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Class Notes 

Object oriented programming 

UNIT I 

Object Oriented programming is a programming that is associated with the concept like Inheritance, 

Polymorphism, Abstraction, Encapsulation etc. and mainly emphasis on Class, Objects . 

Object: Objects are basic run-time entities and they are instances of a class these are defined user defined 

data types. 

Class: Class is a blueprint of data and functions or methods. Class does not take any space. 

Data abstraction: It provides only essential information to the outside world and hiding their background 

details, i.e., to represent the needed information in program without presenting the details. 

For example, a database system hides certain details of how data is stored and created and maintained. 

Similar way, C++ classes provides different methods to the outside world without giving internal detail 

about those methods and data. 

Encapsulation: Encapsulation is placing the data and the functions that work on that data in the same 

place. While working with procedural languages, it is not always clear which functions work on which 

variables but object-oriented programming provides you framework to place the data and the relevant 

functions together in the same object. 

Inheritance: Inheritance is the process by which objects of one class acquire the properties of objects of 

another class. It supports the concept of hierarchical classification. Inheritance provides re usability. 

Inheritance is the process of forming a new class from an existing class that is from the existing class called 

as base class, new class is formed called as derived class. 

This is a very important concept of object-oriented programming since this feature helps to reduce the 

code size. 

Polymorphism: Polymorphism means ability to take more than one form. An operation may exhibit 

different behaviors in different instances. The behavior depends upon the types of data used in the 

operation. 

Dynamic Binding: In dynamic binding, the code to be executed in response to function call is decided at 

runtime. C++ has virtual functions to support this. 

Message Passing: Objects communicate with one another by sending and receiving information to each 

other. A message for an object is a request for execution of a procedure and therefore will invoke a 

function in the receiving object that generates the desired results. Message passing involves specifying the 

name of the object, the name of the function and the information to be sent. 

 

Difference between Procedure Oriented Programming (POP) & Object Oriented Programming (OOP) 

 

Points Procedure Oriented 

Programming 

Object Oriented Programming 

Divided Into In POP, program is divided 

into small parts 

called functions. 

In OOP, program is divided into parts called objects. 

Importance In POP, Importance is not 

given to data but to 

functions as well 

as sequence of actions to 

be done. 

In OOP, Importance is given to the data rather than 

procedures or functions because it works as a real 

world. 

Approach POP follows Top Down 

approach. 

OOP follows Bottom Up approach. 
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Access 

Specifiers 

POP does not have any 

access specifier. 

OOP has access specifiers named Public, Private, 

Protected, etc. 

Data 

Moving 

In POP, Data can move 

freely from function to 

function in the system. 

In OOP, objects can move and communicate with each 

other through member functions. 

Expansion To add new data and 

function in POP is not so 

easy. 

OOP provides an easy way to add new data and 

function. 

Data Access In POP, Most function uses 

Global data for sharing that 

can be accessed freely from 

function to function in the 

system. 

In OOP, data cannot move easily from function to 

function, it can be kept public or private so we can 

control the access of data. 

Data Hiding POP does not have any 

proper way for hiding data 

so it is less secure. 

OOP provides Data Hiding so provides more security. 

Overloading In POP, Overloading is not 

possible. 

In OOP, overloading is possible in the form of Function 

Overloading and Operator Overloading. 

Examples Example of POP are : C, VB, 

FORTRAN, Pascal. 

Example of OOP are : C++, JAVA, VB.NET, C#.NET. 

 

Local Environment Setup 

If you are still willing to set up your environment for C++, you need following two softwares available on 

your computer. 

Text Editor: 

This will be used to type your program. Examples of few editors include Windows Notepad, OS Edit 

command, Brief, Epsilon, EMACS, and vim or vi. 

Name and version of text editor can vary on different operating systems. For example, Notepad will be 

used on Windows and vim or vi can be used on windows as well as Linux, or UNIX. 

The files you create with your editor are called source files and for C++ they typically are named with the 

extension .cpp, .cp, or .c. 

