
 

Chapter  01 

 

Principles of Object 
Oriented Programming 



Objectives: 
 

•  State OOP’s basic Concepts. 

•  Difference between OOP & POP. 

•  C++ Programming structure. 
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1.2 Beginning with C++: What is C++? , keywords, variables, constants, basic 
data types, operators, scope resolution operator, memory management 
operators, console input/output, structure of C++ program. 

 

 



1.1    Its need & requirement 
 

• Machine Language 
• (0,1)  

• Assembly Language 
• Low Level Language(Digital 

Techniques) 

• Group of languages 

• Machine language required 

• Procedure Oriented Languages 
• Importance given to procedure 

• Object Oriented Languages 
• Use class and objects 

 

 
 



A STRUCTURE OF PROCEDURAL PROGRAMMING: 

• In procedural oriented programming the primary focus is on 
functions. A number of functions are written to accomplish a 
specific task. 

• The main concentration is done on development of function and 
very little attention is given to data that are being used by 
various functions. 

• The following diagram shows the general structure of 
procedural languages. 

• Conventional programming languages such as COBOL, FORTRAN, 
C are commonly known as procedural oriented programming. 
 



Characteristics 
of Procedural 
oriented 
programming: 
 

• Emphasis on doing things (algorithm) rather 
than data. 

• Large programs are divided into smaller 
programs known as functions. 

• Most of the functions share global data. 

• Data move openly around the system from 
one function to another. 

• Functions transform data from one form to 
another form. 

• Employs Top-Down approach in program 
design. 

 



Drawbacks/Limitations of Procedural 
language 
 

In multi-function program many important data 
items are placed as global so that they may be 
accessed by all the functions.  

In large program it is very difficult to identify what 
data is used by which function.  

Another drawback of procedural approach is that it 
does not model the realworld problems very well..  



Characteristics / Features of Object Oriented Programming. 
• Emphasis on data rather than procedures. 

• Programs are divided into objects. 

• Data structures are design such that they characterize object. 

• Functions that operate on the data are tied together in the data 
structure called object. 

• Data is hidden and cannot be accessed by external functions. 

• Object may communicate with each other through functions. 

• New data and functions can be easily added whenever necessary. 

• It follows Bottom-Up approach. 

 



BASIC 
CONCEPTS OF 
OOP: 
 
 

Object 

Classes 

Data Abstraction and Encapsulation 

Inheritance 

Polymorphism 

Dynamic Binding 

Message Passing 



Classes 

The class is a way of binding data and functions associated with data together. 

The entire set of data and the functions can be made user defined data type with 
help of class.  

Class act as a template, which is used to create objects.  

Class is a user defined data type. 

The class contains data and member functions that operate on the data 



OBJECT: 
 
 

• Objects are basic run time entities of an 
Object Oriented system.  

• It is nothing but an instance of class. 

• An Object is encapsulation of data and code 
that operate on that data. 

• The Object may represent a person, a place, 
a bank or any item that the program has to 
handle. 

• They may also represent the user defined 
data types such as Complex number, Time 
or vector. 



Example of 
class: 
 

Class employee 

{ 

    char name[40];   // Data member 

    int empcode;       // Data member 

public : 

   void getdata() // member function 

{ 

} 

void showdata() // member function 

{ 

} 

}; 

void main() 

{ 

 employee e1,e2; // creating two objects of class employee 

} 

 



 
 
DATA ENCAPSULATION 
 
 
 
 
 
 
 
 

“The mechanism of wrapping up of data and the 
functions associated with the data in to a single unit 
is called encapsulation.”  This unit is called object.  

Only the member functions can access the data. 

The object contains data and member functions 
that operate on the data. 



DATA 
ABSTRACTION 

Abstraction refers to the 
act of representing 
essential features without 
including the background 
details  or explanation.  

Classes use the concept of 
abstraction. They 
encapsulate all essential 
properties of the objects 
that are to be created. 



DATA HIDING: 
 

In OOP the data and the functions that operate on the 
data are encapsulated in to a single unit known as 
object. Thus object contains data and the member 
functions that operate on the data. Only the member 
functions can access this data.  The data is not 
accessible to the external functions.  

