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Unit-1 
Introduction to programming language C++ 
C++ is a statically typed, compiled, general-purpose, 
case-sensitive, free-form programming language 
that supports procedural, object-oriented, and 
generic programming. 
 
C++ is regarded as a middle-level language, as it 
comprises a combination of both high-level and 
low-level language features. 
 
C++ was developed by Bjarne Stroustrup starting in 
1979 at Bell Labs in Murray Hill, New Jersey, as an 
enhancement to the C language and originally 
named C with Classes but later it was renamed C++ 
in 1983. 
 
C++ is a superset of C, and that virtually any legal C 
program is a legal C++ program. 
 
Note − A programming language is said to use static 
typing when type checking is performed during 
compile-time as opposed to run-time. 
 

Prerequisites 
Basics of computer program and computer 
programming language. 
 

Structure of a C++ program 
#include <iostream.h> 
#include<conio.h> 
void main()  
{   
   clrscr();   
   cout << "Welcome to C++ Programming.";    
   getch();   
}   
 
#include<iostream.h> includes the standard input 
output library functions. It provides cin and cout 
methods for reading from input and writing to 
output respectively. 
 
#include includes the console input output library 
functions. The getch() function is defined in conio.h 
file. 
 
void main() The main() function is the entry point 
of every program in C++ language. The void 
keyword specifies that it returns no value. 
 
cout << "Welcome to C++ Programming." is used to 
print the data "Welcome to C++ Programming." on 
the console. 
 

getch() The getch() function asks for a single 
character. Until you press any key, it blocks the 
screen. 
 

Data types in C++ 
All variables use data-type during declaration to 
restrict the type of data to be stored. Therefore, we 
can say that data types are used to tell the variables 
the type of data it can store. Whenever a variable is 
defined in C++, the compiler allocates some 
memory for that variable based on the data-type 
with which it is declared. Every data type requires 
different amount of memory. 
 
Data types in C++ is mainly divided into two types: 
 

1. Primitive Data Types: These data types 
are built-in or predefined data types and 
can be used directly by the user to declare 
variables. example: int, char, float, bool etc. 
Primitive data types available in C++ are: 

 Integer 
 Character 
 Boolean 
 Floating Point 
 Double Floating Point 
 Valueless or Void 
 Wide Character 

2. Abstract or user defined data type: These 
data types are defined by user itself. Like, 
defining a class in C++ or a structure. 

 
Primitive Data types 

 Integer: Keyword used for integer data 
types is int. Integers typically requires 4 
bytes of memory space and ranges from -
2147483648 to 2147483647. 

 Character: Character data type is used for 
storing characters. Keyword used for 
character data type is char. Characters 
typically requires 1 byte of memory space 
and ranges from -128 to 127 or 0 to 255. 

 Boolean: Boolean data type is used for 
storing boolean or logical values. A boolean 
variable can store either true or false. 
Keyword used for boolean data type is bool. 

 Floating Point: Floating Point data type is 
used for storing single precision floating 
point values or decimal values. Keyword 
used for floating point data type is float. 
Float variables typically requires 4 byte of 
memory space. 

 Double Floating Point: Double Floating 
Point data type is used for storing double 
precision floating point values or decimal 
values. Keyword used for double floating 



 

 

2 
point data type is double. Double variables 
typically requires 8 byte of memory space. 

 void: Void means without any value. void 
datatype represents a valueless entity. Void 
data type is used for those function which 
does not returns a value. 

 Wide Character: Wide character data type 
is also a character data type but this data 
type has size greater than the normal 8-bit 
datatype. Represented by wchar_t. It is 
generally 2 or 4 bytes long. 

 

Concept of  Variables 
Variables are used in C++ where you will need to 
store any type of values within a program and 
whose value can be changed during the program 
execution. These variables can be declared in 
various ways each having different memory 
requirements and storing capability. Variables are 
the name of memory locations that are allocated by 
compilers and the allocation is done based on the 
data type used for declaring the variable. 
 
