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CHAPTER 1 

INTRODUCTION TO OBJECT ORIENTED PROGRAMMING 

 

Procedural Languages 
A procedural language is a computer programming language that follows, in order, a set of commands. 

Examples of computer procedural languages are BASIC, C, FORTRAN and Pascal. 

Procedural languages are some of the common types of programming languages used by script and software 

programmers. They make use of functions, conditional statements, and variables to create programs that 

allow a computer to calculate and display a desired output. 

Using a procedural language to create a program can be accomplished by using a programming editor 

or IDE, like Adobe Dreamweaver, Eclipse, or Microsoft Visual Studio. These editors help users develop 

programming code using one or more procedural languages, test the code, and fix bugs in the code. 

 

Characteristics of Procedure Oriented Programming (POP)   
Focus on process or doing things rather than data. 

The whole program is implemented based on actions such as reading, calculating and printing. Therefore, a 

bunch of functions are written to solve a program from top to down. 

Global data is often shared by all functions. 

Data moves openly from function to function. 

 

The disadvantages of PP are: 

1. Bad code-ruse. Not like class and objects that resemble the real world model, functions in PP are 

task-oriented and cannot be reused when meeting a different one. Except for some commonly used 

library functions, we need to write many repetitive codes for similar problems. 

2. Hard to expand the application. The entire process in PP is coded directly into the application, 

very-task related. For example, an application in PP for registering the user will not be used for 

logging on and off. Difficult to create new data types. 

3. Hard to maintain. It will be a timing consuming solution to make changes. If one function 

accidentally changes value of the global data, all the functions who access to this global data must 

change their values. 

4. No information hiding. Data is exposed to the whole program, so no security for data. 

5. Hard to design. For example, in designing graphical user interface, we'd better mainly concentrate 

on how to design a menu, a button etc. since people will see them at first sight, not actions behind. 

 

The advantages of PP 

1. Simple. No need to think about code reusing for later use, just think about how to finish this task. 

2. Ease of implementation of compilers and interpreters. 

3. Easy to keep track of work flow. 

4. Needs less memory. There is no data abstraction leading to a large code size that consumes lots of 

memory. 

5. A kind of modular programming that helps to learn OOP later. 

 

Object Oriented Programming (OOP) 

Object-oriented programming refers to a type of computer programming (software design) in 

which programmers define not only the data type of a data structure, but also the types of 

operations (functions) that can be applied to the data structure. 

In this way, the data structure becomes an object that includes both data and functions. In addition, 

programmers can create relationships between one object and another. For example, objects can 

inherit characteristics from other objects. 
 

 

https://www.computerhope.com/jargon/p/programming-language.htm
https://www.computerhope.com/jargon/b/basic.htm
https://www.computerhope.com/jargon/c/c.htm
https://www.computerhope.com/jargon/f/fortran.htm
https://www.computerhope.com/jargon/p/pascal.htm
https://www.computerhope.com/jargon/f/function.htm
https://www.computerhope.com/jargon/c/contstat.htm
https://www.computerhope.com/jargon/v/variable.htm
https://www.computerhope.com/jargon/i/ide.htm
https://www.computerhope.com/jargon/d/dreamweaver.htm
https://www.computerhope.com/jargon/e/eclipse.htm
https://www.computerhope.com/jargon/v/visual-studio.htm
https://www.computerhope.com/jargon/b/bug.htm
https://www.webopedia.com/TERM/P/programmer.html
https://www.webopedia.com/TERM/D/data_type.html
https://www.webopedia.com/TERM/D/data_structure.html
https://www.webopedia.com/TERM/F/function.html
https://www.webopedia.com/TERM/O/object.html
https://www.webopedia.com/TERM/D/data.html
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Features of OOP 

Emphasis on data rather than procedure 

- Programs are divided into entities known as objects 

- Data Structures are designed such that they characterize objects 

- Functions that operate on data of an object are tied together in data structures 

- Data is hidden and cannot be accessed by external functions 

- Objects communicate with each other through functions 

- New data and functions can be easily added whenever necessary 

- Follows bottom up design in program design 

 

Basic Concepts of OOP 

Class definitions – Basic building blocks OOP and a single entity which has data and operations on data 

together 

 

Objects – The instances of a class which are used in real functionality – its variables and operations 

 

Abstraction – Specifying what to do but not how to do ; a flexible feature for having a overall view of an 

object‟s functionality. 

 

Encapsulation – Binding data and operations of data together in a single unit – A class adhere this feature 

 

Inheritance and class hierarchy – Reusability and extension of existing classes 

 

Polymorphism – Multiple definitions for a single name - functions with same name with different 

functionality; saves time in investing many function names Operator and Function overloading 

 

Generic classes – Class definitions for unspecified data. They are known as container classes. They are 

flexible and reusable. 