Only those functions, which are wrapped inside the 
class (member functions), can aces the data. 

This insulation of data from the external functions is 
called Data Hiding or Information Hiding. 



INHERITANCE: 

“Inheritance is the process by which 
object of one class acquire the 
properties of object of another class.” 

The concept of inheritance provides the 
idea of code reusability.  

Once the class has been defined and 
compiled it can be derived by other 
classes. 

The old class is called the Base class and 
the new one is called Derived class. 

The derived class will inherit some or all 
features of base class; in addition it can 
have its own additional features. 



POLYMORPHISM 

• Polymorphism means the ability to 
take more than one forms.  

•An operation may exhibit different 
behavior in different instances. The 
behavior depends upon the types 
of data used in the operation. 

• Examples of polymorphism are 
operator overloading and function 
overloading. 

• C++ allows operators and functions 
to operate in different ways, 
depending upon on what they are 
operating. 

 

 



DYANAMIC 
BINDING: 
 

•The term binding refers to the 
process of linking a function call 
to the code to be executed in 
response to that call. 

•The linking of code to be 
executed in response to a 
function call is done at the run 
time and that is why it is also 
called Dynamic binding (late 
binding). 

• It is associated with 
polymorphism and inheritance. 

 



MESSAGE 
PASSING: 
 

• An object-oriented program consists of a set 
of objects that communicate with each 
other. 

• The process of programming in the object-
oriented language, involves the following 
steps. 

• Creating classes 

• Creating objects from the classes. 

• Establishing communication among objects. 

• Objects communicate with one another by 
sending and receiving information. 

• A message for an object is a request for 
execution of a procedure. 

• The receiving object will invoke a requested 
method/procedure and generates a desired 
result. 

• For e.g. if  “customer” and “account” are 
two objects, then the customer object may 
sent a message to “account” object 
requesting for the bank balance. 

 



Applications 
of OOP 
 

• Most popular application of OOP is in the 
area of user interface design such as 
windows. Hundreds of windowing systems 
have been developed using OOP techniques.  

• C++ is suitable for any programming task 
including  

• development of editors, compilers  

• Developing  data bases 

• Developing communication systems and 
complex real-time applications. 

• Simulation and modeling. 

• AI and Expert system 

 



Beginning 
with C++:  
 

What is C++? 

• C++ was developed by Bjarne  Stroustrup at AT 
& T Bell’s Laboratory, Murray Hill, New Jersey, 
U.S.A in early eighties.  

• A more powerful language that could support 
object-oriented programming features and 
still retain the power and elegance of C.  

• The class was the major addition to the 
original ‘C’ language.  

• C++ is an extension of ‘C’ language.  

• The idea of name C++ came from the C 
increment operator ++, there for C++ is 
incremented version of ‘C’. 

• C++ adds classes, inheritance, function 
overloading and operator overloading. These 
features enable creating of abstract data 
types, inherit properties from existing data 
types and support polymorphism, thereby 
making C++ a truly object-oriented language. 

 

 



Keywords: 
 

•C++ reserves a set of 63 words 
for its own use.  

•These words are called 
keywords, and each of these 
keywords has a special meaning 
with in the C++ language.  



Identifiers 
 

Identifiers 

• Simply references to memory locations, which 
can hold values (data). 

• Are formed by combining letters (both upper 
and lowercase), digits (0–9) and underscore ( _ 
). 

Rules for identifier naming are: 

1. The first character of an identifier must be a 
letter, an underscore ( _ ) also counts as a 
letter. 

2. The blank or white space character is not 
permitted in an identifier. 

3. Can be any length. Internal identifier (do not 
have the external linkage) such as pre-
processor macro names at least the first 31 
characters are significant, also 
implementation dependent. 

4. Reserved words/keywords and characters 
such as main and # also cannot be used. 

 



Variables 
 

 

- Identifier that value may change during the 
program execution. 

- Every variable stored in the computer’s 
memory has a name, a value and a type. 

- All variable in a C / C++ program must be 
declared before they can be used in the 
program. 

