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Inheritance

I. Subclasses, Superclasses, and Inheritance

· Inheritance is when a new class (known as a subclass) is created to be a new type of an existing class (known as the superclass).

· Subclasses are also known as "derived" classes because they are created (or, derived) from an existing class, also known as the "base" class.

· Objects of a subclass automatically inherit all of the instance variables and methods of the superclass, and add new ones to provide capabilities needed by the subclass.

· Inheritance is known as an "is-a" relationship, since the subclass is a new type of the superclass.

II.
Two Ways to Differentiate a Subclass from Its Superclass

1. Simply add methods and instance variables to the subclass that are not present in the superclass.  

For example, if we derive subclass Convertible from superclass Car, the Convertible class would inherit all the methods of the Car class (every convertible is a car!) plus additional ones to:

a. put the top up

b. put the top down

c. indicate whether the top is up or down

The Convertible class would also need an additional instance variable to store the status of the top.

2. Change the behavior of an existing superclass method, to provide a more appropriate implementation for the subclass (i.e., override the superclass method).  

E.g., in the textbook example, subclasses SavingsAccount and CheckingAccount are derived from superclass BankAccount and inherit methods deposit() and withdraw() from it. SavingsAccount uses the inherited methods to handle deposits and withdrawals, but CheckingAccount overrides them to process the “transaction fees” charged with a checking account (but not with a savings account) 
· The terms subclass and superclass derive from the fact that the superclass must contain a larger number of objects. E.g., there must be more Cars than there are Convertibles, because every Convertible is a Car, but not every Car is a Convertible.
III. The Keyword extends 
Keyword extends is used in a class declaration to indicate that one class is derived from another

Syntax:
class subclass-name extends superclass-name 
Example:
public class CheckingAccount extends BankAccount
IV. "Subobjects" and Initialization 
A. The instance variables of a superclass, inherited along with the methods, form a subobject which is "wrapped inside" each object of the subclass.

B. These subobjects must be initialized, via a call to the superclass constructor from the subclass constructor
C. If the superclass constructor takes no arguments, it will be called automatically when a subclass object is created.

D. Superclass constructors with arguments must be called explicitly, from the subclass constructor (or the compiler will complain).


This is done via the super keyword, as in:



super(arg's) ;
// calls superclass constructor
E. The call to the superclass constructor must be the first statement in the subclass constructor (or the compiler will complain).

V. Calling Superclass Methods from the Subclass 
A. Since subclass objects are automatically also objects of the superclass, superclass methods may be called for them with no special syntax or restrictions:


subclass-obj.superclass-method-name(arguments)
or,


this.superclass-method-name(arguments)



(if called from a method of the subclass)

B. If a superclass method is overridden in the subclass, the superclass version of the method can still be called from subclass methods, via the super keyword:



super.method-name(arguments)

· For examples of everything discussed in this document see CH's BankAccount hierarchy - superclass BankAccount and subclasses CheckingAccount and SavingsAccount
