Remark: Adding the modifier const at the end of the function heading and prototype (of a method) prevents the method from modifying the data members.

Static Data and Methods and const Methods

Example: Class Rectangle with a static data member and a static method:

// Class Rectangle with a static method and a static data member.

#include <iostream>

using namespace std;

// Specification part of class Rectangle begins here.

class Rectangle

{

private:


float length, width;


static int count;

public:


Rectangle(float L, float W); //Prototype for the constructor.


float Area() const;



static int getCount();

}; 

// Declaration of class Rectangle ends here.

// A driver program

int main()

{


float len, wid;


cout << "Enter the length followed by the width: ";


cin >> len >> wid;


Rectangle Rec(len,wid);  


cout << "The area is: " << Rec.Area() << endl;


cout << "The count is: " << Rectangle::getCount() << endl;


return 0;

}

// Implementation part of class Rectangle

// Definition of function Rectangle of class Rectangle

Rectangle::Rectangle(float len, float wid)

{


length = len;


width = wid;

}

// Definition of function Area of class Rectangle

float Rectangle::Area() const

{


return length * width;

}

int Rectangle::count = 5;

int Rectangle::getCount()

{


return count;

}

Remarks:

1) A static method/data member of a class can be called without creating an object of the class. For example, if myMethod is a static method of class MyClass (assume the method has no parameters and it's of type int, then you can call the method as follows

cout << MyClass::myMethod( );

2) A static method/data member can also be invoked by an instance of the class.

3) A static member of a class can not call or use a non-static member of the class. But, a non-static member of the class can call or use a static member.

4) So, declare a method/data to be static if it does not use instance methods/data.

5) Modifiers (such as const) do not apply to static methods  and they apply only to member functions.

Class Rectangle with an Access Method:

Since the private members are accessible only by members of the class (or friends of the class), you need access functions to access them (if you need that).

Example:

// Class Rectangle with an access method.

#include <iostream>

using namespace std;

// Definition of struct LengthWidth begins here

struct LengthWidth

{


float length, width;

};

// Specification part of class Rectangle begins here.

class Rectangle

{

private:


float length, width;

public:


Rectangle(float L, float W); //Prototype for the constructor.


float Area() const;
// To calculate the area


LengthWidth getLengthWidth() const; // To access the length and width from outside the class

};

// Driver Program

int main()

{


float len, wid;


LengthWidth lw;


cout << "Enter the length followed by the width: ";


cin >> len >> wid;


Rectangle Rec(len,wid); 


// Get the area of the rectangle.


cout << "The area is: " << Rec.Area() << endl;


// Now call the access method to get the length and the width of the rectangle


lw = Rec.getLengthWidth();


cout << "The length is: " << lw.length << endl;


cout << "The width is: " << lw.width << endl;


return 0;

}

// Implementation part of class Rectangle

// Definition of function Rectangle of class Rectangle

Rectangle::Rectangle(float L, float W)

{


length = L;


width = W;

}

// Definition of method Area of class Rectangle

float Rectangle::Area() const

{


return length * width;

}

// Definition of method getLengthWidth of class Rectangle

LengthWidth Rectangle::getLengthWidth() const

{


LengthWidth lw;


lw.length = length;


lw.width = width;


return lw;

}

Class Rectangle with an Access Method and methods to modify the length and the width :

/* Class Rectangle with an access method (to get the length and the width of the rectangle) 

and methods to modify the length and the width.*/

#include <iostream>

using namespace std;

// Definition of struct LengthWidth begins here

struct LengthWidth

{


float length, width;

};

// Specification part of class Rectangle begins here.

class Rectangle

{

private:


float length, width;

public:


Rectangle(float L, float W); //Prototype for the constructor.


float Area() const;
// To calculate the area


LengthWidth getLengthWidth() const; // To access the length and width from outside the class


void setLength(float len); // To modify the length from outside the class


void setWidth(float len); // To modify the width from outside the class

};

// Driver Program

int main()

{


float len, wid;


LengthWidth lw;


cout << "\tEnter the length followed by the width: ";


cin >> len >> wid;


Rectangle Rec(len,wid); 


// Get the area of the rectangle.


cout << "The area is: " << Rec.Area() << endl;


// Now call the access method to get the length and the width of the rectangle


lw = Rec.getLengthWidth();


cout << "The length is: " << lw.length << endl;


cout << "The width is: " << lw.width << endl;


// Now change the length


cout << "\tEnter the new length: ";


cin >> len;


Rec.setLength(len);


// Claculate the new area


cout << "The area now is: " << Rec.Area() << endl;


// Display the length and the width


lw = Rec.getLengthWidth();


cout << "The length now is: " << lw.length << endl;


cout << "The width is: " << lw.width << endl;


// Now change the width


cout << "\tEnter the new width: ";


cin >> wid;


Rec.setWidth(wid);


// Claculate the new area


cout << "The area now is: " << Rec.Area() << endl;


// Display the length and the width


lw = Rec.getLengthWidth();


cout << "The length is: " << lw.length << endl;


cout << "The width now is: " << lw.width << endl;


cout << "\t";


return 0;

}

// Implementation part of class Rectangle

// Definition of function Rectangle of class Rectangle

Rectangle::Rectangle(float L, float W)

{


length = L;


width = W;

}

// Definition of method Area of class Rectangle

float Rectangle::Area() const

{


return length * width;

}

// Definition of method getLengthWidth of class Rectangle

LengthWidth Rectangle::getLengthWidth() const

{


LengthWidth lw;


lw.length = length;


lw.width = width;


return lw;

}

// Definition of method setLength of class Rectangle

void Rectangle::setLength(float len)

{


length = len;

}

// Definition of method setWidth of class Rectangle

void Rectangle::setWidth(float wid)

{


width = wid;

}
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