Before starting your programming, make sure you have one text editor in place and you have enough 

experience to type your C++ program. 

C++ Compiler: 

This is actual C++ compiler, which will be used to compile your source code into final executable program. 

Most C++ compilers don't care what extension you give your source code, but if you don't specify 

otherwise, many will use .cpp by default 

Most frequently used and free available compiler is GNU C/C++ compiler; otherwise you can have 

compilers either from HP or Solaris if you have respective Operating Systems. 

Installing GNU C/C++ Compiler: 
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Difference between C & C++  

 

Sl.

No 

Basis Of 

Distinction 
C C++ 

1 
Nature Of 

Language 

C is a structural or 

procedural type of 

programming 

language. 

C++ is an object-oriented programming 

language and supports Polymorphism, 

Abstract Data Types, Encapsulation, among 

others. Even though C++ derives basic 

syntax from C, it cannot be classified as a 

structural or a procedural language. 

2 
Point Of 

Emphasis 

C lays emphasis on the 

steps or procedures 

that are followed to 

solve a problem. 

C++ emphasizes the objects and not the 

steps or procedures. It has higher 

abstraction level. 

3 

Compatibility 

With 

Overloading 

C does not support 

function overloading. 

C++ supports function overloading, 

implying that one can have name of 

functions with varying parameters. 

4 Data Types 

C does not provide 

String or Boolean data 

types. It supports 

primitive & built-in 

data types. 

C++ provides Boolean or String data types. 

It supports both user-defined and built-in 

data types. 

5 

Compatibility 

With Exception 

Handling 

C does not support 

Exception Handling 

directly. It can be done 

through some other 

functions. 

C++ supports Exception: Handling can be 

done through try & catch block. 

6 
Compatibility 

With Functions 

C does not support 

functions with default 

arrangements 

C++ supports functions with default 

arrangements. 

7 

Compatibility 

With Generic 

Programming 

C is not compatible 
C++ is compatible with generic 

programming 
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8 
Pointers And 

References 

C supports only 

Pointers 
C++ supports both pointers and references. 

9 Inline Function 
C does not have inline 

function. 
C++ has inline function. 

10 Data Security 

In C programming 

language, the data is 

unsecured. 

Data is hidden in C++ and is not accessible 

to external functions. Hence, is more 

secure 

11 Approach 
C follows the top-

down approach. 
C++ follows the bottom-up approach. 

12 

Functions For 

Standard Input 

And Output 

scanf and printf cin and cout 

13 

Time Of 

Defining 

Variables 

In C, variable has to be 

defined at the 

beginning, in the 

function. 

Variable can be defined anywhere in the 

function. 

14 Namespace Absent Present 

15 
Division Of 

Programs 

The programs in C 

language are divided 

into modules and 

functions. 

The programs are divided into classes and 

functions in the C++ programming 

language. 

16 File Extension .C .CPP 

17 

Function And 

Operator 

Overloading 

Absent Present 

18 Mapping 

Mapping between 

function and data is 

complicated in C. 

Mapping between function and data can 

be done easily using O je ts . 
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19 
Calling Of 

Functions 

main() function can be 

called through other 

functions. 

main() function cannot be called through 

other functions. 

20 Inheritance Possible Not possible 

21 Influences 

C++, C#, Objective-C, 

PHP, Perl, BitC, 

Concurrent C, Java, 

JavaScript 

C#, PHP, Java, D, Aikido, Ada 95 

 

C++ Basic Input/Output 

C++ I/O occurs in streams, which are sequences of bytes. If bytes flow from a device like a keyboard, a disk 

drive, or a network connection etc. to main memory, this is called input operation and if bytes flow from 

main memory to a device like a display screen, a printer, a disk drive, or a network connection, etc., this is 

called output operation. 

 

The Standard Output Stream (cout) 

The predefined object cout is an instance of ostream class. The cout object is said to be "connected to" the 

standard output device, which usually is the display screen. The cout is used in conjunction with the 

stream insertion operator, which is written as << which are two less than signs as shown in the following 

example. 