 

Class libraries – Built-in language specific classes 

 

Message passing – Objects communicates through invoking methods and sending data to them. This feature 

of sending and receiving information among objects through function parameters is known as Message 

Passing. 

 

 

The following are the advantages of OOP: 

- OOP supports and provides the modular structure for developing applications. Good definitions, abstract  

data types are implemented by hiding the inner details. 

 

- Maintaining and modifying the existing code is easier, while the existing code can be modified with 

 minimal differences to existing objects. 

 

- A good framework of code library is provided by OOP, in which software components can easily be  

adapted and modified 

 

Benefits of object oriented programming 

Simplicity 

Modularity 

Modifiability 

Extensibility 
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Maintainability 

Re-usability 

Productivity 

Security 

Through inheritance, we can eliminate redundant code and extend the use of existing classes which is not 

possible in procedure oriented approach. 

 We can build programs from the standard working modules that communicate with one another, rather than 

having to start writing the code from scratch which happen procedure oriented approach. This leads to saving 

of development time and higher productivity. 

 The principle of data hiding helps the programmer to build secure programs that cannot be invaded by code 

in other parts of the program. 

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

 It is possible to map objects in the problem domain to those in the program. 

 It is easy to partition the work in a project based on objects . 

 The data-centered design approach enables us to capture more details of a model in implementable from. 

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

 Message passing techniques for communication between objects makes the interface descriptions with 

external systems much simpler. 

 Software complexity can be easily managed. 

 

Limitations of OOP 

1. Requires intensive testing procedures. 

2. Solving a problem using OOP approach consumes more time than the time taken by structured 

     programming approach. 

 

Applications of OOP 

 

1. Client-Server Systems 

 

Object-oriented Client-Server Systems provide the IT infrastructure, creating object-oriented Client-Server 

Internet (OCSI) applications. Here, infrastructure refers to operating systems, networks, and hardware. OSCI 

consist of three major technologies: 

The Client Server 

Object-Oriented Programming 

The Internet 

 

2. Object-Oriented Databases 

 

They are also called Object Database Management Systems (ODBMS). These databases store objects instead 

of data, such as real numbers and integers. Objects consist of the following: 

Attributes: Attributes are data that defines the traits of an object. This data can be as simple as integers and 

real numbers. It can also be a reference to a complex object. 

Methods: They define the behavior and are also called functions or procedures. 

 

3. Object Oriented Databases 

 

These databases try to maintain a direct correspondence between the real-world and database objects in order 

to let the object retain their identity and integrity. They can then be identified and operated upon. 
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4. Real-Time System Design 

 

Real time systems inherit complexities that makes difficult to build them. Object-oriented techniques make it 

easier to handle those complexities. These techniques present ways of dealing with these complexities by 

providing an integrated framework which includes schedulability analysis and behavioral specifications. 

 

 

5. Simulation And Modelling System 

 

It‟s difficult to model complex systems due to the varying specification of variables. These are prevalent in 

medicine and in other areas of natural science, such as ecology, zoology, and agronomic 

systems.  Simulating complex systems requires modelling and understanding interactions explicitly. Object-

oriented Programming provides an alternative approach for simplifying these complex modelling systems. 

 

6. Hypertext And Hypermedia 

 

OOP also helps in laying out a framework for Hypertext. Basically, hypertext is similar to regular text as it 

can be stored, searched, and edited easily. The only difference is that hypertext is text with pointers to other 

text as well. 

Hypermedia, on the other hand, is a superset of hypertext. Documents having hypermedia, not only contain 

links to other pieces of text and information, but also to numerous other forms of media, ranging from 

images to sound. 

 

7. Neural Networking And Parallel Programming 

 

It addresses the problem of prediction and approximation of complex time-varying systems. Firstly, the 

entire time-varying process is split into several time intervals or slots. Then, neural networks are developed 

in a particular time interval to disperse the load of various networks. OOP simplifies the entire process 

by simplifying the approximation and prediction ability of networks. 

 

8. Office Automation Systems 

 

These include formal as well as informal electronic systems primarily concerned with information sharing 

and communication to and from people inside as well as outside the organization. Some examples are: 

Email 

Word processing 

Web calendars 

Desktop publishing 

 

9. CIM/CAD/CAM Systems 

 

OOP can also be used in manufacturing and design applications as it allows people to reduce the effort 

involved. For instance, it can be used while designing blueprints, flowcharts, etc. OOP makes it possible for 

the designers and engineers to produce these flowcharts and blueprints accurately. 

 

10. AI Expert Systems 

 

These are computer applications which are developed to solve complex problems pertaining to a specific 

domain, which is at a level far beyond the reach of a human brain. 

