A method is said to be overridden when one is in parent class and another is in child class with the same name, same return type, same parameter.

  A method declared final cannot be overridden.

  A method declared static cannot be overridden but can be re-declared.

  If a method cannot be inherited then it cannot be overridden.

· Constructors cannot be overridden.

Method overriding in java means a subclass method overriding a super class method. Superclass method should be non-static. Subclass uses extends keyword to extend the super class. In the example class B is is the sub class and class A is the super class. In overriding methods of both subclass and superclass possess same signatures. Overriding is used in modifying  the methods of the super class. In overriding  return types and constructor parameters of methods should match .

************************************************

Method overriding

· In a class hierarchy, when a method in a subclass has the same name and type signature as a method in its superclass, then the method in the subclass is said to override the method in the superclass.

· When an overridden method is called from within a subclass, it will always refer to the version of that method defined by the subclass.

Class A

{

void show ()

}

Class B extends A

{

void show()

}

Class 

Main()

{

B ob =new B();

Ob.show();             // will call only B.show()

}

class A

{


int i,j;


A(int a,int b)


{



i=a;



j=b;


}


void show()


{



System.out.println("i and j: "+i+" "+j);


}

}

class B extends A

{


int k;


B(int a,int b,int c)


{



super(a,b);



k=c;


}


void show()


{



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


}

}

public class override1

{

public static void main(String args[])

{


B ob=new B(1,2,3);


ob.show();    // this calls show of B

}

}

// to access the class A show method do the change as below in show method of B

class B extends A

{


int k;


B(int a,int b,int c)


{



super(a,b);



k=c;


}


void show()


{

                       Super.show();



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


}

}

class A {

int i;

A(int a, int b) {

i = a+b;

}

void add() {

System.out.println("Sum of a and b is: " + i);

}

}

class B extends A {

int j;

B(int a, int b, int c) {

super(a, b);

j = a+b+c;

}

void add() {

super.add();

System.out.println("Sum of a, b and c is: " + j);

}

}

class override3 {

public static void main(String args[]) {

B b = new B(10, 20, 30);

b.add();

}

}

//Method  overriding occurs only when the names and the type signature of the two methods are identical. If they are not, then the two methods are simply overloaded. See the example

//Over(ride)load

class A

{

int i,j;

A(int a,int b)

{


i=a;


j=b;

}

void show()

{


System.out.println("i and j : " +i+" "+j);

}

}

class B extends A

{


int k;


B(int a,int b,int c)


{



super(a,b);



k=c;


}


void show(String msg)  //overloaded not overriden


{



System.out.println(msg+k);


}

}

public class overridenot

{


public static void main(String args[])


{



B ob=new B(1,2,3);



ob.show(" this is k  :");  // show of B



ob.show();   // show of A


}

}

************************************************

class A {

int i;

A(int a, int b) {

i = a+b;

}

void add() {

System.out.println("Sum of a and b is: " + i);

}

}

class B extends A {

int j;

B(int a, int b, int c) {

super(a, b);

j = a+b+c;

}

void add() {

super.add();

System.out.println("Sum of a, b and c is: " + j);

}

}

class override3 {

public static void main(String args[]) {

B b = new B(10, 20, 30);

b.add();

}

}

//dynamic dispatch- run-time polymorphism
A super class reference variable can refer to a subclass object. Java uses this fact to resolve class to overridden methods at run time . 

If a super class contains a method that is overridden by a subclass, then when different types of objects are referred to through a superclass reference variable, different versions of the method are executed.

Why overridden methods ?
1) Run-time polymorphism

2) If allows a general class to specify methods that will be common to all of its derivatives, while allowing subclasses to define the specific implementation of some or all of those methods.

3) Used correctly, the superclass provides all elements that a sub-class can use directly. This allows the subclass the flexibility to define its own methods, yet still enforces a consistent interface.

class A

{


void callme()


{



System.out.println("Inside A's callme method");


}

}

class B extends A

{


void callme()


{



System.out.println("Inside B's callme method");


}

}

class C extends A

{


void callme()


{



System.out.println("Inside C's callme method");


}

}

 class dispatch

{

    public static void main(String args[])

    {

    
A a= new A();

    
B b= new B();

    
C c= new C();

    
A r;  //obtain a reference of type A
    
r = a;  
    
r.callme();

    
r = b;

    
r.callme();

    
r = c;

    
r.callme();    
   


    }        

}

***********************************************************
// using run-time polymorphism – another example

class figure

{


double dim1,dim2;


figure(double a, double b)


{



dim1=a;



dim2=b;


}


double area()


{



System.out.println("no area defined");



return 0;


}

}

class rectangle extends figure

{


rectangle(double a, double b)


{



super(a,b);


}


double area()


{



System.out.println("inside rectangle");



return dim1*dim2;


}

}

class triangle extends figure

{


triangle(double a,double b)


