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UNIT II 

 

Implementation of class and object in C++ 

The main purpose of C++ programming is to add object orientation to the C programming language and 

classes are the central feature of C++ that supports object-oriented programming and are often called 

user-defined types. 

A class is used to specify the form of an object and it combines data representation and methods for 

manipulating that data into one neat package. The data and functions within a class are called members of 

the class. 

 

C++ Class Definitions 

When you define a class, you define a blueprint for a data type. This doesn't actually define any data, but it 

does define what the class name means, that is, what an object of the class will consist of and what 

operations can be performed on such an object. 

 

A class definition starts with the keyword class followed by the class name; and the class body, enclosed by 

a pair of curly braces. A class definition must be followed either by a semicolon or a list of declarations. For 

example, we defined the Box data type using the keyword class as follows: 

class Box { 

public: 

double length;   // Length of a box 

double breadth;  // Breadth of a box 

double height;   // Height of a box 

}; 

The keyword public determines the access attributes of the members of the class that follow it. A public 

member can be accessed from outside the class anywhere within the scope of the class object. You can 

also specify the members of a class as private or protected which we will discuss in a sub-section. 

 

Define C++ Objects 

A class provides the blueprints for objects, so basically an object is created from a class. We declare objects 

of a class with exactly the same sort of declaration that we declare variables of basic types. Following 

statements declare two objects of class Box: 

Box Box1;          // Declare Box1 of type Box 

Box Box2;          // Declare Box2 of type Box 

Both of the objects Box1 and Box2 will have their own copy of data members. 

 

Access Modifiers in C++ 

Access modifiers are used to implement important feature of Object Oriented Programming known as Data 

Hiding. Consider a real life example: What happens when a driver applies brakes? The car stops. The driver 

only knows that to stop the car, he needs to apply the brakes. He is unaware of how actually the car stops. 

That is how the engine stops working or the internal implementation on the engine side. This is what data 

hiding is. 

Access modifiers or Access Specifiers in a class are used to set the accessibility of the class members. That 

is, it sets some restrictions on the class members not to get directly accessed by the outside functions. 

There are 3 types of access modifiers available in C++: 

• Public 

• Private 

• Protected 
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Note: If we do not specify any access modifiers for the members inside the class then by default the access 

modifier for the members will be Private. 

 

Public: All the class members declared under public will be available to everyone. The data members and 

member functions declared public can be accessed by other classes too. The public members of a class can 

be accessed from anywhere in the program using the direct member access operator (.) with the object of 

that class. 

// C++ program to demonstrate public 

// access modifier 

#include<iostream> 

using namespace std; 

// class definition 

class Circle 

{ 

public:  

double radius; 

double  compute_area() 

        { 

return 3.14*radius*radius; 

        } 

 

}; 

 // main function 

int main() 

{ 

    Circle obj; 

   // accessing public datamember outside class 

obj.radius = 5.5; 

cout<< "Radius is:" <<obj.radius<< "\n"; 

cout<< "Area is:" <<obj.compute_area(); 

return 0; 

} 

Output: 

Radius is:5.5 

Area is:94.985 

In the above program the data member radius is public so we are allowed to access it outside the class. 

 

Private: The class members declared as private can be accessed only by the functions inside the class. They 

are not allowed to be accessed directly by any object or function outside the class. Only the member 

functions or the friend functions are allowed to access the private data members of a class. 

Example: 

// C++ program to demonstrate private 

// access modifier 

 #include<iostream> 

using namespace std; 

class Circle 

{    

    // private data member 

private:  
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double radius; 

       // public member function     

public:     

double  compute_area() 

        {   // member function can access private  

            // data member radius 

return 3.14*radius*radius; 

        } 

     }; 

 // main function 

int main() 

{    

    // creating object of the class 

    Circle obj; 

         // trying to access private data member 

    // directly outside the class 

obj.radius = 1.5; 

cout<< "Area is:" <<obj.compute_area(); 

return 0; 

} 

The output of above program will be a compile time error because we are not allowed to access the private 

data members of a class directly outside the class. 

Output: 

 

 In function 'intmain()': 

11:16: error: 'double Circle::radius' is private 

double radius; 

                ^ 

31:9: error: within this context 

obj.radius = 1.5; 

         ^ 

However we can access the private data members of a class indirectly using the public member functions 

of the class. Below program explains how to do this: 

 

// C++ program to demonstrate private 

// access modifier 

 #include<iostream> 

using namespace std; 

class Circle 

{    

    // private data member 

private:  

double radius; 

 // public member function     

public:     

double  compute_area(double r) 

        {   // member function can access private  

            // data member radius 

radius = r; 
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double area = 3.14*radius*radius; 

cout<< "Radius is:" << radius <<endl; 

cout<< "Area is: " << area; 

        } 

     }; 

 

// main function 

int main() 

{       // creating object of the class 

    Circle obj; 

         // trying to access private data member 

    // directly outside the class 

obj.compute_area(1.5); 

return 0; 

} 

Output: 

Radius is:1.5 

Area is: 7.065 

 

Protected: Protected access modifier is similar to that of private access modifiers, the difference is that the 

class member declared as Protected are inaccessible outside the class but they can be accessed by any 

subclass(derived class) of that class. 