- A variable name in C / C++ is any valid 
identifier, and must obey the rules 
mentioned above. 

- Initializing a variable means, give a value to 
the variable, that is the variable’s initial 
value and can be changed     

   later on. 

- 

 



Variables 
 

• Variable name are said to be lvalue (left 
value) because they can be used on the left 
side of an assignment operator. 

• Constant are said to be rvalue (right value) 
because they only can be used on the right 
side of an assignment operator.  

 For example:     x = 20; 

•  x is lvalue, 20 is rvalue. 

• - Note that lvalue can also be used as 
rvalue, but not vice versa. 



• Example of the variable declaration 

• int x, y, z;         

   short number_one;    

   char Title;  float commission, yield; 

• General form: 

• data_type variable_list; 

• Declaring and initializing variables 
examples: 

• 1) int m, n = 10;       
float total, rate = 0.5;       

 char user_response = ‘n’;    

 char color[7] = "green"; 

 

 



Constants  
 

- Values that do not change during program 
execution.  

- Can be integer, character or floating point 
type.  

- To declare a constant, use keyword const as 
shown in the following variable declaration 
example:  

const int day_in_week = 7;  

const float total_loan = 1100000.35;  

 



Character and String Constants  
 

- A character constant is any character enclosed between two single 
quotation marks (' and ').  

- When several characters are enclosed between two double quotation 
marks (" and "), it is called a string.  

- Examples:  

Character constants:  '$' '*' ' ' 'z' 'P'  

String constants, note that the blank space(s) considered as string: 
"Name: ", "Type of Fruit", "Day: " ," " . 

 



 Basic Data types  
 



 1) Built-in-type 

i) Integral type . The data types in this type are int and char. 
The modifiers signed, unsigned, long & short may be 
applied to character & integer basic data type. The size of 
int is 2 bytes and char is 1 byte. 

2) void is used for. 

i) To specify the return type of a function when it is not 
returning any value. 

ii) To indicate an empty argument list to a function. E.g. - 
void function1 (void) 

iii) In the declaration of generic pointers. EX- void *gp 
 



3) Floating 

3) Floating type: The data types in this are float & double. The size of the 
float is 4 byte and double is 8 byte. The modifier long can be applied to 
double & the size of long double is 10 byte. 
2) User-defined type 
i) The user-defined data type structure and union are same as that of C. 
ii) Classes- Class is a user defined data type which can be used just like 
any other basic data type once declared. The class variables are known 
as objects. 
3) Enumeration 
i) An enumerated data type is another user defined type which provides 
a way of attaching names to numbers to increase simplicity of the code. 
ii) It uses enum keyword which automatically enumerates a list of words 
by assigning them values 0, 1, 2 .etc. 
iii) Syntax:-enum shape { 
                                         circle, 

  square, 
  triangle 
} 



• Now shape become a new type name & we can declare new 
variables of this type. 

• EX . shape oval; 

• iv) In C++, enumerated data type has its own separate type. 
Therefore c++ does not permit an int value to be automatically 
converted to an enum value. 

• Ex. shape shapes1 = triangle, // is allowed 

• shape shape1 = 2; // Error in c++ 

• shape shape1 = (shape)2; //ok 

• v) By default, enumerators are assigned integer values starting  with 
0, but we can over-ride the default value by assigning some other 
value. 

• EX:- enum colour {red, blue, pink = 3}; it will assign red to 0, blue to 1, 
& pink to 3 or 

• enum colour {red = 5, blue, green}; it will assign red to 5, blue to 6 & 
green to 7. 

 

 



4) Derived Data types 

1) Arrays 

An array in c++ is similar to that in c, the only difference is the way 
character arrays are initialized. In c++, the size should be one larger than 
the number of character in the string where in c, it is exact same as the 
length of string constant. 

Ex - char string1 [3] = “ab”; // in c++ 

        char string1[2] = “ab”; // in c. 

2) Functions 

Functions in c++ are different than in c there is lots of modification in 
functions in c++ due to object orientated concepts in c++. 

3) Pointers 

Pointers are declared & initialized as in c. 