#include <iostream> 

using namespace std; 

int main() { 

charstr[] = "Hello C++"; 

cout<< "Result of str is : " <<str<<endl; 

} 

Whe  the a o e ode is o piled a d e e uted, it produ es the follo i g result − 

Value of stris : Hello C++ 

The C++ compiler also determines the data type of variable to be output and selects the appropriate 

stream insertion operator to display the value. The << operator is overloaded to output data items of built-

in types integer, float, double, strings and pointer values. 

The insertion operator << may be used more than once in a single statement as shown above and endl is 

used to add a new-line at the end of the line. 

 

The Standard Input Stream (cin) 

The predefined object cin is an instance of istream class. The cin object is said to be attached to the 

standard input device, which usually is the keyboard. The cin is used in conjunction with the stream 

extraction operator, which is written as >> which are two greater than signs as shown in the following 

example. 

 

#include <iostream> 

using namespace std; 

int main() { 
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char name[50]; 

cout<< "Please enter your name: "; 

cin>> name; 

cout<< "Your name is: " << name <<endl; 

} 

When the above code is compiled and executed, it will prompt you to enter a name. You enter a value and 

the  hit e ter to see the follo i g result − 

Please enter your name: cplusplus 

Your name is: cplusplus 

The C++ compiler also determines the data type of the entered value and selects the appropriate stream 

extraction operator to extract the value and store it in the given variables. 

The stream extraction operator >> may be used more than once in a single statement. 

  

Data Type 

Primitive Built-in Types 

C++ offer 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 

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 -128 to 127 or 0 to 255 

unsigned char 1byte 0 to 255 
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signed char 1byte -128 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 
2bytes 0 to 65,535 

signed short int 2bytes -32768 to 32767 

long int 8bytes -2,147,483,648 to 2,147,483,647 

signed long int 8bytes 
-9,223,372,036,854,775,808 to 

9,223,372,036,854,775,807 

unsigned long 

int 
8bytes 0 to 18,446,744,073,709,551,615 

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

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

 

The sizes 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> 

usingnamespacestd; 

int main(){ 

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

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

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

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

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

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

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

return0; 

} 

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 
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Size of int : 4 

Size of short int : 2 

Size of long int : 8 

Size of float : 4 

Size of double : 8 

Size of wchar_t : 4 

 

There are following basic types of variable in C++ . 

 

Type Description 

bool Stores either value true or false. 

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

int The most natural size of integer for the machine. 

float A single-precision floating point value. 

double A double-precision floating point value. 

void Represents the absence of type. 

wchar_t A wide character type. 

 

Variable Declaration in C++ 

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 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 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: 

externint a, b; 

externint c; 

extern float f; 

 

int main () { 

   // Variable definition: 

int a, b; 

int c; 

float f; 

 

   // actual initialization 

   a = 20; 

   b = 30; 

   c = a + b; 
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cout<< c <<endl ; 

   f = 70.0/3.0; 

cout<< f <<endl ; 

return 0; 

} 

Whe  the a o e ode is o piled a d e e uted, it produ es the follo i g result − 

50 

23.3333 

 

Local Variables 

Variables that are declared inside a function or block are local variables. They can be used only by 

statements that are inside that function or block of code. Local variables are not known to functions 

outside their own. Following is the example using local variables: 

 

#include <iostream> 

using namespace std; 

int main () { 

   // Local variable declaration: 

int a, b; 

int c; 

   // actual initialization 

   a = 50; 

   b =320; 

   c = a + b; 

cout<< c; 

return 0; 

} 

Output 

80 

 

Global Variables 

Global variables are defined outside of all the functions, usually on top of the program. The global variables 

will hold their value throughout the life-time of your program. 