It has the following characteristics: 

Reliable,  Highly responsive, Understandable, High-performance 
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Difference between POP and OOP 
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CHAPTER 2 

C++ FEATURES 

 

C++ is quite similar to C programming. In fact, C++ supports all the features offered with C with the 

addition to various other important features like object-oriented programming, operator overloading, 

exception and error handling, the namespace feature, and many more. We can say C++ is the advanced 

version of C programming. Features of C++ give multiple reasons to upgrade our skills from C to C++. 

 

1. OOP (Object-Oriented Programming) 

 

C++ is an object-oriented language, unlike C which is a procedural language. This is one of the most 

important features of C++. It employs the use of objects while programming. These objects help you 

implement real-time problems based on data abstraction, data encapsulation, data hiding, and polymorphism. 

We have briefly discussed all the 5 main concepts of object-oriented programming. 

 

The OOP concepts are: 

Data abstraction: Data abstraction is an act of representing the important features of data without including 

the background details or the method applied to obtain it. 

 

Data encapsulation: Data encapsulation is nothing but a process to implement data abstraction by wrapping 

up the data and functions into an exclusive block. 

 

Inheritance: The term inheritance refers to transferring the properties of the parent class to the child class. 

We can implement the basic idea of inheritance by creating more than one class, which we formally refer to 

as derived classes by linking them with what we call the base class. This concept reduces the redundancy of 

the program and makes it easy to transfer/copy the properties of one class to another 

 

Data hiding: Data hiding refers to protecting data from unauthorized access. It is basically responsible for 

securing the data. It is important to note that data encapsulation is different from data hiding as encapsulation 

mainly focuses on shifting the focus on important data than explaining its complex nature. 

 

Polymorphism: The word poly means „many‟ and morphism means „forms‟. Clearly, polymorphism refers to 

displaying that data in more than one form. 

 

2. Platform or Machine Independent/ Portable 

 

In simple terms, portability refers to using the same piece of code in varied environments. 

Let us understand this C++ feature with the help of an example. Suppose you write a piece of code to find 

the name, age, and salary of an employee in Microsoft Windows and for some apparent reason you want to 

switch your operating system to LINUX. This code will work in a similar fashion as it did in Windows. 

 

3. Simple 

 

When we start off with a new language, we expect to understand in depth. The simple context of C++ gives 

an appeal to programmers, who are eager to learn a new programming language. 

If you are already familiar with C, then you don‟t need to worry about facing any trouble while working in 

C++. The syntax of C++ is almost similar to that of C. Afterall C++ is referred to as “C with classes”. 

 

 

 

 

 

https://data-flair.training/blogs/features-of-c/
https://en.wikipedia.org/wiki/C%2B%2B
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4. High-level programming language 

 

It is important to note that C++ is a high-level programming language, unlike C which is a mid-level 

programming language. It makes it easier for the user to work in C++ as a high-level language as we can 

closely associate it with the human-comprehensible language, that is, English. 

 

5. Popular 

 

After learning C, it is the base language for many other popular programming languages which supports the 

feature of object-oriented programming. Bjarne Stroustrup found Simula 67, the first object-oriented 

language ever, lacking simulations and decided to develop C++. 

 

6. Case sensitive 

 

Just like C, it is pretty clear that the C++ programming language treats the uppercase and lowercase 

characters in a different manner. For instance, the meaning of the keyword „cout‟ changes if we write it 

as „Cout‟ or “COUT”. Other programming languages like HTML and MySQL are not case sensitive. 

 

7. Compiler-Based 

 

Unlike Java and Python that are interpreter-based, C++ is a compiler based language and hence it a relatively 

much faster than Python and Java. 

Get a complete guide to master in Python Programming Language  

 

8. DMA (Dynamic Memory Allocation) 

 

Since C++ supports the use of pointers, it allows us to allocate memory dynamically. We may even use 

constructors and destructors while working with classes and objects in C++. 

 

9. Existence of Libraries 

 

The C++ programming language offers a library full of in-built functions that make things easy for the 

programmer. These functions can be accessed by including suitable header files. 

 

10. Speed 

 

As discussed earlier, C++ is compiler-based hence it is much faster than other programming languages like 

Python and Java that are interpreter-based. 

 

Advantages of C++ 

 

1. Portability 

 

C++ offers the feature of portability or platform independence which allows the user to run the same 

program on different operating systems or interfaces at ease. 

Suppose you write a program in LINUX OS and for some apparent reason you switch to Windows OS, you 

would be able to run the same program in windows as well without any error. This feature proves to be of 

great convenience to the programmer. 

 

 

 

 

https://data-flair.training/blogs/Python-tutorials-home/
https://data-flair.training/blogs/features-of-c-plus-plus/
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2. Object-oriented 

 

One of the biggest advantages of C++ is the feature of object-oriented programming which includes concepts 

like classes, inheritance, polymorphism, data abstraction, and encapsulation that allow code reusability and 

makes a program even more reliable. 

