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MIDOCEAN

INHERITANCE

“**In Java, it is possible to inherit attributes
and methods from one class to another.

**We can create new classes from existing
classes.

*Inheritance supports reusability.
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INHERITANCE

‘*When we create a class based on an existing
class, we can reuse methods and fields of the
parent class.

**We can add new methods and fields in our new
child class.
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INHERITANCE (CONT.)

int gear

int speed _ copy of Bicycle methods and
applyBrake() = fields in MountainBike object
speedUp()

toString()

objects of MountainBike class

int seatHeight
setHeight()
toString()
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INHERITANCE

Super Class Super Class
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Sub Class SubClass1 | SubClass2 | SubClass 3
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Multi level

Hybrid Inheritance Multiple Inhertance

Super Class Super Class 1
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Sub Class 1 Sub Class 2
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Multi-Classinherited Class
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MULTI LEVEL INHERITANCE

public class Vehicle { m

extends

extends
public class extends Cir {
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EXAMPLE: MULTI LEVEL INHERITANCE |
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THE OBJECT CLASS

**Object Class is the Default Superclass.

*»If a class does not specify a superclass using the keyword
extends in its class declaration, it inherits from the
java.lang.Object class.

**We usually declare a class like this

public class P { l
// Code for class P goes here

} Class P

Object

** We can declare a class explicitly like this l
public class P extends Object {
// Code for class P goes here

}
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ACCESS MODIFIERS AND INHERITANCE

A subclass inherits non-
private members of its
superclass.

Public

Default

Private X

Protected
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EXAMPLE: PRIVATE ACCESS MODIFIER " }
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PROTECTED MODIFIER

**There are two cases:

* Protected member is accessible in the package in which it is
declared.

* A protected class member is always accessible inside the body
of a subclass whether the subclass is in the same package as

the class or in a different package.
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EXAMPLE: PROTECTED MODIFIER '
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ACCESSING PROTECTED MEMBER L oocEAl
FROM OTHER PACKAGE 77 '
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METHOD OVERRIDING

*¢*Child class can declare methods with the same name of
a method declared in the parent class.

**This is known as method overriding in Java.

**This technique is usually used to develop specific
implementation of the method that has been declared
by its parent class.
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EXAMPLE: METHOD OVERRIDING '
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METHOD OVERRIDING RULES

. The method name of the child class must be the same
name as the method of the parent class.

. The two methods ( of the child class and parent class)
must have the same parameters.

method must not be static.

4. The method declared in child class must not be more
restrictive (must be less restrictive).
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QUESTION?

Can we override java main method?

No, because it is static
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Yes , because
Overriding method is
less restrictive.
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VISIBILITY ORDER OF ACCESS MODIFIERS MIDOCEAN
FROM LEAST TO MOST

s FEEX private
s ¥*x  default

***  protected

X public
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METHOD OVERLOADING

s Declaring multiple methods with the same name and
different parameters.

**Method overloading increases the readability of the
program.

**Overloading can be implemented by:
* Changing number of parameters.
* Changing the data type of parameters.
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QUESTION?

Method Overloading is possible by
Only changing the return data type of
the method.

Justify your answer

No, a conflict occurs.
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EXAMPLE: METHOD OVERLOADING '
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CALLING SUPERCLASS METHODS

**Creating an instance of a subclass, implicitly creates a
superclass instance.

**The superclass instance is referenced by super keyword.

ssuper keyword can be used as follows:

* Referring to immediate parent class instance variable.
* Invoking immediate parent class method.
* Invoking immediate parent class constructor.
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CALLING PARENT CLASS METHODS '
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CALLING PARENT CLASS CONSTRUCTOR '
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PROGRAMMING CHALLENGE

Electricity invoices in Egypt are calculated in slices as follows:
First 50 KWatts cost L.E. 0.80 /KW
Next 150 KWatts cost L.E. 0.90 /KW
Next 150 KWatts cost L.E. 1.00 /KW
More than 350 KWatts cost L.E. 1.20 /KW

Develop a Java application to calculate the electricity invoice for customers.
The application should print the invoice which include the following information:

Customer name, Customer Address, Amount of KWatts consumed, and Amount of the invoice in L.E. calculated as specified
above.

The application will ask the user for his name and address and consumed KWatts.

Hint. You have to create classes for Slices, Customers, Invoices, In addition to the main application class, and any other
classes that you may need in the application.

Use OOP principles like encapsulation, inheritance as possible.
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