Lecture 10 Complementary Notes
Polymorphism

Polymorphism is the occurrence of something in different forms.  In OOP, it refers to two or more sibling classes of objects responding to the same message in different ways.

Polymorphism can be realized through the use of:

•principle of substitutability (of classes)

•dynamic binding (of methods)

Advantages of Polymorphism

• Remove the need for explicit switch or if-then-else constructs when an object with possibly many forms is processed.

• Resulting program is extensible: reuse of the code and concept
Principle of Substitutability

An instance of a subclass C can substitute for an instance of its superclass P if

• An instance of C possesses all data associated with P,

• An instance of C implements or inherits all the methods of P.

C is then called a subtype of P.

Consequently, a subtype

• can mimic the behavior of the superclass,

• an instance of the subclass is indistinguishable from an instance of the superclass

Binding

Binding is the association between

• a variable and the value (data type, or the object) it references, or

• a method and the codes implementing it

Static Binding: Binding is performed during compilation time.

Primitive data are bound statically: int i = 3;

Dynamic Binding: Binding is performed during run time:

Objects are bound dynamically: List list = new ArrayList();
Reverse Polymorphism

Reverse polymorphism is an attempt to undo an assignment to a polymorphic variable. It involves

1. Taking a value held by a polymorphic variable of static type (more general) and

2. Assigning it to another variable that matches the dynamic type (more specific) of the value.
Java provides the instanceof operator for checking dynamic type:

Object object = list.get(i);

if (object instanceof Point)

Point point = (Point) object;

else if (object instanceof Circle)

Circle circle = (Circle) object;

else if (object instanceof Rectangle)

Rectangle rectangle = (Rectangle) object;

Note: Most of the time, there is no need to use instanceof as objects of different classes are not mixed.
Varieties of Polymorphism about methods

• Pure Polymorphism

– a single method can be applied to arguments of a variety of types

– needs polymorphic variables

• Overriding

– a method in a subclass replaces an inherited method

• Abstract Methods

– a method in a subclass overrides an inherited abstract method

– a generalization of overriding

• Overloading or Ad Hoc Polymorphism

– a method name is associated with more than one method bodies. 







