Not only this, it helps us deal with real-world problems by treating data as an object. C lacked this feature 

and hence it was created, proving to be of great significance. 

This feature gave birth to numerous job prospects and technologies. It is fascinating to note that C++ was 

created by combining features not only from C but Simula 67, the first object-oriented programming 

language. 

Let‟s master the concept of Data Encapsulation in C++  

 

3. Multi-paradigm 

 

C++ is a multi-paradigm programming language. The term “Paradigm” refers to the style of programming. It 

includes logic, structure, and procedure of the program. Generic, imperative, and object-oriented are three 

paradigms of C++. 

Let us now try to understand what generic programming means. Generic programming refers to the use of 

a single idea to serve several purposes.Imperative programming, on the other hand, refers to the use of 

statements that change a program’s state. 

 

4. Low-level Manipulation 

 

Since C++ is closely associated with C, which is a procedural language closely related to the machine 

language, C++ allows low-level manipulation of data at a certain level. Embedded systems and compiler are 

created with the help of C++. 

Get a free series of C tutorials to master it in just a few days 

 

5. Memory Management 

 

C++ gives the programmer the provision of total control over memory management. This can be considered 

both as an asset and a liability as this increases the responsibility of the user to manage memory rather than it 

being managed by the Garbage collector. This concept is implemented with the help of DMA (Dynamic 

memory allocation) using pointers. 

 

6. Large Community Support 

 

C++ has a large community that supports it by providing online courses and lectures, both paid and unpaid. 

Statistically speaking, C++ is the 6th most used and followed tag on StackOverflow and GitHub. 

 

7. Compatibility with C 

 

C++ is pretty much compatible with C. Virtually, every error-free C program is a valid C++ program. 

Depending on the compiler used, every program of C++ can run on a file with .cpp extension. 

 

8. Scalability 

 

Scalability refers to the ability of a program to scale. It means that the C++program is capable of running on 

a small scale as well as a large scale of data. We can also build applications that are resource intensive. 

 

 

 

https://data-flair.training/blogs/data-encapsulation-in-cpp/
https://data-flair.training/blogs/c-tutorials-home/
http://isocpp.org/
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Disadvantages of C++ 

 

1. Use of Pointers 

Pointers in C/C++ are a relatively difficult concept to grasp and it consumes a lot of memory. Misuse of 

pointers like wild pointers may cause the system to crash or behave anomalously. 

 

2. Security Issue 

Although object-oriented programming offers a lot of security to the data being handled as compared to other 

programming languages that are not object-oriented, like C, certain security issues still exist due to the 

availability of friend functions, global variables and, pointers. 

 

3. Absence of Garbage Collector 

As discussed earlier, C++ gives the user complete control of managing the computer memory using DMA. 

C++ lacks the feature of a garbage collector to automatically filter out unnecessary data. 

 

4. Absence of Built-in Thread 

C++ does not support any built-in threads. Threads is a relatively new concept in C++ which wasn‟t initially 

there. Now, C++ is capable of supporting lambda functions. 

 

C++ Tokens 
 

A token is the smallest element of a C++ program that is meaningful to the compiler. The C++ parser 

recognizes these kinds of tokens: identifiers, keywords, literals, operators, punctuators, and other separators.  

A stream of these tokens makes up a translation unit. 

 

Tokens are usually separated by white space. White space can be one or more: 

Blanks 

Horizontal or vertical tabs 

New lines 

Form feeds 

Comments 

 

The parser recognizes keywords, identifiers, literals, operators, and punctuators. For information on specific 

token types, see Keywords, Identifiers, Numeric, Boolean and Pointer Literals, String and Character 

Literals, User-Defined Literals, C++ Built-in Operators, Precedence and Associativity, and Punctuators. 

White space is ignored, except as required to separate tokens. 

 

Preprocessing tokens are used in the preprocessing phases to generate the token stream passed to the 

compiler. The preprocessing token categories are header names, identifiers, preprocessing numbers, 

character literals, string literals, preprocessing operators and punctuators, and single non-white-space 

characters that do not match one of the other categories. Character and string literals can be user-defined 

literals. Preprocessing tokens can be separated by white space or comments. 

The parser separates tokens from the input stream by creating the longest token possible using the input 

characters in a left-to-right scan. 
 

C++ Tokens 

C++ Tokens are the smallest individual units of a program. 

