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Lab 09
 Inheritance :
Inheritance refers to the fact that one class can inherit part or all of its structure and behavior from another class. The class that does the inheriting is said to be a subclass of the class from which it inherits. If class B is a subclass of class A, we also say that class A is a superclass of class B. (Sometimes the terms derived class and base class are used instead of subclass and superclass.) A subclass can add to the structure and behavior that it inherits. It can also replace or modify inherited behavior (though not inherited structure). The relationship between subclass and superclass is sometimes shown by a diagram in which the subclass is shown below, and connected to, its superclass.

Example:

   Understand and execute this code:

// Create a superclass.

class A {
int i, j;

void showij() 
{

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

}

}

// Create a subclass by extending class A.

class B extends A
 {

int k;

void showk() 
{

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

}

void sum() 
{

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

}

}

class SimpleInheritance 
{

public static void main(String args[]) 
{

A superOb = new A();

B subOb = new B();

superOb.i = 10;

superOb.j = 20;

System.out.println("Contents of superOb: ");

superOb.showij();

System.out.println();

/* The subclass has access to all public members ofits superclass. */

subOb.i = 7;

subOb.j = 8;

subOb.k = 9;

System.out.println("Contents of subOb: ");

subOb.showij();

subOb.showk();

System.out.println();

System.out.println("Sum of i, j and k in subOb:");

subOb.sum();

}

}

Understand and execute the following code as well: 

// This program uses inheritance to extend Box.

class Box {

double width;

double height;

double depth;

// construct clone of an object

Box(Box ob) { // pass object to constructor

width = ob.width;

height = ob.height;

depth = ob.depth;

}

// constructor used when all dimensions specified

Box(double w, double h, double d) {

width = w;

height = h;

depth = d;

}

// constructor used when no dimensions specified

Box() {

width = -1;  // use -1 to indicate

height = -1; // an uninitialized

depth = -1;  // box

}

// constructor used when cube is created

Box(double len) {

width = height = depth = len;

}

// compute and return volume

double volume() {

return width * height * depth;

}

}

// Here, Box is extended to include weight.

class BoxWeight extends Box {

double weight; // weight of box

// constructor for BoxWeight

BoxWeight(double w, double h, double d, double m) {

width = w;

height = h;

depth = d;

weight = m;

}

}

class DemoBoxWeight {

public static void main(String args[]) {

BoxWeight mybox1 = new BoxWeight(10, 20, 15, 34.3);

BoxWeight mybox2 = new BoxWeight(2, 3, 4, 0.076);

double vol;

vol = mybox1.volume();

System.out.println("Volume of mybox1 is " + vol);

System.out.println("Weight of mybox1 is " + mybox1.weight);

System.out.println();

vol = mybox2.volume();

System.out.println("Volume of mybox2 is " + vol);

System.out.println("Weight of mybox2 is " + mybox2.weight);

}

}

Using Super keyword you can access the members, functions, constructors of superclass.
Multilevel Inheritance example:
class Box {

private double width;

private double height;

private double depth;

// construct clone of an object

Box(Box ob) { // pass object to constructor

width = ob.width;

height = ob.height;

depth = ob.depth;

}

// constructor used when all dimensions specified

Box(double w, double h, double d) {

width = w;

height = h;

depth = d;

}

// constructor used when no dimensions specified

Box() {

width = -1;  // use -1 to indicate

height = -1; // an uninitialized

depth = -1;  // box

}

// constructor used when cube is created

Box(double len) {

width = height = depth = len;

}

// compute and return volume

double volume() {

return width * height * depth;

}

}

// Add weight.

class BoxWeight extends Box {

double weight; // weight of box

// construct clone of an object

BoxWeight(BoxWeight ob) { // pass object to constructor

super(ob);

weight = ob.weight;

}

// constructor when all parameters are specified

BoxWeight(double w, double h, double d, double m) {

super(w, h, d); // call superclass constructor

weight = m;

}

// default constructor

BoxWeight() {

super();

weight = -1;

}

// constructor used when cube is created

BoxWeight(double len, double m) {

super(len);

weight = m;

}

}

// Add shipping costs

class Shipment extends BoxWeight {

double cost;

// construct clone of an object

Shipment(Shipment ob) { // pass object to constructor

super(ob);

cost = ob.cost;

}

// constructor when all parameters are specified

Shipment(double w, double h, double d,

double m, double c) {

super(w, h, d, m); // call superclass constructor

cost = c;

}

// default constructor

Shipment() {

super();

cost = -1;

}

// constructor used when cube is created

Shipment(double len, double m, double c) {

super(len, m);

cost = c;

}

}

class DemoShipment {

public static void main(String args[]) {

Shipment shipment1 = new Shipment(10, 20, 15, 10, 3.41);

Shipment shipment2 = new Shipment(2, 3, 4, 0.76, 1.28);

double vol;

vol = shipment1.volume();

System.out.println("Volume of shipment1 is " + vol);

System.out.println("Weight of shipment1 is "

+ shipment1.weight);

System.out.println("Shipping cost: $" + shipment1.cost);

System.out.println();

vol = shipment2.volume();

System.out.println("Volume of shipment2 is " + vol);

System.out.println("Weight of shipment2 is "

+ shipment2.weight);

System.out.println("Shipping cost: $" + shipment2.cost);

}

}

LAB TASK:
Using inheritance create a class Vehicle as superclass. Then create motorcycle, car, truck that inherits the basic functionalities of a vehicle from the superclass. Then  create the user class in which user can use any of the vehicles.

As we know we will have some functions like start( ),stop( ), break(), gear( ), accelerator( ), rightturn( ), leftturn( ), opendoor( ), closedoor( ),showspeed( ).
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