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This lecture covers the following:
• Abstract Methods and Classes
• Interface Classes
• Abstract Classes vs. Interface Classes



Abstract Methods and Abstract Classes
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To put simply,
• abstract methods are methods that are declared with no implementation
• abstract classes are classes with abstract methods, not meant to be initialized

Conceptually, Food is an abstract class. Can you make an instance of food? 
• No, of course not. But you can make an instance of a pasta or a steak or a nasi 

lemak, which are types of food. 
• Food is the abstract concept; it shouldn't exist.



Why Can't We Instantiate Abstract Classes?
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Often, the superclass does not have a "meaning" or does not directly relate to a 
"thing" in the real world.
• It is an artifact of the generalization process.
• Because of this, abstract classes cannot be instantiated – they act as place 

holders for abstraction.

Rule: Any class which has an incomplete method definition cannot be instantiated 
(i.e., the class is abstract).



The abstract Modifier
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An abstract class
• cannot be instantiated (using new operator)
• should be extended and implemented in subclasses

An abstract method
• method signature without implementation
• its implementation is provided by its subclasses
• A class that contains abstract methods must be declared abstract.



Defining abstract Classes and Methods

6

To declare an abstract class, use the abstract keyword 

When declaring an abstract method, use the abstract keyword before the 
return type.

public abstract class Test {
...

}

public abstract double calNum();



Defining abstract Classes and Methods
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Example: Chess Playing Program
An abstract class called ChessPlayer can have an abstract method 
makeMove(), extended differently by different subclasses.

public abstract class ChessPlayer {
// variable declarations

// method declarations

public void makeMove();
}



Implementation Example
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GeometricObject is the superclass for 
Circle and Rectangle.
• It models common features of geometric 

objects.
Circle and Rectangle contains the 
getArea() and getPerimeter()
methods.
• Since you can compute areas and 

perimeters for all geometric objects, it is 
better to declare the getArea() and 
getPerimeter() methods in the 
GeometricObject class.

• However, these methods cannot be 
implemented in the 
GeometricObject class because 
their implementation depends on the 
specific type of geometric object.
• Such methods are referred to as abstract 

methods. 

• Abstract methods can only exist within 
abstract classes.
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As GeometricObject is too 
general and we do not know how to 
compute the area and perimeter 
(since the formula depends on the 
specific type of geometric object), 
• getArea() and 

getPerimeter() are defined 
as abstract methods.

• The getArea() and 
getPerimeter() abstract 
methods are then implemented in 
GeometricObject's
subclasses, i.e., Circle and 
Rectangle.



Implementation Example
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The program compares the areas of 
objects and displays their properties.



Important Points to Note
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An abstract method cannot be contained in a non-abstract class.

An abstract class may contain abstract or concrete methods.

A subclass of an abstract superclass must either
• implement all its superclass' abstract methods, or 
• be an abstract class itself.



Important Points to Note (cont'd)
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An abstract class cannot be instantiated using the new operator. i.e.,
• you cannot create objects of abstract classes
• the abstract class is to be used as a base class for defining new subclasses

However, its constructors may still be defined to be invoked in the constructors of 
its subclasses.
• An abstract class can be used as a data type. 

A subclass can be abstract even if its superclass is concrete. e.g., the Object class 
is concrete, but its subclasses (such as GeometricObject) may be abstract.



Interfaces
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To put simply, an interface is a named collection of method definitions (without 
implementations).
• acts as a contract that specifies the capabilities a class should provide
Conceptually,
• Skills are interfaces. Can you make an instance of an athlete or a chef? 



Interfaces
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Conceptually,
• Skills are interfaces. Can you make an instance of an athlete or a chef? 
• No, but you can make an instance of a person, and have that person take on all 

these skills. Deep down, it's still a person, but this person can also do other 
things, like study, sprint and cook.

Interfaces act as a mechanism to achieve full abstraction. There can only be 
abstract methods in an interface, not a method body.



Interfaces vs. Abstract Classes
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An interface is a class-like construct that contains only constants and abstract 
methods. 
• An interface is similar to an abstract class (in many ways), but an abstract class 

can contain variables and concrete methods as well as constants and abstract 
methods.

Constants Abstract 
Methods Variables Concrete 

Methods

Interface ✔ ✔ ❌ ❌

Abstract Class ✔ ✔ ✔ ✔



Interfaces vs. Abstract Classes
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Like an abstract class, you cannot create an instance from an interface using the 
new operator.
• In most cases you can use an interface the same way you use an abstract class, 

e.g., an interface may be used as a data type for a variable.
• Like abstract class: Any class which implements an interface must provide an 

implementation for all methods defined within the interface

NOTE: Interfaces are more abstract than abstract classes



Interfaces vs. Abstract Classes
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Abstract Class Interfaces

Abstract classes can have abstract and non-abstract
methods.

Interfaces can only have abstract methods.

Abstract classes can have final, non-final, static and 
non-static variables.

Interfaces only have static and final variables.

Abstract classes can have static methods, main 
method and constructors.

Interfaces cannot have static methods, main method 
or constructors.

Abstract classes can provide the implementation of 
interface.

Interfaces cannot provide the implementation of 
abstract class.

The abstract keyword is used to declare abstract 
classes.

The interface keyword is used to declare 
interfaces.



Interfaces vs. Abstract Classes 
(Implementation)
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Abstract Class Interfaces

public abstract class Shape {
public abstract void draw();

}

class Circle extends Shape {
/* ... */

}

public interface Drawable {
void draw();

}

class DrawPicture implements 
Drawable {

/* ... */
}



Why is an Interface Useful?
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• We can use interfaces to specify common behavior for objects of related to 
unrelated classes. 
• For example, you can specify that the objects are comparable, editable, cloneable 

using appropriate interfaces.



Defining Interfaces
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To distinguish an interface from a class, Java uses the following syntax to declare an 
interface:

Example:



Using Interfaces
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This is accomplished by letting the class for the object implement this interface 
using the implements keyword. 

Example:



Using Interfaces
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Interfaces in UML
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Multiple Inheritance using Interfaces?

26

Java does not allow multiple inheritance, i.e.,
• a class may inherit directly from only one superclass;
• when we use the extends keyword to define a subclass, it only allows one parent 

class.
This restriction is known as single inheritance.



Multiple Inheritance using Interfaces?
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With interfaces, you can obtain the effect of multiple inheritance, i.e.,
• multiple extensions of interfaces by a class is allowed. e.g., 

However, this is not equivalent to multiple inheritance.



Why is Interface Implementation not Multiple 
Inheritance?
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When implementing an interface, the implementing class does not inherit the 
following:
• instance variables
• methods (none are defined)
• associations

Implementation of interfaces is NOT inheritance. An interface defines a list of 
methods which must be implemented.
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Interfaces can inherit from other interfaces, and a single 
interface can inherit from multiple other interfaces.



Final Notes on Abstract Classes and Interfaces
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Given an abstract class implements an interface,
• does it need to implement all methods defined in the interface? – NO. 
• does each concrete subclass of that abstract class need to implement the 

methods defined in the interface? – YES.
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Source: https://www.jokejive.com/topic/counting+sheep#&gid=1&pid=3
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