 

A global variable can be accessed by any function. That is, a global variable is available for use throughout 

your entire program after its declaration. Following is the example using global and local variables: 

 

#include <iostream> 

using namespace std; 

// Global variable declaration: 

int global; 

int main () { 

   // Local variable declaration: 

int a, b; 

   // actual initialization 

   a = 10; 

   b = 20; 

global= a + b; 

cout<<global; 
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return 0; 

} 

Output 

80 

A program can have same name for local and global variables but value of local variable inside a function 

will take preference. For example: 

 

#include <iostream> 

using namespace std; 

// Global variable declaration: 

intglobal = 20; 

int main () { 

   // Local variable declaration: 

intglobal = 10; 

cout<<global; 

return 0; 

} 

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

10 

 

CONTROL STATEMENT 

The Control Statements are used for controlling the Execution of the program there are the three control 

statements those are break, goto, continue. 

A control statement is a statement that determines whether other statements will be executed. 

 An if statement decides whether to execute another statement, or decides which of two 

statements to execute. 

 A loop decides how many times to execute another statement. There are three kinds of loops: 

 while loops test whether a condition is true before executing the controlled statement. 

 do-while loops test whether a condition is true after executing the controlled statement. 

 for loops are (typically) used to execute the controlled statement a given number of times. 

 A switch statement decides which of several statements to execute 

There are two kinds of if statements--those with an else clause, and those without an else clause. 

Without an else clause 

An if statement tests a condition. If the condition is true, the following statement (typically, a block) is 

executed. If the condition is not true, the if statement does nothing. The syntax is: 

if (condition) { 

statements 

} 

For example, 

if (x < 0) { 

    x = 0; 

}  

The above if statement resets x to zero if it has become negative. 

The braces indicate a block of statements. If there is only one statement, the braces may be omitted; 

however, it is good style to always include the braces (reasons are given below). 

Downloaded from  be.rgpvnotes.in

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

https://www.cis.upenn.edu/~matuszek/General/JavaSyntax/if-statement.html
https://www.cis.upenn.edu/~matuszek/General/JavaSyntax/loops.html
https://www.cis.upenn.edu/~matuszek/General/JavaSyntax/while-loops.html
https://www.cis.upenn.edu/~matuszek/General/JavaSyntax/do-while-loops.html
https://www.cis.upenn.edu/~matuszek/General/JavaSyntax/for-loops.html
https://www.cis.upenn.edu/~matuszek/General/JavaSyntax/switch-statements.html
https://www.cis.upenn.edu/~matuszek/General/JavaSyntax/condition.html
https://www.cis.upenn.edu/~matuszek/General/JavaSyntax/block.html
https://www.cis.upenn.edu/~matuszek/General/JavaSyntax/condition.html
https://www.cis.upenn.edu/~matuszek/General/JavaSyntax/statements.html
https://www.cis.upenn.edu/~matuszek/General/JavaSyntax/parentheses.html
https://www.cis.upenn.edu/~matuszek/General/JavaSyntax/block.html
https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


 

With an else clause 

An if-else statement tests a condition, and chooses one of two statements to execute. If the condition is 

true, the statement following the condition is executed. If the condition is not true, the statement 

following the else is executed. Both statements are typically blocks. The syntax is: 

if (condition) { 

    some statements 

} 

else { 

    some other statements 

} 

 

For example, 

1. If you leave out the braces around the "true part", the semicolon makes it look like the else is a separate 

statement. It is not. There is no such thing as an "else statement." 

if (x == 0) 

System.out.println("x is zero"); 

else { 

System.out.println("x is not zero"); 

}  

 

2. If you leave out the braces, it is easy to make the following error: 

if (x < 0) 

System.out.println("x reset to zero"); 

    x = 0; 

System.out.println("x is now " + x); // always prints 0 

 

 

The indentation suggests that two statements are under control of the if statement, but in fact only the 

first one is. 

For both of the above reasons, it is good style to always include the braces (for both the if part and 

the else part), even when they enclose only a single statement. 

