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OBJECT ORIENTED PROGRAMMING

LAB # 11
Implementing Polymorphism using Overriding and Abstract classes 
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. The version of the method defined by the superclass will be hidden.
Run the following code:

// Method overriding.

class A {

int i, j;

A(int a, int b) {

i = a;

j = b;

}

// display i and j

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;

}

// display k – this overrides show() in A

void show() {

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

}

}

class Override {

public static void main(String args[]) {

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

subOb.show(); // this calls show() in B
}

}

NOTE:  Methods with differing type signatures are overloaded – not overridden.
Polymorphism:
                            overridden methods allow Java to support run-time polymorphism. Polymorphism is essential to object-oriented programming for one reason: it 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. Overridden methods are another way that Java implements the “one interface, multiple methods” aspect of polymorphism.
Run and understand the following code:
// Using run-time polymorphism.

class Figure {

double dim1;

double dim2;

Figure(double a, double b) {

dim1 = a;

dim2 = b;

}

double area() {

System.out.println("Area for Figure is undefined.");

return 0;

}

}

class Rectangle extends Figure {

Rectangle(double a, double b) {

super(a, b);

}

// override area for rectangle

double area() {

System.out.println("Inside Area for Rectangle.");

return dim1 * dim2;

}

}

class Triangle extends Figure {
Triangle(double a, double b) {

super(a, b);

}

// override area for right triangle

double area() {

System.out.println("Inside Area for Triangle.");

return dim1 * dim2 / 2;

}

}

class FindAreas {

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());
}

}

Abstract Classes:
            Abstract classes are used to declare common characteristics of subclasses. An abstract class cannot be instantiated. It can only be used as a superclass for other classes that extend the abstract class. Abstract classes are declared with the abstract keyword. Abstract classes are used to provide a template or design for concrete subclasses down the inheritance tree. Like any other class, an abstract class can contain fields that describe the characteristics and methods that describe the actions that a class can perform. An abstract class can include methods that contain no implementation. These are called abstract methods. The abstract method declaration must then end with a semicolon rather than a block. If a class has any abstract methods, whether declared or inherited, the entire class must be declared abstract. Abstract methods are used to provide a template for the classes that inherit the abstract methods.
// Using abstract methods and classes.

abstract class Figure {
double dim1;

double dim2;

Figure(double a, double b) {

dim1 = a;

dim2 = b;

}

// area is now an abstract method

abstract double area();

}

class Rectangle extends Figure {

Rectangle(double a, double b) {

super(a, b);

}

// override area for rectangle

double area() {

System.out.println("Inside Area for Rectangle.");

return dim1 * dim2;

}

}

class Triangle extends Figure {

Triangle(double a, double b) {

super(a, b);

}

// override area for right triangle

double area() {

System.out.println("Inside Area for Triangle.");

return dim1 * dim2 / 2;

}

}

class AbstractAreas {

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; // this is OK, no object is created
figref = r;
System.out.println("Area is " + figref.area());
figref = t;
System.out.println("Area is " + figref.area());
}
}

TASK:
Following is the abstract class of Vehicle with two abstract methods.

abstract class Vehicle {


String VehicleName;

int numofGears;


String color;


abstract boolean hasDiskBrake();


abstract int getNoofGears();

}
Implement the above class in sub class of Bus and Racing Car. Provide the implementation of abstract methods in these classes.

Assume a Bus has Five gears (4+1)4 forward, 1 Reverse Gear. It has Disk Brake mounted on all the wheels.

Assume Racing Car has seven number of Gears (6+1) 6 forward, 1 Reverse and Disk brakes mounted on the front wheels of car only.
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