CHAPTER

4

Inheritance

ming is code reuse. Just as engineas use componrents over and ower in

their designs, programmers should be &ble to reuse objects rather than
repeatedly reimplement them. In an object-oriented programming language, the
fundamental mecdhanism for code reuse is inheritance. Inheritance allows us to
extend the functionality of an olject. In ather words, we can create new types
with restricted (or extended) properties of the original type, in effed forming a
hierarchy of classes. Also, inheritance is the mechanism that Java uses to imple-
ment generic methods and classes.

In this chapter, we will see

Q S mentioned in Chapter 3, an important goal of objed-oriented program-

» General principles of inheritance, including polymor phism

» How inheritance isimplemented in Java

» How acollection of classes can be derived from asingle astrad class
» Theinterface, which isaspecial kind of a dass

» How Javaimplements generic programming using inheritance

4.1 What Is Inheritance?

Inheritanceis the fundamental objed-oriented principle that is used to reuse code
among related classes. Inheritance models the IS-A relationship. In an IS-A rela
tionship, we say the derived classis a (variation d the) base dass For example, a
Circle IS-A Shape anda Car IS-A Vehicle. However, an Ellipse IS-NOT-A Cir-
cle. Inheritance relationships form hierarchies. For instance, we an extend Car
to ather classes, since aForeignCar IS-A Car (and pays tariffs) and a Domestic-
Car IS-A Car (and does not pay tariffs), and so on.

Another type of relationship is a HAS A (or IS COMPOSED-OF) relation-
ship. Thistype of relationship does not passessthe properties that would be natu-
ral in an inheritance hierarchy. An example of aHAS-A relationship isthat a ca
HAS-A steaing whed. HAS-A relationships should not be modeled by inheri-
tance. Instead, they should use the technique of composition, in which the compo-
nents are simply made private data fields.
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In an IS-A relation-
ship, we say the de-
rived class is a (vari-
ation of the) base
class.

In a HAS-A relation-
ship, we say the de-
rived class has a (in-
stance of the) base
class. Composition
is used to model
HAS-A relationships.



