   Classes
I. Introduction

A class is a data type that you define. A class can contain data elements which can be variables of the basic types or any other user defined types. The data elements of a class are called data members of the class. 

But, a class can also contain functions which manipulate the data elements of the class. The function elements of a class are called function members of a class.

Let’s try to define a class Time :

//class Time definition

class  Time {

public: 

      Time();                         // constructor 

      void  setTime(  int ,  int ,  int  );  // set hour, minute, second 

      void  printMilitary();           // print military time format 

      void  printStandard();          // print standard time format 

   private: 

       int  hour;      // 0 ‑ 23 

       int  minute;    // 0 ‑ 59 

       int  second;    // 0 ‑ 59 

   };

Our class Time definition contains three integer members hour, minute and second. As you can see, in front of the data members of the class Time is the keyword private. Any data member or member function declared after the keyword private is normally accessible only to member functions of the class. Therefore, the data members can be only accessed by the four functions whose prototypes appear in the class definition. 

Member functions are normally listed in the public portion - they are accessible to clients of the function.

The class definition contains prototypes for the following four member functions after the keyword public: Time, setTime, printMilitary and printStandard.
Once a class is defined and its member functions are declared, the member functions must be defined. Function members of a class can be defined within the class definition, but the practice is to define them after the class body. In the later case, the function name is preceded by the class name and the scope resolution operator (::).

We can define our four functions as follows: 

// Time constructor initializes each data member to zero. 

// Ensures all Time objects start in a consistent state. 

Time::Time() {body of the function }

// Set a new Time value using military time. Perform //validity  checks on the data values. Set invalid values to //zero. 

void  Time::setTime(  int  h,  int  m,  int  s )

  {body of the function    }

// Print Time in military format 

   void  Time::printMilitary()

   { body of the function   }

// Print Time in standard format 

 void  Time::printStandard()

  {body of the function }

2. Accessing class members.

A class data members and member functions belong to that class’ scope.

Within the scope of the class , class members are accessible by the member functions just by stating the name of the member.

Please note once again that the class name Time becomes a new type specifier that you can use to declare variables of this type in the same way you can declare variables of any of basic C++ data types.

Declaring an object of a class is sometimes referred to as instantiation because you are creating an instance of a class. Instances of a class are referred to as objects.

Example: 

#include<iostream>
using namespace std;

class Rectangle{ 

private:


int width;


int length;

public:


Rectangle();//constructor

int area();


int perimeter();


void setlength(int );

    void setwidth(int);

};

Rectangle::Rectangle(){ // initializing the private variables

length=5;


width=6;

}

int Rectangle::area(){


return width*length;

}

int Rectangle::perimeter(){


return 2*length+2*width;

}

void Rectangle:: setlength(int a){


length=a;

}

void Rectangle::setwidth(int b){


width=b;

}

int main(){


Rectangle a;


cout<<a.area()<<endl;


cout<<a.perimeter()<<endl;


a.setwidth(3);


a.setlength(5);


cout<<a.area()<<endl;


cout<<a.perimeter()<<endl;


return 0;

}

Try the following problems:

Question 1. 

Define a class called Box whose data members are called Length, Width and Height all of type double and whose member function is Volume. Write a program that uses your class to find the volume of a box given its height, length and width.

Question 2:

Define a class called Box whose data members are called Length, Width and Height all of type double and whose member function is SurfaceArea. Write a program that uses your class to find the surface area of a box given its height, length and width.

Question 3:

Create a class of your choice(
