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1. 
Order the following entities in a hierarchy on paper, with the most general at the top and the most specialised at the bottom.

Vehicle
Bicycle 

 
Motor-vehicle 

Jet-plane
Vessel
Ship
Lorry
Car (person)
Glider
Motorbike
Aeroplane
For the following exercises you will change and expand the code ( inheritance.zip-fil at fronter) in order to illustrate and train the use of inheritance.
2.

Run the program  (HierarkiApp.java) and be sure that you understand the printout.
3. (extends)

Write a new class Bicycle. The Bicycle-class should be an extension of the Vehicle-class and declare the following
· A new attribut ”type”
· A constructor, responsible for initialisation of both ’type’ and the inherited attribute ”numWheels”

· A get-method
· A toString-method, returning info for all attributes in a Bicycle -object (i.e. also the number of wheels)

Test through an expansion of the test-program, so it creates a Bicycle -object, calls all methods from the Bicycle -class and possible inherited methods from the  Vehicle -class and prints all theirs return-values.
Hint: use super() for constructor-call.
Hint2: toString() overrides  toString in Vehicle.

4. 

Declare a new class,  Motorbike, as a specialization of the MotorVehicle-class.

Motorbike–object must have an attribute ”sidecar”, stating whether a sidecar can be mounted or not. 
Follow the template from Bicycle.

5 (Visibility)
Test the visibility for an inherited attribute. Try  to change attribute numWheels from a method in the Bicycle-class .
Watch the effect of changing visibility for numWheels to first public and then to protected. 
6. (abstract)  

Declare the (2) classes in the hierarchy, representing the common parts (Vehicle and MotorVehicle) abstract. 
Test whether it is possible to create an MotorVehicle-instance (try creating object).
public class Vehicle 

{

  private int numWheels;

  public Vehicle(int ah)

  {

    numWheels = ah;

  }

  public int getAntalHjul()

  {

    return numWheels;

  }

  public String toString()

  {

    return  "\nVehicle with " + numWheels + " wheels"; 

  }

}
//====================================================

public class MotorVehicle extends Vehicle

{

  private String motorType;

  public MotorVehicle(String mt, int ah)

  {

    super(ah);

    motorType = mt;

  }

  public String getMotorType()

  {

    return motorType;

  }

  public String toString()

  {

    return  super.toString() + 

            "\nMotorvehicle with motortype " + motorType; 

  }

} //====================================================

public class Lorry extends MotorVehicle

{

  private double bodyKapacity;

  public Lorry(double lk, String mt, int ah)

  {

    super(mt, ah);

    bodyKapacity = lk;

  }

  public double getBodyKapacity()

  {

    return bodyKapacity;

  }

    public String toString()

  {

    return  super.toString() + 

            "\nLorry with body capacity " + bodyKapacity +  " m3"; 

  }

} //================================================

public class Personcar extends MotorVehicle

{

  private int numDoors;

  public Personcar(int ad, String mt, int ah )

  {

    super(mt, ah);

    numDoors = 4;

  }

  public int getNumDoors()

  {

    return numDoors;

  }

  public String toString()

  {

    return  super.toString() + 

            "\nPersonbil med " + numDoors + " døre"; 

  }

} //================================================

public class HierarkiApp 

{

  public HierarkiApp()

  {

  }

    public void start()

  {

    Vehicle k       = new Vehicle(4);

    MotorVehicle m  = new MotorVehicle("4 cylinder", 6);

    Lorry l       = new Lorry(20, "6 cylinder", 6);

    Personcar p     = new Personcar(4, "4 cylinder", 4);

    System.out.println(k.toString());

    System.out.println(m.toString());

    System.out.println(l.toString());

    System.out.println(p.toString());

  }

  public static void main(String[] args)

  {

    HierarkiApp tk = new HierarkiApp();

    tk.start();

  }
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