 

3. If you have an else part, it is usually better to use a "positive" condition than a negated one: 

 

 

 

 

 

Poor style Better style  

if (!danger) { 

System.out.println("Relax."); 

} 

else { 

System.out.println("Run away!"); 

if (danger) { 

System.out.println("Run away!"); 

} 

else { 

System.out.println("Relax."); 
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}  }  

if (x != 100) { 

System.out.println("You could do better."); 

} 

else { 

System.out.println("Perfect score!"); 

} 

if (x == 100) { 

System.out.println("Perfect score!"); 

} 

else { 

System.out.println("You could do better."); 

} 

 

   

 

4. This is so that when you read your program, you don't have to think "Let's see--it's not the case that danger 

is false, so that means there is danger, so I should run away." Or, "If I didn't not get 100, I got a perfect 

score." 

There may be a situation, when you need to execute a block of code several number of times. In general 

statements are executed sequentially: The first statement in a function is executed first, followed by the 

second, and so on. 

Programming languages provide various control structures that allow for more complicated execution 

paths. 

A loop statement allows us to execute a statement or group of statements multiple times and following is 

the general from of a loop statement in most of the programming languages: 

 
C++ programming language provides the following types of loop to handle looping requirements. Click the 

following links to check their detail. 

 

Loop Type Description 

while loop Repeats a statement or group of statements while a given condition is true. 

It tests the condition before executing the loop body. 
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for loop Execute a sequence of statements multiple times and abbreviates the code 

that manages the loop variable. 

do...while loop Like a while statement, except that it tests the condition at the end of the 

loop body 

nested loops You can use one or more loop inside any another while, for or do..while 

loop. 

 

Loops 

Loop control statements change execution from its normal sequence. When execution leaves a scope, all 

automatic objects that were created in that scope are destroyed. 

C++ supports the following control statements. Click the following links to check their detail.  

 

Functions:- 

A function is a group of statements that together perform a task. Every C++ program has at least one 

function, which is main (), and all the most trivial programs can define additional functions. 

 

You can divide up your code into separate functions. How you divide up your code among different 

functions is up to you, but logically the division usually is so each function performs a specific task. 

A function declaration tells the compiler about a function's name, return type, and parameters. A function 

definition provides the actual body of the function. 

The C++ standard library provides numerous built-in functions that your program can call. For example, 

function strcat() to concatenate two strings, function memcpy() to copy one memory location to another 

location and many more functions. 

A function is knows as with various names like a method or a sub-routine or a procedure etc. 

 

Defining a Function 

The general form of a C++ function definition is as follows: 

return_typefunction_name( parameter list ) { 

body of the function 

} 

A C++ function definition consists of a function header and a function body. Here are all the parts of a 

function: 

Return Type: A function may return a value. The return_type is the datatype of the value the function 

returns. Some functions perform the desired operations without returning a value. In this case, the 

return_type is the keyword void. 

 

Function Name: This is the actual name of the function. The function name and the parameter list together 

constitute the function signature. 

Parameters: A parameter is like a placeholder. When a function is invoked, you pass a value to the 

parameter. This value is referred to as actual parameter or argument. The parameter list refers to the type, 

order, and number of the parameters of a function. Parameters are optional; that is, a function may 

contain no parameters. 

 

Function Body: The function body contains a collection of statements that define what the function does. 

 

Example 
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Following is the source code for a function called max(). This function takes two parameters num1 and 

num2 and returns the maximum between the two: 

// function returning the max between two numbers 

int max(int num1, int num2)  { 

   // local variable declaration 

int result; 

 

if (num1 > num2) 

result = num1; 

else 

result = num2; 

 

return result;  

} 

 

Function Declarations 

A function declaration tells the compiler about a function name and how to call the function. The actual 

body of the function can be defined separately. 

A function declaration has the following parts: 

 

return_typefunction_name( parameter list ); 

For the above defined function max(), following is the function declaration: 

int max(int num1, int num2); 

 

Parameter names are not important in function declaration only their type is required, so following is also 

valid declaration: 

 

int max(int, int); 

Function declaration is required when you define a function in one source file and you call that function in 

another file. In such case, you should declare the function at the top of the file calling the function. 