Ex- int * ip; // int pointer 

       ip = &x; //address of x through indirection 

c++ adds the concept of constant pointer & pointer to a constant pointer. 

       char const *p2 = .HELLO.; // constant pointer 

 



• typedef Declarations: 

• You can create a new name for an existing type using typedef. Following 
is the simple syntax to define a new type using typedef:   typedef type 
newname;   

• For example, the following tells the compiler that feet is another name 
for int: typedef  int feet; 

• Now, the following declaration is perfectly legal and creates an integer 
variable called distance:  feet distance; 

 



Operators: 

• An operator is a symbol that tells the compiler to perform 
specific mathematical or logical manipulations. C++ is rich in 
built-in operators and provides the following types of 
operators: 

1. Arithmetic Operators  

2. Relational Operators             

3. Logical Operators 

4. Bitwise Operators                

5. Assignment Operators         

6. Misc Operators 



Arithmetic Operators 



Relational Operator 



Logical Operators 



Bitwise Operators: 



• Assume if A = 60; and B = 13; now in binary format they will be as 
follows: 

• A = 0011 1100 

• B = 0000 1101 

• ----------------- 

• A&B = 0000 1100                          A|B = 0011 1101               

• A^B = 0011 0001            ~A  = 1100 0011 

• The Bitwise operators supported by C++ language are listed in the 
following table. Assume variable A holds 60 and variable B holds 13, 
then: 

 





Assignment Operators: 
 



 
 
Misc Operators 
. 
 



STRUCTURE OF C++ PROGRAM:  



STRUCTURE OF C++ PROGRAM:  

• The class declaration is placed in header files 
and definitions of member functions are 
placed in another filed. 

• The main program that used the class is 
placed in the third file which includes the 
previous two files as well as any other files 
required. 

• This approach is based on the concept of 
Client – Server model. 

 



New operators in C++ : 
 

<<      Insertion Operator 

>>      Extraction Operator 

: :         Scope Resolution Operator 

delete   Memory Release Operator 

new     Memory Allocation Operator 



 
Insertion 
Operator  

• << is called Insertion or PutTo operator. 

• It is similar to printf () in c programming. 

• It inserts the contents of variable on the 
R.H.S. side to the object specified on L.H.S.  

• Syntax:  

 cout << variable-name;      
 example: cout<<sum ; 

                                cout << “string” ; 
 example : cout << “Hello” ; 

 

• The identifier cout is a predefined object 
that represents the standard output 
stream. 

•  Here the standard output stream is Screen. 

• The statement, cout << “C++ is an Object-
Oriented Language.”; causes the specified 
string to be displayed on the screen. 

 



Insertion 
Operator 



Extraction 
Operator ( >> ): 
 

• >> is called Extraction or Getfrom 
operator. 

• It is similar to scanf() in c 
programming. 

• The identifier cin is a predefined 
object that represents the standard 
input stream. 

• cin>> Variable; 

• Cin>>variable1>>variable2; 

• Keyboard  Here the standard input 
stream is keyboard.  

• It extracts the value from the keyboard 
and assigns it to the variable on its 
R.H.S. 

•  Syntax: cin >>variable-name; 

•    Example: cin >> num1 ; 



Extraction 
Operator ( >> 
): 



FIRST C++ PROGRAM. 
 
# include <iostream.h>   // include header file  

void main() 

{ 

cout << “C++ is an Object-Oriented Language.”; 

} 

 

https://www.onlinegdb.com/# 

 

In C++ we include <iostream.h> header file. 

This directive causes the preprocessor to add the contents of the 
iostream file to the program. It contains declarations for the identifiers 
cout and << operator as well as declarations for cin and >> operator. 

 

https://www.onlinegdb.com/


Comments in C++ 

• Comments are non-executable statements. The compiler 
ignores the comments and do not execute it. 

• For single line comments use // 

• For multi-line comments use /* and */ 

 

Return statement in main() 

• main() in C++ should end with return(0) statement otherwise 
warning/error might occur. 