 

Following are the C++ tokens : (most of c++ tokens are basically similar to the C tokens) 

 

Keywords, Identifiers, Constants, Variables, Operators 

 

 

https://data-flair.training/blogs/pointer-in-c-and-cpp/
https://docs.microsoft.com/en-us/cpp/cpp/keywords-cpp?view=vs-2019
https://docs.microsoft.com/en-us/cpp/cpp/identifiers-cpp?view=vs-2019
https://docs.microsoft.com/en-us/cpp/cpp/numeric-boolean-and-pointer-literals-cpp?view=vs-2019
https://docs.microsoft.com/en-us/cpp/cpp/string-and-character-literals-cpp?view=vs-2019
https://docs.microsoft.com/en-us/cpp/cpp/string-and-character-literals-cpp?view=vs-2019
https://docs.microsoft.com/en-us/cpp/cpp/user-defined-literals-cpp?view=vs-2019
https://docs.microsoft.com/en-us/cpp/cpp/cpp-built-in-operators-precedence-and-associativity?view=vs-2019
https://docs.microsoft.com/en-us/cpp/cpp/punctuators-cpp?view=vs-2019
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Keywords 

The reserved words of C++ may be conveniently placed into several groups. In the first group we put those 

that were also present in the C programming language and have been carried over into C++. There are 32 of 

these, and here they are: 

 

    auto   const     double  float  int       short   struct   unsigned 

    break  continue  else    for    long      signed  switch   void 

    case   default   enum    goto   register  sizeof  typedef  volatile 

    char   do        extern  if     return    static  union    while 

There are another 30 reserved words that were not in C, are therefore new to C++, 

and here they are: 

 

    asm         dynamic_cast  namespace  reinterpret_cast  try 

    bool        explicit      new        static_cast       typeid 

    catch       false         operator   template          typename 

    class       friend        private    this              using 

    const_cast  inline        public     throw             virtual 

    delete      mutable       protected  true              wchar_t 

The following 11 C++ reserved words are not essential when the standard ASCII character set is being used, 

but they have been added to provide more readable alternatives for some of the C++ operators, and also to 

facilitate programming with character sets that lack characters needed by C++. 

 

    and      bitand   compl   not_eq   or_eq   xor_eq 

    and_eq   bitor    not     or       xor 

 

Identifiers 

Identifiers refers to the name of variables, functions, arrays, classes, etc. created by the user. Identifiers are 

the fundamental requirement of any language. 

 

Identifier naming conventions 

 

Only alphabetic characters, digits and underscores are permitted. 

First letter must be an alphabet or underscore (_). 

Identifiers are case sensitive. 

Reserved keywords can not be used as an identifier's name. 

Constants 

Constants refers to fixed values that do not change during the execution of a program. 

 

    Declaration of a constant  : 

    const [data_type] [constant_name]=[value]; 

Consider the example 

 

#include <iostream.h> 

int main() 

{ 

 const int  max_length=100; //  integer constant 

 const char choice='Y';  //  character constant 

 const char title[]="www.includehelp.com"; //  string 

constant 

 const float temp=12.34;  //  float constant 

 

 cout<<"max_length :"<<max_length<<endl; 
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 cout<<"choice :"<<choice<<endl; 

 cout<<"title :"<<title<<endl; 

 cout<<"temp :"<<temp<<endl; 

 return 0; 

} 

Output 

 

    max_length :100 

    choice :Y 

    title :www.includehelp.com 

    temp :12.34 

 

Variable 

A variable is a meaningful name of data storage location in computer memory. When using a variable you 

refer to memory address of computer. 

 

We know that in C, all variables must be declared before they are used, this is true with C++. 

 

The main difference in C and C++ with regards to the place of their declaration in the program... 

 

C requires all the variables to be defined in the beginning of scope. 

 

C++ allows the declaration of a variable anywhere in the scope, this means that a variable can be declared 

right at the place of its first use. 

 

    Syntax to declare a variable : 

    [data_type] [variable_name]; 

Consider the example 

 

#include <iostream.h> 

 

int main() 

{ 

 int a,b; 

 cout<<" Enter first number :"; 

 cin>>a; 

 cout<<" Enter second number:"; 

 cin>>b; 

 

 int sum; // declaration  

 /*this type of declaration will not allow in C*/ 

 sum=a+b; 

 cout<<" Sum is : "<<sum <<"\n"; 

 return 0; 

} 

Output 

 

    Enter first number :55 

    Enter second number:15 

    Sum is : 70 

 

 



 
 

OBJECT ORIENTED PROGRAMMING USING C++  
 
 

 

12 

 

 

Basic Structure of C++ Program 

 

 
 

 

Simple C++ Program 

#include<iostream.h> 

int main () 

{ 

     Cout<<”Welcome to C++”; 

     return 0; 

} 

 

While writing program in any language, you need to use various variables to store various information. 

Variables are nothing but reserved memory locations to store values. This means that when you create a 

variable you reserve some space in memory. 

 

You may like to store information of various data types like character, wide character, integer, floating point, 

double floating point, boolean etc. Based on the data type of a variable, the operating system allocates 

memory and decides what can be stored in the reserved memory. 

