 

    } 
 
OUTPUT: 
 
Hello 

 

 

 

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. 

 
Suppose you have to perform addition of the given numbers but there can be any 

number of arguments, if you write the method such as a(int,int) for two parameters, 

and b(int,int,int) for three parameters then it may be difficult for you as well as other 

programmers to understand the behavior of the method because its name differs. 

 

Advantage of method overloading 
 

Method overloading 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 

 

 
 

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. 

 

 

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


 

1. class Adder  

2. { 

3. static int add(int a,int b) 

4. { 



22 

33 

5. return a+b; 

6. } 

7. static int add(int a,int b,int c) 

8. { 

9. return a+b+c; 

10.} 

11.} 

12.class TestOverloading1 

13.{ 

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

15.{ 

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

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

18.} 

19.} 

 
 

Output: 
 

 

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. { 

3. static int add(int a, int b) 

4. { 

5. return a+b; 

6. } 

7. static double add(double a, double b) 

8. { 

9. return a+b; 

https://www.javatpoint.com/java-data-types
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10.} 

11.} 

12.class TestOverloading2 

13.{ 

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

15.{ 

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

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

18.} 

19.} 

 
 

Output: 

 

 

 

 

 

 

Constructor overloading 

The constructor overloading can be defined as the concept of having more than one 

constructor with different parameters so that every constructor can perform a different 

task. 

 

 

Need of Constructor overloading 

If we want to have different ways of initializing an object using different number of parameters, 

then we must do constructor overloading as we do method overloading when we want 

different definitions of a method based on different parameters. 



Syntax 
 
 

 
 

 
Constructor Overloading Example 

 
1. public class Student 

2. { 

3. //instance variables of the class 

4. int id; 

5. String name; 

6. 

7. Student() 

8. { 

9. System.out.println("this a default constructor"); 

10.} 

11. 

12.Student(int i, String n) 

13.{ 



14.id = i; 

15.name = n; 

16.} 

17. 

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

19. { 

20. //object creation 

21. Student s = new Student(); 

22. System.out.println("\nDefault Constructor values: \n"); 

23. System.out.println("Student Id : "+s.id + "\nStudent Name : "+s.name); 

24. 

25. System.out.println("\nParameterized Constructor values: \n"); 

26. Student student = new Student(10, "David"); 

27. System.out.println("Student Id : "+student.id + "\nStudent Name : "+student.name); 

28.} 

29.} 

 

 
 

Output 

this a default constructor 

Default Constructor values: 

Student Id : 0 

Student Name : null 

 

Parameterized Constructor values: 

 

Student Id : 10 

Student Name : David 

 

 

 
In the above example, the Student class constructor is overloaded with two different 

constructors, I.e., default and parameterized. 

https://www.javatpoint.com/java-constructor


We need to understand the purpose of constructor overloading. Sometimes, we need to 

use multiple constructors to initialize the different values of the class. 

 
We must also notice that the java compiler invokes a default constructor when we do 

not use any constructor in the class. However, the default constructor is not invoked if 
we have used any constructor in the class, whether it is default or parameterized. In 
this case, the java compiler throws an exception saying the constructor is undefined. 

 

 

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. 

 

Usage of Java Method Overriding 

o Method overriding is used to provide the specific implementation of a method 

which is already provided by its superclass. 

o Method overriding is used for runtime polymorphism. 

 

Rules for Java Method Overriding 

1. The method must have the same name as in the parent class 

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

3. 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. 

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

2. //Creating a parent class. 

3. class Vehicle 

4. { 

5. //defining a method 



6. void run() 

7. { 

8. System.out.println("Vehicle is running");} 

9. } 

10. //Creating a child class 

11. class Bike2 extends Vehicle 

12.{ 

13. //defining the same method as in the parent class 

14. void run() 

15.{ 

16.System.out.println("Bike is running safely"); 

17.} 

18. 

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

20.{ 

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

22. obj.run();//calling method 

23. } 

24.} 

 
 

Output: 
 

Bike is running safely  

 

 

 

Upcasting and Downcasting 

A process of converting one data type to another is known 

as Typecasting and Upcasting and Downcasting is the type of object typecasting. 