• Or another option is write void main() 
main()         // Default return data type is int 

{ 

 --- 

return(0);    

} 

 



Write a program in c++ to add two numbers. 
 

main() 

{ 

 int num1 , num2 , sum; 

cout<< “ Enter two numbers : “; 

cin >> num1; 

cin >> num2; 

sum = num1 + num2; 

cout << “Total = “ << sum; 

return (0); 

} 

 



Scope resolution operator in c++  
 C++ is a block structured language. Different program modules are written in various blocks. 

Same variable name can be used in different blocks. Scope of a variable extends from the point of 
declaration to the end of the block. A variable declared inside a block is ‘local’ variable. Blocks in 
C++ are often nested. 

e.g. 
…. 
{ 
           int x = 10; 

           …. 
           { 
                  int x = 20; 

                  …. 
           } 
           …. 
} 

The declaration of the inner block hides the declaration of same variable in outer block. This 
means, within the inner block, the variable x will refer to the data object declared therein. To 
access the global version of the variable, C++ provides scope resolution operator.  

In the above example, x has a value of 20 but  ::x has value 10. 
Scope resolution operator (::) is used to 

define a function outside a class 

When we want to use a global variable but also has a local variable with same name. 
 



EXAMPLE 

1 ) #include <iostream> 

 char c = 'a';     // global variable 

 int main() { 

  char c = 'b';   //local variable 

   cout << "Local c: " << c << "\n";       

  cout << "Global c: " << ::c << "\n";  //using scope resolution operator 

   return 0; 

} 

2) #include <iostream> 

int n = 12;   // A global variable 

int main() {   

 int n = 13;   // A local variable    

cout  << ::n << endl;  // Print the global variable: 12    

cout  << n   << endl;  // Print the local variable: 13 

}   

 



Memory Management Operators 
 • The concept of arrays has a block of memory reserved. The disadvantage with 
the concept of arrays is that the programmer must know, while programming, 
the size of memory to be allocated in addition to the array size remaining 
constant.  

• In programming there may be scenarios where programmers may not know the 
memory needed until run time. In this case, the programmer can opt to reserve 
as much memory as possible, assigning the maximum memory space needed to 
tackle this situation. This would result in wastage of unused memory spaces. 
Memory management operators are used to handle this situation in C++ 
programming language.  

• malloc( ) and calloc( ) functions are used to allocate memory dynamically at run 
time in c and c++. The function free( ) to free dynamically the allocated memory. 

• in c++  The unary operators new and delete perform the task of allocating and 
freeing the memory. 

•    new      to create an object 

•    delete   to destroy an object 

• A data object created inside a block with new, will remain in existence until it is 
explicitly destroyed by using delete. Thus the life time of an object is directly 
under our control and is unrelated to the block structure of the program. 

 



delete operator:  
 

• The delete operator in C++ is used for releasing memory space when the object is no longer 
needed. Once a new operator is used, it is efficient to use the corresponding delete operator 
for release of memory.  

• The general syntax of delete operator in C++ is as follows:  

 

• delete pointer-variable;  

• In the above example, delete is a keyword and the pointer variable is the pointer that points to 
the objects already created in the new operator.  

• Some of the important points the programmer must note while using memory management 
operators are described below:  

• The programmer must take care not to free or delete a pointer variable that has already been 
deleted.  

• Overloading of new and delete operator is possible (to be discussed in detail in later section 
on overloading). . 

• We know that sizeof operator is used for computing the size of the object. Using memory 
management operator, the size of the object is automatically computed. . 

• The programmer must take care not to free or delete pointer variables that have not been 
allocated using a new operator. . 

• Null pointer is returned by the new operator when there is insufficient memory available for 
allocation.  



BENEFITS OF OOP: 
 

• OOP supports Inheritance through which we can eliminate redundant code 
and extend the use of existing classes. 

• The principle of Data Hiding helps the programmer to build secure programs. 

• We can build programs from the standard working module that 
communicate with one another 

• This leads to saving of development time and gives higher productivity. 

• It is possible to have multiple instances of an object to co-exist without any 
interference. 

• The new data types can be easily created. 

• It is easy to partition the work in Objects rather than in functions. 

• Object – oriented systems can be easily upgraded from small to large 
systems. 

• Software complexity can be easily managed. 

 