 

Primitive Built-in Types 

C++ offers the programmer a rich assortment of built-in as well as user defined data types. Following table 

lists down seven basic C++ data types − 

Type Keyword 

Boolean bool 

Character char 

Integer int 

Floating point float 

Double floating point double 

Valueless void 

Wide character wchar_t 
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Several of the basic types can be modified using one or more of these type modifiers − 

signed 

unsigned 

short 

long 

 

The following table shows the variable type, how much memory it takes to store the value in memory, and 

what is maximum and minimum value which can be stored in such type of variables. 

 

Type Typical Bit Width Typical Range 

char 1byte -127 to 127 or 0 to 255 

unsigned char 1byte 0 to 255 

signed char 1byte -127 to 127 

int 4bytes -2147483648 to 2147483647 

unsigned int 4bytes 0 to 4294967295 

signed int 4bytes -2147483648 to 2147483647 

short int 2bytes -32768 to 32767 

unsigned short int Range 0 to 65,535 

signed short int Range -32768 to 32767 

long int 4bytes -2,147,483,648 to 2,147,483,647 

signed long int 4bytes same as long int 

unsigned long int 4bytes 0 to 4,294,967,295 

float 4bytes +/- 3.4e +/- 38 (~7 digits) 

double 8bytes +/- 1.7e +/- 308 (~15 digits) 

long double 8bytes +/- 1.7e +/- 308 (~15 digits) 

wchar_t 2 or 4 bytes 1 wide character 

 

The size of variables might be different from those shown in the above table, depending on the compiler and 

the computer you are using. 

 

Following is the example, which will produce correct size of various data types on your computer. 

#include <iostream> 

using namespace std; 

 

int main() { 

   cout << "Size of char : " << sizeof(char) << endl; 

   cout << "Size of int : " << sizeof(int) << endl; 
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   cout << "Size of short int : " << sizeof(short int) << endl; 

   cout << "Size of long int : " << sizeof(long int) << endl; 

   cout << "Size of float : " << sizeof(float) << endl; 

   cout << "Size of double : " << sizeof(double) << endl; 

   cout << "Size of wchar_t : " << sizeof(wchar_t) << endl; 

    

   return 0; 

} 

 

This example uses endl, which inserts a new-line character after every line and << operator is being used to 

pass multiple values out to the screen. We are also using sizeof() operator to get size of various data types. 

When the above code is compiled and executed, it produces the following result which can vary from 

machine to machine − 

Size of char : 1 

Size of int : 4 

Size of short int : 2 

Size of long int : 4 

Size of float : 4 

Size of double : 8 

Size of wchar_t : 4 

 

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; 

 

Enumerated Types 

An enumerated type declares an optional type name and a set of zero or more identifiers that can be used as 

values of the type. Each enumerator is a constant whose type is the enumeration. 

Creating an enumeration requires the use of the keyword enum. The general form of an enumeration type is 

− 

enum enum-name { list of names } var-list;  

Here, the enum-name is the enumeration's type name. The list of names is comma separated. 

For example, the following code defines an enumeration of colors called colors and the variable c of type 

color. Finally, c is assigned the value "blue". 

enum color { red, green, blue } c; 

c = blue; 

By default, the value of the first name is 0, the second name has the value 1, and the third has the value 2, 

and so on. But you can give a name, a specific value by adding an initializer. For example, in the following 

enumeration, green will have the value 5. 

enum color { red, green = 5, blue }; 

Here, blue will have a value of 6 because each name will be one greater than the one that precedes it. 

 

A variable provides us with named storage that our programs can manipulate. Each variable in C++ has a 

specific type, which determines the size and layout of the variable's memory; the range of values that can be 

stored within that memory; and the set of operations that can be applied to the variable. 
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The name of a variable can be composed of letters, digits, and the underscore character. It must begin with 

either a letter or an underscore. Upper and lowercase letters are distinct because C++ is case-sensitive − 

 

There are following basic types of variable in C++  

 

Sr.No Type & Description 

1 Bool 

Stores either value true or false. 

2 Char 

Typically a single octet (one byte). This is an integer type. 

3 Int 

The most natural size of integer for the machine. 

4 Float 

A single-precision floating point value. 

5 Double 

A double-precision floating point value. 

6 Void 

Represents the absence of type. 

7 wchar_t 

A wide character type. 

 

C++ also allows to define various other types of variables, which we will cover in subsequent chapters 

like Enumeration, Pointer, Array, Reference, Data structures, and Classes. 

 

Following section will cover how to define, declare and use various types of variables. 