 

Calling a Function 

While creating a C++ function, you give a definition of what the function has to do. To use a function, you 

will have to call or invoke that function. 

 

When a program calls a function, program control is transferred to the called function. A called function 

performs defined task and when its return statement is executed or when its function-ending closing brace 

is reached, it returns program control back to the main program. 

To call a function, you simply need to pass the required parameters along with function name, and if 

function returns a value, then you can store returned value. For example: 

 

#include <iostream> 

using namespace std; 

// function declaration 

int max(int num1, int num2); 

int main () { 

   // local variable declaration: 

int a = 100; 

int b = 200; 
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int ret; 

   // calling a function to get max value. 

ret = max(a, b); 

cout<< "Max value is : " << ret <<endl; 

return 0; 

} 

// function returning the max between two numbers 

int max(int num1, int num2)  { 

   // local variable declaration 

int result; 

if (num1 > num2) 

result = num1; 

else 

result = num2; 

return result;  

} 

I kept max() function along with main() function and compiled the source code. While running final 

executable, it would produce the following result: 

Max value is : 200 

 

Function Arguments 

If a function is to use arguments, it must declare variables that accept the values of the arguments. These 

variables are called the formal parameters of the function. 

The formal parameters behave like other local variables inside the function and are created upon entry 

into the function and destroyed upon exit. 

While calling a function, there are two ways that arguments can be passed to a function: 

Call Type Description 

 

Call by value 

This method copies the actual value of an argument into the formal parameter of the function. In this case, 

changes made to the parameter inside the function have no effect on the argument. 

 

Call by pointer 

This method copies the address of an argument into the formal parameter. Inside the function, the address 

is used to access the actual argument used in the call. This means that changes made to the parameter 

affect the argument. 

 

Call by reference 

This method copies the reference of an argument into the formal parameter. Inside the function, the 

reference is used to access the actual argument used in the call. This means that changes made to the 

parameter affect the argument. 

By default, C++ uses call by value to pass arguments. In general, this means that code within a function 

cannot alter the arguments used to call the function and above mentioned example while calling max() 

function used the same method. 

 

Default Values for Parameters 

When you define a function, you can specify a default value for each of the last parameters. This value will 

be used if the corresponding argument is left blank when calling to the function. 
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This is done by using the assignment operator and assigning values for the arguments in the function 

definition. If a value for that parameter is not passed when the function is called, the default given value is 

used, but if a value is specified, this default value is ignored and the passed value is used instead. Consider 

the following example: 

 

#include <iostream> 

using namespace std; 

intadd(int a, int b=20) 

 { 

int result; 

result = a + b; 

return (result); 

} 

 

int main () { 

   // local variable declaration: 

int a = 100; 

int b = 200; 

int result; 

 

   // calling a function to add the values. 

result = add(a, b); 

cout<< "Total value is :" << result <<endl; 

 

   // calling a function again as follows. 

result = add(a); 

cout<< "Total value is :" << result <<endl;  

return 0; 

} 

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

Total value is :300 

Total value is :120 

 

Arrays:-  

C++ provides a data structure, the array, which stores a fixed-size sequential collection of elements of the 

same type. An array is used to store a collection of data, but it is often more useful to think of an array as a 

collection of variables of the same type. 

 

Instead of declaring individual variables, such as number0, number1, ..., and number99, you declare one 

array variable such as numbers and use numbers[0], numbers[1], and ..., numbers[99] to represent 

individual variables. A specific element in an array is accessed by an index. 

 

All arrays consist of contiguous memory locations. The lowest address corresponds to the first element and 

the highest address to the last element. 