// C++ program to demonstrate 

// protected access modifier 

#include <bits/stdc++.h> 

using namespace std; 

// base class 

class Parent 

{    

    // protected data members 

protected: 

intid_protected; 

  }; 

// sub class or derived class 

class Child : public Parent 

{       

public: 

void setId(int id) 

    { 

         // Child class is able to access the inherited  

        // protected data members of base class 

id_protected = id; 

            } 

voiddisplayId() 

    { 

cout<< "id_protected is:" <<id_protected<<endl; 

    } 

}; 
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// main function 

int main() { 

        Child obj1; 

     // member function of derived class can 

    // access the protected data members of base class 

obj1.setId(81); 

obj1.displayId(); 

return 0; 

} 

 

Output: 

id_protected is:81 

 

Accessing the Data Members 

The public data members of objects of a class can be accessed using the direct member access operator (.). 

Let us try the following example to make the things clear: 

 

#include <iostream> 

using namespace std; 

class Box { 

public: 

double length;   // Length of a box 

double breadth;  // Breadth of a box 

double height;   // Height of a box 

}; 

int main( ) { 

   Box Box1;        // Declare Box1 of type Box 

   Box Box2;        // Declare Box2 of type Box 

double volume = 0.0;     // Store the volume of a box here 

   // box 1 specification 

   Box1.height = 5.0;  

   Box1.length = 6.0;  

   Box1.breadth = 7.0; 

   // box 2 specification 

   Box2.height = 10.0; 

   Box2.length = 12.0; 

   Box2.breadth = 13.0; 

   // volume of box 1 

volume = Box1.height * Box1.length * Box1.breadth; 

cout<< "Volume of Box1 : " << volume <<endl; 

 

   // volume of box 2 

volume = Box2.height * Box2.length * Box2.breadth; 

cout<< "Volume of Box2 : " << volume <<endl; 

return 0; 

} 

When the above code is compiled and executed, it produces the following result: 

Volume of Box1 : 210 
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Volume of Box2 : 1560 

It is important to note that private and protected members can not be accessed directly using direct 

member access operator (.). We will learn how private and protected members can be accessed. 

 

Class member functions 

A member function of a class is a function that has its definition or its prototype within the class definition 

like any other variable. 

Class access modifiers 

A class member can be defined as public, private or protected. By default members would be assumed as 

private. 

 

Constructor & Destructor 

Constructor 

It is a e er fu tio  ha i g sa e a e as it s lass a d hi h is used to i itialize the o je ts of that 
class type with a legal initial value. Constructor is automatically called when object is created. 

 

Types of Constructor 

Default Constructor-: A constructor that accepts no parameters is known as default constructor. If no 

constructor is defined then the compiler supplies a default constructor. 

Circle :: Circle() 

{ 

radius = 0; 

} 

 

Parameterized Constructor -: A constructor that receives arguments/parameters, is called parameterized 

constructor. 

Circle :: Circle(double r) 

{ 

radius = r;  

} 

 

Copy Constructor-: A constructor that initializes an object using values of another object passed to it as 

parameter, is called copy constructor. It creates the copy of the passed object. 

Circle :: Circle(Circle &t) 

{ 

radius = t.radius;  

} 

There can be multiple constructors of the same class, provided they have different signatures. 

 

Destructor 

A destructor is a member function having sane name as that of its class preceded by ~(tilde) sign and which 

is used to destroy the objects that have been created by a constru tor. It gets i oked he  a  o je t s 
scope is over. 

~Circle() {} 

 

Example : In the following program constructors, destructor and other member functions are defined 

inside class definitions. Since we are using multiple constructor in class so this example also illustrates the 

concept of constructor overloading 

#include<iostream> 
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using namespace std; 

class Circle //specify a class 

{ 

private : 

double radius; //class data members 

public: 

Circle() //default constructor 

        { 

radius = 0; 

        } 

Circle(double r) //parameterized constructor 

        { 

radius = r; 

        } 

Circle(Circle &t) //copy constructor 

        { 

radius = t.radius; 

        } 

voidsetRadius(double r) //function to set data 

        { 

radius = r; 

        } 

doublegetArea() 

        { 

return 3.14 * radius * radius; 

        } 

        ~Circle() //destructor 

        {}  

}; 

int main() 

{ 

    Circle c1; //defalut constructor invoked 

    Circle c2(2.5); //parmeterized constructor invoked 

    Circle c3(c2); //copy constructor invoked 

cout<< c1.getArea()<<endl; 

cout<< c2.getArea()<<endl; 

cout<< c3.getArea()<<endl; 

return 0; 

} 

 

Another way of Member initialization in constructors 

The constructor for this class could be defined, as usual, as: 

Circle :: Circle(double r) 

{ 

radius = r;  

} 

It could also be defined using member initialization as: 

 

Circle :: Circle(double r) : radius(r) 
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{} 

 

Structure VS Class 

In C++, a structure is same as class except the following differences:  

• Members of a class are private by default and members of struct are public by default. 

• When deriving a struct from a class/struct, default access-specifier for a base class/struct is public. 

