Inheritance and protected members

A private member of a base class is not accessible by other parts of your program, including any derived classes. However, by using keyword protected instead private to declare data members of your class, you create class members that are private to their class but they can still be inherited and accessed by a derived class.

Here is an example:

#include <iostream>

using namespace std;

class base2{

public:


void set(int a, int b)



{i=a; j=b;}


void print() {cout << i<<” “<<j<<”\n”;}

protected:


int i;



int j;

};

class derived2: public base2{

public:


void setk() {k=i*j;}


void printk() {cout <<k<<”\n”;}

private:


int k;};

int main(){


derived2 ob;


ob.set(2,3);


ob.print();


ob.setk();


ob.printk();

return 0;}

Example 1. Let us consider point, circle, cylinder hierarchy

a) First develop and use the class Point as defined:

#include <iostream>

using std::ostream;

class Point {

 friend ostream &operator<<( ostream &, const Point & );

 public:

Point( int = 0, int = 0 ); // default constructor

void setPoint( int , int ); // set coordinates 

int getX() const { return x; } // get x coordinate 

int getY() const { return y; } // get y coordinate 

protected: // accessible to derived classes 

int x, y; // coordinates of the point 

 };

Test this part of the question by using the following main function:

int main() {

 Point p( 72, 115 ); // instantiate Point object p

 // protected data of Point inaccessible to main 

 cout << "X coordinate is " << p.getX()

 << "\nY coordinate is " << p.getY();

 p.setPoint( 10, 10 );

 cout << "\n\nThe new location of p is " << p << endl;

 return 0; }

b) Next, derive class Circle from class Point. The class Circle is defined as follows:

#include <iostream>

using std::ostream;

class Circle : public Point {

friend ostream &operator<<( ostream &, const Circle & );

public:

Circle( double r = 0.0, int x = 0, int y = 0 );

void setRadius( double ); // set radius 

double getRadius() const ; // return radius 

double area() const ; // calculate area 

     protected: // accessible to derived classes 

double radius; // radius of the Circle

};

Test this part of the question by using the following main function:

int main(){


Circle c( 2.5, 37, 43 );


cout << "X coordinate is " << c.getX()


<< "\nY coordinate is " << c.getY()


<< "\nRadius is " << c.getRadius();




c.setRadius( 4.25 );


c.setPoint( 2, 2 );

cout << "\n\nThe new location and radius of c are\n" << c << "\nArea " << c.area() << '\n';

return 0; }

c) Finally, we can try to derive class Cylinder from class Circle

#include <iostream>

using std::ostream;

class Cylinder : public Circle {

friend ostream &operator<<( ostream &, const Cylinder & );

public: 

Cylinder( double h = 0.0, double r = 0.0, int x = 0, int y = 0 );

void setHeight( double ); // set height

double getHeight() const ; // return height 

double area() const ; // calculate and return area

double volume() const ; // calculate and return volume 

protected:

double height; // height of the Cylinder 

 };

Test this part of the question by using the following main function:

int main() {

 // create Cylinder object 

Cylinder cyl( 5.7, 2.5, 12, 23 );

 // use get functions to display the Cylinder

 cout << "X coordinate is " << cyl.getX()

 << "\nY coordinate is " << cyl.getY()

<< "\nRadius is " << cyl.getRadius()

<< "\nHeight is " << cyl.getHeight() << "\n\n";

 // use set functions to change the Cylinder's attributes

 cyl.setHeight( 10 );

 cyl.setRadius( 4.25 );

 cyl.setPoint( 2, 2 );

cout << "The new location, radius, and height of cyl are:\n" << cyl << '\n';

 cout << "The area of cyl is:\n" << cyl.area() << '\n';

return 0;}