Variable Definition in C++ 

 

A variable definition tells the compiler where and how much storage to create for the variable. A variable 

definition specifies a data type, and contains a list of one or more variables of that type as follows − 

type variable_list; 

 

Here, type must be a valid C++ data type including char, w_char, int, float, double, bool or any user-defined 

object, etc., and variable_list may consist of one or more identifier names separated by commas. Some valid 

declarations are shown here − 

int    i, j, k; 

char   c, ch; 

float  f, salary; 

double d; 

 

The line int i, j, k; both declares and defines the variables i, j and k; which instructs the compiler to create 

variables named i, j and k of type int. 

 

Variables can be initialized (assigned an initial value) in their declaration. The initializer consists of an equal 

sign followed by a constant expression as follows − 

type variable_name = value; 
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Some examples are − 

extern int d = 3, f = 5;    // declaration of d and f.  

int d = 3, f = 5;           // definition and initializing d and f.  

byte z = 22;                // definition and initializes z.  

char x = 'x';               // the variable x has the value 'x'. 

 

For definition without an initializer: variables with static storage duration are implicitly initialized with 

NULL (all bytes have the value 0); the initial value of all other variables is undefined. 

Variable Declaration in C++ 

 

A variable declaration provides assurance to the compiler that there is one variable existing with the given 

type and name so that compiler proceed for further compilation without needing complete detail about the 

variable. A variable declaration has its meaning at the time of compilation only, compiler needs actual 

variable definition at the time of linking of the program. 

 

A variable declaration is useful when you are using multiple files and you define your variable in one of the 

files which will be available at the time of linking of the program. You will use extern keyword to declare a 

variable at any place. Though you can declare a variable multiple times in your C++ program, but it can be 

defined only once in a file, a function or a block of code. 

 

 

 

Example 

Try the following example where a variable has been declared at the top, but it has been defined inside the 

main function − 

#include <iostream> 

using namespace std; 

 

// Variable declaration: 

extern int a, b; 

extern int c; 

extern float f; 

   

int main () { 

   // Variable definition: 

   int a, b; 

   int c; 

   float f; 

  

   // actual initialization 

   a = 10; 

   b = 20; 

   c = a + b; 

  

   cout << c << endl ; 

 

   f = 70.0/3.0; 

   cout << f << endl ; 

  

   return 0; 

} 

When the above code is compiled and executed, it produces the following result − 
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30 

23.3333 

Same concept applies on function declaration where you provide a function name at the time of its 

declaration and its actual definition can be given anywhere else. For example − 

// function declaration 

int func(); 

int main() { 

   // function call 

   int i = func(); 

} 

 

// function definition 

int func() { 

   return 0; 

} 

Lvalues and Rvalues 

There are two kinds of expressions in C++ − 

lvalue − Expressions that refer to a memory location is called "lvalue" expression. An lvalue may appear as 

either the left-hand or right-hand side of an assignment. 

rvalue − The term rvalue refers to a data value that is stored at some address in memory. An rvalue is an 

expression that cannot have a value assigned to it which means an rvalue may appear on the right- but not 

left-hand side of an assignment. 

Variables are lvalues and so may appear on the left-hand side of an assignment. Numeric literals are rvalues 

and so may not be assigned and can not appear on the left-hand side. Following is a valid statement − 

int g = 20; 

But the following is not a valid statement and would generate compile-time error − 

10 = 20; 

 

 

std::manipulators 

Stream manipulators 

Manipulators are functions specifically designed to be used in conjunction with the insertion (<<) and 

extraction (>>) operators on stream objects, for example: 

  cout << boolalpha;  

 

 

They are still regular functions and can also be called as any other function using a stream object as 

argument, for example: 

  boolalpha (cout);  

 

 

Manipulators are used to change formatting parameters on streams and to insert or extract certain special 

characters. 

 

 

Basic format flags 

These manipulators are usable on both input and output streams, although many only have an effect when 

applied to either output or input streams. 
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Independent flags (switch on): 

 

boolalpha 

Alphanumerical bool values (function ) 

showbase 

Show numerical base prefixes (function ) 

showpoint 

Show decimal point (function ) 

showpos 

Show positive signs (function ) 

skipws 

Skip whitespaces (function ) 

unitbuf 

Flush buffer after insertions (function ) 

uppercase 

Generate upper-case letters (function ) 

 

Independent flags (switch off): 

 

noboolalpha 

No alphanumerical bool values (function ) 

noshowbase 

Do not show numerical base prefixes (function ) 

noshowpoint 

Do not show decimal point (function ) 

noshowpos 

Do not show positive signs (function ) 

noskipws 

Do not skip whitespaces (function ) 

nounitbuf 

Do not force flushes after insertions (function ) 

nouppercase 

Do not generate upper case letters (function ) 

 

Numerical base format flags ("basefield" flags): 

 

dec 

Use decimal base (function ) 

hex 

Use hexadecimal base (function ) 

oct 

Use octal base (function ) 