 

Declaring Arrays 

To declare an array in C++, the programmer specifies the type of the elements and the number of elements 

required by an array as follows: 
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typearrayName [ arraySize ]; 

This is called a single-dimension array. The arraySize must be an integer constant greater than zero and 

type can be any valid C++ data type. For example, to declare a 10-element array called balance of type 

double, use this statement: 

 

double balance[10]; 

 

Initializing Arrays 

You can initialize C++ array elements either one by one or using a single statement as follows: 

double balance[5] = {1000.0, 2.0, 3.4, 17.0, 50.0}; 

The number of values between braces { } cannot be larger than the number of elements that we declare 

for the array between square brackets [ ]. Following is an example to assign a single element of the array: 

 

If you omit the size of the array, an array just big enough to hold the initialization is created. Therefore, if 

you write: 

 

double balance[] = {1000.0, 2.0, 3.4, 17.0, 50.0}; 

You will create exactly the same array as you did in the previous example. 

 

balance[4] = 50.0; 

The above statement assigns element number 5th in the array a value of 50.0. Array with 4th index will be 

5th, i.e., last element because all arrays have 0 as the index of their first element which is also called base 

index. Following is the pictorial representation of the same array we discussed above: 

 

Array Presentation 

Accessing Array Elements 

An element is accessed by indexing the array name. This is done by placing the index of the element within 

square brackets after the name of the array. For example: 

double salary = balance[9]; 

 

The above statement will take 10th element from the array and assign the value to salary variable. 

Following is an example, which will use all the above-mentioned three concepts viz. declaration, 

assignment and accessing arrays: 

 

#include <iostream> 

using namespace std; 

#include <iomanip> 

usingstd::setw; 

int main () { 

int n[ 10 ]; // n is an array of 10 integers 

 

   // initialize elements of array n to 0           

for ( int i = 0; i < 10; i++ ) { 

n[ i ] = i + 100; // set element at location i to i + 100 

   } 

 

cout<< "Element" <<setw( 13 ) << "Value" <<endl; 

   // output each array element's value                       

for ( int j = 0; j < 10; j++ ) { 
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cout<<setw( 7 )<< j <<setw( 13 ) << n[ j ] <<endl; 

   } 

Return 0; 

} 

 

This program makes use of setw() function to format the output. When the above code is compiled and 

executed, it produces the following result: 

 

Element        Value 

      0          100 

      1          101 

      2          102 

      3          103 

      4          104 

      5          105 

      6          106 

      7          107 

      8          108 

      9          109 

 

C++ Arrays  

Arrays are important to C++ and should need lots of more detail. There are following few important 

concepts, which should be clear to a C++ programmer: 

Multi-dimensional arrays 

C++ supports multidimensional arrays. The simplest form of the multidimensional array is the two-

dimensional array. 

 

Pointer to an array 

You can generate a pointer to the first element of an array by simply specifying the array name, without 

any index. 

Passing arrays to functions 

You can pass to the function a pointer to an array by specifying the array's name without an index. 

 

Return array from functions 

C++ allows a function to return an array. 

 

Function Overloading  

The same name of function but parameters are different is called function overloading . 

 

An overloaded declaration is a declaration that had been declared with the same name as a previously 

declared declaration in the same scope, except that both declarations have different arguments and 

obviously different definition (implementation). 

 

When you call an overloaded function or operator, the compiler determines the most appropriate 

definition to use by comparing the argument types you used to call the function or operator with the 

parameter types specified in the definitions. The process of selecting the most appropriate overloaded 

function or operator is called overload resolution. 

You can have multiple definitions for the same function name in the same scope. The definition of the 

function must differ from each other by the types and/or the number of arguments in the argument list. 
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You cannot overload function declarations that differ only by return type. 