And when deriving a class, default access specifier is private. 

• Classes are usually used for large amounts of data, whereas structs are usually used for smaller 

amounts of data. 

• Classes can be inherited whereas structures not. 

• A structure couldn't be null like a class. 

• A structure couldn't have a destructor such as a class. 

• A structure can't be abstract, a class can. 

• Declared events within a class are automatically locked and then they are thread safe, in contrast to 

the structure type where events can't be locked. 

 

Static class data 

We a  defi e lass e er s stati  usi g stati  ke ord. Whe  e de lare a e er of a lass as static it 

means no matter how many objects of the class are created, there is only one copy of the static member. 

 

A static member is shared by all objects of the class. All static data is initialized to zero when the first object 

is created, if no other initialization is present. We can't put it in the class definition but it can be initialized 

outside the class as done in the following example by declaring the static variable, using the scope 

resolution operator:: to identify which class it belongs to. 

Let us try the following example to understand the concept of static data members: 

#include <iostream> 

using namespace std; 

class Box { 

public: 

staticintobjectCount; 

      // Constructor definition 

Box(double l = 2.0, double b = 2.0, double h = 2.0) { 

cout<<"Constructor called." <<endl; 

length = l; 

breadth = b; 

height = h; 

         // Increase every time object is created 

objectCount++; 

      } 

double Volume() { 

return length * breadth * height; 

      } 

private: 

double length;     // Length of a box 

double breadth;    // Breadth of a box 

double height;     // Height of a box 

}; 

// Initialize static member of class Box 
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int Box::objectCount = 0; 

int main(void) { 

   Box Box1(3.3, 1.2, 1.5);    // Declare box1 

   Box Box2(8.5, 6.0, 2.0);    // Declare box2 

 

   // Print total number of objects. 

cout<< "Total objects: " << Box::objectCount<<endl; 

return 0; 

} 

Static Function Members 

By declaring a function member as static, you make it independent of any particular object of the class. A 

static member function can be called even if no objects of the class exist and the static functions are 

accessed using only the class name and the scope resolution operator ::. 

 

A static member function can only access static data member, other static member functions and any 

other functions from outside the class. 

 

Static member functions have a class scope and they do not have access to the this pointer of the class. 

You could use a static member function to determine whether some objects of the class have been created 

or not. 

 

Array as Class Member Data  

Arrays can be declared as the members of a class. The arrays can be declared as private, public or 

protected members of the class. 

 

Example: A program to demonstrate the concept of arrays as class members 

#include<iostream> 

using namespace std; 

constint size=5; 

class student 

{ 

introll_no; 

int marks[size]; 

public: 

voidgetdata (); 

voidtot_marks (); 

} ; 

void student :: getdata () 

{ 

cout<<"\nEnter roll no: "; 

Cin>>roll_no; 

for(int i=0; i<size; i++) 

{ 

cout<<"Enter marks in subject"<<(i+1)<<": "; 

cin>>marks[i] ; 

} 

 

void student :: tot_marks() //calculating total marks 

{ 
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int total=0; 

for(int i=0; i<size; i++) 

total+ = marks[i]; 

 

cout<<"\n\nTotal marks "<<total; 

} 

int main() 

studentstu; 

stu.getdata() ; 

stu.tot_marks() ; 

return 0; 

} 

 

String class 

Strings are objects that represent sequences of characters. 

The standard string class provides support for such objects with an interface similar to that of a standard 

container of bytes, but adding features specifically designed to operate with strings of single-byte 

characters. 

The string class is an instantiation of the basic string class template that uses char (i.e., bytes) as its 

character type, with its default char_traits and allocator types (see basic string for more info on the 

template). 

Note that this class handles bytes independently of the encoding used: If used to handle sequences of 

multi-byte or variable-length characters (such as UTF-8), all members of this class (such as length or size), 

as well as its iterators, will still operate in terms of bytes (not actual encoded characters). 

 

Run time and Compile time polymorphism 

Pol orphis  ea s Pol  ea  Multiple  + Morph ea s For s  . It is one feature of Object Oriented 

Paradigm having ability of taking more than one form. 

 

Compile time Polymorphism Run time Polymorphism 

• In Compile time Polymorphism, call is 

resolved by the compiler. 

• In Run time Polymorphism, call is not resolved 

by the compiler. 

• It is also known as Static binding, Early 

binding and overloading as well. 

• It is also known as Dynamic binding, Late 

binding and overriding as well. 

• Overloading is compile time polymorphism 

where more than one methods share the 

same name with different parameters or 

signature and different return type. 

• Overriding is run time polymorphism having 

same method with same parameters or 

signature, but associated in a class & its 

subclass. 

• It is achieved by function overloading 

and operator overloading. 

• It is achieved by virtual functions and pointers. 

• It provides fast execution because known 

early at compile time. 

• It provides slow execution as compare to early 

binding because it is known at runtime. 

• Compile time polymorphism is less flexible as 

all things execute at compile time. 

• Run time polymorphism is more flexible as all 

things execute at run time. 

 

 

Downloaded from  be.rgpvnotes.in

Page no: 10 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


 

We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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