 

Floating-point format flags ("floatfield" flags): 

 

fixed 

Use fixed floating-point notation (function ) 

scientific 

Use scientific floating-point notation (function ) 

 

Adustment format flags ("adjustfield" flags): 

http://www.cplusplus.com/reference/ios/boolalpha/
http://www.cplusplus.com/reference/ios/showbase/
http://www.cplusplus.com/reference/ios/showpoint/
http://www.cplusplus.com/reference/ios/showpos/
http://www.cplusplus.com/reference/ios/skipws/
http://www.cplusplus.com/reference/ios/unitbuf/
http://www.cplusplus.com/reference/ios/uppercase/
http://www.cplusplus.com/reference/ios/noboolalpha/
http://www.cplusplus.com/reference/ios/noshowbase/
http://www.cplusplus.com/reference/ios/noshowpoint/
http://www.cplusplus.com/reference/ios/noshowpos/
http://www.cplusplus.com/reference/ios/noskipws/
http://www.cplusplus.com/reference/ios/nounitbuf/
http://www.cplusplus.com/reference/ios/nouppercase/
http://www.cplusplus.com/reference/ios/dec/
http://www.cplusplus.com/reference/ios/hex/
http://www.cplusplus.com/reference/ios/oct/
http://www.cplusplus.com/reference/ios/fixed/
http://www.cplusplus.com/reference/ios/scientific/
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internal 

Adjust field by inserting characters at an internal position (function ) 

left 

Adjust output to the left (function ) 

right 

Adjust output to the right (function ) 

 

Input manipulators 

ws 

Extract whitespaces (function ) 

 

Output manipulators 

endl 

Insert newline and flush (function ) 

ends 

Insert null character (function ) 

flush 

Flush stream buffer (function ) 

 

Parameterized manipulators 

These functions take parameters when used as manipulators. They require the explicit inclusion of the header 

file <iomanip>. 

 

setiosflags 

Set format flags (function ) 

resetiosflags 

Reset format flags (function ) 

setbase 

Set basefield flag (function ) 

setfill 

Set fill character (function ) 

setprecision 

Set decimal precision (function ) 

setw 

Set field width (function ) 

 

Header Files in C++ 

Header files contain definitions of Functions and Variables, which is imported or used into any C++ 

program by using the pre-processor #include statement. Header file have an extension ".h" which contains 

C++ function declaration and macro definition. 

 

http://www.cplusplus.com/reference/ios/internal/
http://www.cplusplus.com/reference/ios/left/
http://www.cplusplus.com/reference/ios/right/
http://www.cplusplus.com/reference/istream/ws/
http://www.cplusplus.com/reference/ostream/endl/
http://www.cplusplus.com/reference/ostream/ends/
http://www.cplusplus.com/reference/ostream/flush-free/
http://www.cplusplus.com/reference/iomanip/setiosflags/
http://www.cplusplus.com/reference/iomanip/resetiosflags/
http://www.cplusplus.com/reference/iomanip/setbase/
http://www.cplusplus.com/reference/iomanip/setfill/
http://www.cplusplus.com/reference/iomanip/setprecision/
http://www.cplusplus.com/reference/iomanip/setw/
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Each header file contains information (or declarations) for a particular group of functions.  

 

Like stdio.h header file contains declarations of standard input and output functions available in C++ which 

is used for get the input and print the output. Similarly, the header file math.h contains declarations of 

mathematical functions available in C++. 

 

Types of Header Files in C++ 

 

System header files: It is comes with compiler. 

 

User header files: It is written by programmer. 

 

When we want to use any function in our C++ program then first we need to import their definition from 

C++ library, for importing their declaration and definition we need to include header file in program by using 

#include. Header file include at the top of any C++ program. 

 

For example if we use clrscr() in C++ program, then we need to include, conio.h header file, because in 

conio.h header file definition of clrscr() (for clear screen) is written in conio.h header file. 

 

Syntax 

#include<conio.h> 

See another simple example why use header files 

 

Syntax 

#include<iostream> 

 

int main() 

{ 

    using namespace std; 

    cout << "Hello, world!" << endl; 

    return 0; 

} 

 

In above program print message on scree hello world! by using cout but we don't define cout here actually 

already cout has been declared in a header file called iostream. 

Both user and system header files are include using the pre-processing directive #include. It has following 

two forms: 

 

Syntax 

#include<file> 

This form is used for system header files. It searches for a file named file in a standard list of system 

directives. 

 

Syntax 

#include"file" 

This form used for header files of our own program. It searches for a file named file in the directive 

containing the current file. 

Note: The use of angle brackets <> informs the compiler to search the compilers include directory for the 

specified file. The use of the double quotes "" around the filename inform the compiler to search in the 

current directory for the specified file. 

***** 
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