In Java, the object can also be typecasted like the 

datatypes. Parent and Child objects are two types of objects. So, there are two 

types of typecasting possible for an object, i.e., Parent to Child and Child to 

Parent or can say Upcasting and Downcasting. 

 
Typecasting is used to ensure whether variables are correctly processed by a 

function or not. In Upcasting and Downcasting, we typecast a child object to a 



parent object and a parent object to a child object simultaneously. We can perform 

Upcasting implicitly or explicitly, but downcasting cannot be implicitly 

possible. 

 
 

 

 

 

 

Upcasting 

Upcasting is a type of object typecasting in which a child object is type casted to 

a parent class object. By using the Upcasting, we can easily access the variables and 
methods of the parent class to the child class. Here, we don't access all the variables 

and the method. We access only some specified variables and methods of the child 
class. Upcasting is also known as Generalization and Widening. 

 
UpcastingExample.java 

 
1. class Parent 

2. { 

3. void PrintData() 

4. { 

5.  System.out.println("method of parent class"); 

6. } 

7. } 

8. 

9. class Child extends Parent 



10.{ 

11. void PrintData() 

12. { 

13. System.out.println("method of child class"); 

14. } 

15.} 

16.class UpcastingExample 

17.{ 

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

19. { 

20. 

21.  Parent obj1 = (Parent) new Child(); 

22.  Parent obj2 = (Parent) new Child(); 

23.  obj1.PrintData(); 

24.  obj2.PrintData(); 

25. }  

26.}   

 
Output: 

 

 

 

 

2) Downcasting 

Upcasting is another type of object typecasting. In Upcasting, we assign a parent class 
reference object to the child class. In Java, we cannot assign a parent class reference 

object to the child class, but if we perform downcasting, we will not get any compile- 



time error. However, when we run it, it throws the "ClassCastException". Now the 
point is if downcasting is not possible in Java, then why is it allowed by the compiler? In 

Java, some scenarios allow us to perform downcasting. Here, the subclass object is 

referred by the parent class. 

 
Below is an example of downcasting in which both the valid and the invalid scenarios 

are explained: 

 

 

DowncastingExample.java 

 
1. //Parent class 

2. class Parent 

3. { 

4. String name; 

5. 

6. // A method which prints the data of the parent class 

7. void showMessage() 

8. { 

9. System.out.println("Parent method is called"); 

10. } 

11.} 

12. 

13. // Child class 

14. class Child extends Parent 

15.{ 

16. int age; 

17. 

18. // Performing overriding 

19. @Override 

20. void showMessage() 

21. { 

22. System.out.println("Child method is called"); 

23. } 

24.} 

25. 

26.public class Downcasting{ 



27. 

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

29. { 
 

30.  Parent p = new Child(); 

31.  p.name = "Shubham"; 

32.   

33.  // Performing Downcasting Implicitly 

34.  //Child c = new Parent(); // it gives compile-time error 

35.   

36.  // Performing Downcasting Explicitly 

37.  Child c = (Child)p; 

38.   

39.  c.age = 18; 

40.  System.out.println(c.name); 

41.  System.out.println(c.age); 

42.  c.showMessage(); 

43. }  

44.}   

 
Output: 

 

Why we need Upcasting and Downcasting? 

In Java, we rarely use Upcasting. We use it when we need to develop a code that 

deals with only the parent class. Downcasting is used when we need to develop a 

code that accesses behaviors of the child class. 



 

 
 

Difference between Upcasting and Downcasting 

These are the following differences between Upcasting and Downcasting: 

 

S.No Upcasting Downcasting 

 

1. 
 

A child object is type 

casted to a parent 

object. 

 

The reference of the parent class object is passed 

to the child class. 

 

2. 
 

We can perform 

Upcasting implicitly or 

explicitly. 

 

Implicitly Downcasting is not possible. 

 

3. 
 

In the child class, we 

can access the methods 

and variables of the 

parent class. 

 

The methods and variables of both the 

classes(parent and child) can be accessed. 



 

4. 
 

We can access some 

specified methods of 

the child class. 

 

All the methods and variables of both classes 

can be accessed by performing downcasting. 

 

5. 
 

Parent p = new 

Parent() 

 

Parent p = new Child() 

Child c = (Child)p; 

 