 

Following is the example where same function show() is being used to print different data types: 

 

#include <iostream> 

using namespace std; 

classData  

{ 

public: 

voidshow(int i) { 

cout<< "Printing int: " << i <<endl; 

      } 

 

voidshow(double  f) { 

cout<< "Printing float: " << f <<endl; 

      } 

 

voidshow(char* c) { 

cout<< "Printing character: " << c <<endl; 

      } 

}; 

int main(void) { 

Datapd; 

 

   // Call print to print integer 

pd.show(5); 

  

   // Call print to print float 

pd.show(500.263); 

  

   // Call print to print character 

pd.show("Hello C++"); 

 

return 0; 

} 

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

 

Printing int: 5 

Printing float: 500.263 

Printing character: Hello C++ 

 

Operators overloading in C++ 

You can redefine or overload most of the built-in operators available in C++. Thus a programmer can use 

operators with user-defined types as well. 

 

Overloaded operators are functions with special names the keyword operator followed by the symbol for 

the operator being defined. Like any other function, an overloaded operator has a return type and a 

parameter list. 
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Box operator+(const Box&); 

declares the addition operator that can be used to add two Box objects and returns final Box object. Most 

overloaded operators may be defined as ordinary non-member functions or as class member functions. In 

case we define above function as non-member function of a class then we would have to pass two 

arguments for each operand as follows: 

 

Box operator+(const Box&, const Box&); 

Following is the example to show the concept of operator over loading using a member function. Here an 

object is passed as an argument whose properties will be accessed using this object, the object which will 

call this operator can be accessed using this operator as explained below: 

 

#include <iostream> 

using namespace std; 

 

classContainer{ 

public: 

 

doublegetVolume(void) { 

return length * breadth * height; 

      } 

   

voidsetLength( double len ) { 

length = len; 

      } 

 

voidsetBreadth( double bre ) { 

breadth = bre; 

      } 

 

voidsetHeight( double hei ) { 

height = hei; 

      } 

   

      // Overload + operator to add two Box objects. 

Container operator+(constContainer& b) { 

Container box; 

box.length = this->length + b.length; 

box.breadth = this->breadth + b.breadth; 

box.height = this->height + b.height; 

return box; 

      } 

   

private: 

double length;      // Length of a box 

double breadth;     // Breadth of a box 

double height;      // Height of a box 

}; 

 

// Main function for the program 
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int main( ) { 

ContainerContainer1;                // Declare Container1 

ContainerContainer2;                // Declare Container2  

ContainerContainer3;                // Declare Container3 

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

 

   // Container 1 specification 

Container1.setLength(6.0);  

Container1.setBreadth(7.0);  

Container1.setHeight(5.0); 

 

   // Container 2 specification 

Container2.setLength(12.0);  

Container2.setBreadth(13.0);  

Container2.setHeight(10.0); 

 

   // volume of Container1 

volume = Container1.getVolume(); 

cout<< "Volume of Container1 : " << volume <<endl; 

 

   // volume of Container2 

volume = Container2.getVolume(); 

cout<< "Volume of Container2 : " << volume <<endl; 

 

   // Add two object as follows: 

Container3 = Container1 + Container2; 

 

   // volume of Container3 

volume = Container3.getVolume(); 

cout<< "Volume of Container3 : " << volume <<endl; 

 

return 0; 

} 

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

 

Volume of Container1 : 210 

Volume of Container2 : 1560 

Volume of Container3 : 5400 

 

 

Overloadable/Non-overloadableOperators 

Following is the list of operators which can be overloaded: 

 

+ - * / % ^ 

& | ~ ! , = 

< > <= >= ++ -- 

<< >> == != && || 

+= -= /= %= ^= &= 

|= *= <<= >>= [] () 
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-> ->* new new [] delete delete [] 

Following is the list of operators, which cannot be overloaded: 

 

:: .* . ?: 

Operator Overloading Examples 

Here are various operator overloading examples to help you in understanding the concept. 

 

S.N. Operators and Example 

1 Unary operators overloading 

 

2 Binary operators overloading 

 

3 Relational operators overloading 

 

4 Input/output operators overloading 

 

5 ++ and -- operators overloading 

 

6 Assignment operators overloading 

 

7 Function call () operator overloading 

 

8 Subscripting [] operator overloading 

 

9 Class member access operator -> overloading 
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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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