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What is a C++ abstract class?

» By definition, an abstract class in C++ is a class that has at least one pure
virtual function (i.e., a function that has no definition). The classes inheriting
the abstract class must provide a definition for the pure virtual function;
otherwise, the subclass would become an abstract class itself.

» Abstract classes are essential to providing an abstraction to the code to make
it reusable and extendable. For example, a Vehicle parent class
with Truck and Motorbike inheriting from it is an abstraction that easily
allows more vehicles to be added. However, even though all vehicles have
wheels, not all vehicles have the same number of wheels - this is where a
pure virtual function is needed.




Consider an example of a Shape base class with sub-classes (Triangle and Rectangle)
that inherit the Shape class.
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Now, suppose we need a function to return the area of a
shape. The function will be declared in the Shape class;
however, it cannot be defined there as the formula for
the area is different for each shape. A non-specific shape
does not have an area, but rectangles and triangles do.
Therefore, the pure virtual function for calculating area
will be implemented differently by each sub-class.




The following code snippet implements the abstract Shae class along with its sub-classes:

<iostream:>

#include

class Triangle:
public:

public Shape {
using namespace std;
5~iclass Shape {

B W public:
virtual int Area() = 8;

int Area() {
return (width * height)/2;

0~ void setWidth(int w) {

18 width = w;

11 1 :

13 W void setHeight(int h) { - .

- i int main() {
14 height = h;

15 1 Rectangle R;
o Triangle T;
17 ~  protected:

18 int width;

R.setWidth(5);
.setHeight(18);

19 int height;

23 wclass Rectangle: public Shape {
24w public:

.setWidth(28);
T.setHeight(8);

26 int Area() {
2 return (width * height);
28 }

cout << "The area of the rectangle is: " << R.Area() << endl;
cout << "The area of the triangle is: " << T.Area() << endl;

Output

The area of the rectangle is: 50

The area of the triangle is: 80



Advantage of Abstract Classes

Abstract classes are used to organize programs. The .-».'"‘"-"‘L-i
same program could be organized in many ways. Our 1‘::;‘\(:;.-.;"3
example program could be written without an abstract o

class. But a real-world application might have hundreds of

classes. Grouping classes together is important in T
keeping a program organized and understandable.

Here is a sample run of the program:

recipient
greating()
Dear Santa, Hollday

Season’'s Greetings!

The advantage of using an abstract class is that you can
group several related classes together as siblings. The
picture shows this program after its object has been
constructed.

It would be nice to deal some other cards. Here is a
skeleton for the Bi rthday class:

class Birthday extends I I

{

int age;

publdic I I { String r, int wears J
i

recipient = r;
age = wears;

?ub1ic wvoid greseting ()

]

System.out.printin("Dear + recipient + ",n"J);

System.out.printin("Happy " + I I + "th Birthday“n“n");
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Restrictions on abstract classes

Abstract classes can't be used for:
» Variables or member data

» Argument types

v

Function return types

v

Types of explicit conversions

v

If the constructor for an abstract class calls a pure virtual function, either
directly or indirectly, the result is undefined. However, constructors and
destructors for abstract classes can call other member functions.




THANK YOU
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