{



super(a,b);


}


double area()


{



System.out.println("inside area of triangle");



return (dim1*dim2)/2;


}

}

public class areas 

{


public static void main(String args[])


{



figure f=new figure(10,10);



rectangle r=new rectangle(9,5);



triangle t=new triangle(10,8);



figure figref;



figref=r;



System.out.println("area is "+figref.area());



figref=t;



System.out.println("area is "+figref.area());



figref=f;



System.out.println("area is "+figref.area());


} 

    }

********************************************************
// using abstract class

There are situations in which you want to define a superclass that declares the structure of a given abstraction without providing a complete implementation of every method. That is sometimes you will want to create a superclass that only defines a generalized form that will be shared by all of its subclasses, leaving it to each subclass to fill in the details. Such a class determines the nature of the methods that the subclasses must implement.
Syntax
abstract type name(parameter list)

1) Any class that contains one or more abstract methods must also be declared abstract.
2) There can be no objects of an abstract class. That is, an abstract class cannot be instantiated with the new operator.

3) They can be used to create object references, because java’s run-time polymorphism is implemented through the use of superclass references.

4) You cannot declare abstract constructors or abstract static methods

5) Any subclass of an abstract class must either implement all of the abstract methods in the superclass or be itself declared abstract

// A SIMPLE DEMO OF ABSTRACT 

abstract class A

{


abstract void callme();


void callmetoo()


{



System.out.println("this is a concrete method");


}

}

class B extends A

{


void callme()


{



System.out.println("B is implemented");


}

}

public class abstract1 {

   public static void main(String args[])

   {

   
B ob=new B();

   
ob.callme();

   
ob.callmetoo();

   }

}

*******************************************************

// using abstract methods and classes

abstract class figure

{


double dim1,dim2;


figure(double a, double b)


{



dim1=a;



dim2=b;


}

abstract double area();

}

class rectangle extends figure

{


rectangle(double a, double b)


{



super(a,b);


}


double area()


{



System.out.println("inside rectangle");



return dim1*dim2;


}

}

class triangle extends figure

{


triangle(double a,double b)


{



super(a,b);


}


double area()


{



System.out.println("inside area of triangle");



return (dim1*dim2)/2;


}

}

public class figureabstract

{


public static void main(String args[])


{


//
figure f=new figure(10,10); illegal now


rectangle r=new rectangle(9,5);



triangle t=new triangle(10,8);



figure figref;  // no object is created only reference – this is ok


figref=r;



System.out.println("area is "+figref.area());



figref=t;



System.out.println("area is "+figref.area());



//figref=f;



//System.out.println("area is "+figref.area());


}

    }

abstract class Vehicle

 {

        int maxSpeed;

        abstract void showMaxSpeed();

        int getWheelsNumber() {

           return 4;

        }

  }

   class Car extends Vehicle {

     public Car() {

         maxSpeed = 180;

     }

     public void showMaxSpeed() {

        System.out.println("Car max speed: " + maxSpeed + " km/h");

     }

   }

   class Bus extends Vehicle {

     public Bus() {

         maxSpeed = 100;

     }

     public void showMaxSpeed() {

        System.out.println("Bus max speed: " + maxSpeed + " km/h");

     }

     public int getWheelsNumber() {

         return 6;

     }

   }

   class Truck extends Vehicle {

     public Truck() {

         maxSpeed = 80;

     }

     public void showMaxSpeed() {

        System.out.println("Truck max speed: " + maxSpeed + " km/h");

     }

     public int getWheelsNumber() {

         return 10;

     }

   }

public class abstractvehicle {

   public static void main(String[] args) {

     Vehicle car = new Car();

     Vehicle bus = new Bus();

     Vehicle truck = new Truck();

     car.showMaxSpeed();

     bus.showMaxSpeed();

     truck.showMaxSpeed();

     System.out.println("Wheels number-car:" + car.getWheelsNumber() +

             ", bus:" + bus.getWheelsNumber() + ", truck:" + truck.getWheelsNumber());

   }

}

abstract class Shape{

abstract void draw();

}

class Rectangle extends Shape{

void draw(){

System.out.println("Drawing Rectangle");

}

}

class Traingle extends Shape{

void draw(){

System.out.println("Drawing Traingle");

}

}

class abstractDemo{

public static void main(String args[]){

Shape s1=new Rectangle();

s1.draw();

s1=new Traingle();

s1.draw();

}

}

Using Final
A variable can be declared as final. Declaring so prevents the variable being modified

For example:

final int FILE_OPEN =1;

final int FILE_SAVE=2;

now you can use FILE_OPEN as if they were constants in the program.

Using final with inheritance
· Using final to prevent overriding
· Using final to prevent inheritance

Using final to prevent overriding.
When final is used before a method it cannot be overridden

Using final to prevent inheritance

When final is used before a class it cannot be inherited