Variable Definition in C++ 
A variable definition means that the programmer 
writes some instructions to tell the compiler to 
create the storage in a memory location. The syntax 
for defining variables is: 
 
Syntax: 
data_type variable_name; 
data_type variable_name, variable_name; 
 
Here data_type means the valid C++ data 
type which includes int, float, double, char, wchar_t, 
bool and variable list is the lists of variable names 
to be declared which is separated by commas. 
 
Example: 
/* variable definition */ 
int    width, height, age; 
char   letter; 
float  area; 
double d; 
 
Variable Initialization in C++ 
Variables are declared in the above example but 
none of them has been assigned any value. 
Variables can be initialized and the initial value can 
be assigned along with their declaration. 
 
Syntax: 
data_type variable_name = value; 
 
Example: 
/* variable definition and initialization */int    
width, height=5, age=32; 

char   letter='A'; 
float area; 
double d; 
 
/* actual initialization */width = 10; 
area = 26.5; 
There are some rules must be in your knowledge to 
work with C++ variables. 
Rules of Declaring variables in C++ 

 A variable name can consist of Capital 
letters A-Z, lowercase letters a-z, digits 0-9, 
and the underscore character. 

 The first character must be a letter or 
underscore. 

 Blank spaces cannot be used in variable 
names. 

 Special characters like #, $ are not allowed. 
 C++ keywords cannot be used as variable 

names. 
 Variable names are case-sensitive. 
 A variable name can be consisting of 31 

characters only if we declare a variable 
more than 1 character’s compiler will 
ignore after 31 characters. 

 Variable type can be bool, char, int, float, 
double, void or wchar_t. 

 

Operators in C++ 
Operators are the foundation of any programming 
language. Thus the functionality of C/C++ 
programming language is incomplete without the 
use of operators. We can define operators as 
symbols that helps us to perform specific 
mathematical and logical computations on 
operands. In other words we can say that an 
operator operates the operands. 

C++ is rich in built-in operators and provide the 

following types of operators − 

 Arithmetic Operators 

 Relational Operators 

 Logical Operators 

 Bitwise Operators 

 Assignment Operators 

 Misc Operators 

Arithmetic Operators 

There are following arithmetic operators 

supported by C++ language − 
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Assume variable A holds 10 and variable B holds 

20, then – 

Show Examples 

 

Operator Description 

+ Adds two operands 

- Subtracts second operand from the 
first 

* Multiplies both operands 

/ Divides numerator by de-numerator 

% Modulus Operator and remainder of 
after an integer division 

++ Increment operator, increases 
integer value by one 

-- Decrement operator, decreases 
integer value by one 

Relational Operators 

There are following relational operators 

supported by C++ language. Assume variable A 

holds 10 and variable B holds 20, then – 

Show Examples 

Operator Description 

== Checks if the values of two 
operands are equal or not, if yes 
then condition becomes true. 

!= Checks if the values of two 
operands are equal or not, if values 
are not equal then condition 

becomes true. 

> Checks if the value of left operand is 
greater than the value of right 
operand, if yes then condition 
becomes true. 

< Checks if the value of left operand is 
less than the value of right operand, 
if yes then condition becomes true. 

>= Checks if the value of left operand is 
greater than or equal to the value of 
right operand, if yes then condition 
becomes true. 

<= Checks if the value of left operand is 
less than or equal to the value of 
right operand, if yes then condition 
becomes true. 

Logical Operators 

There are following logical operators supported by 

C++ language.Assume variable A holds 1 and 

variable B holds 0, then − 

Show Examples 

Operator Description 

&& Called Logical AND operator. If both 
the operands are non-zero, then 
condition becomes true. 

|| Called Logical OR Operator. If any of 
the two operands is non-zero, then 
condition becomes true. 

! Called Logical NOT Operator. Use to 
reverses the logical state of its 
operand. If a condition is true, then 
Logical NOT operator will make 
false. 

https://www.tutorialspoint.com/cplusplus/cpp_arithmatic_operators.htm
https://www.tutorialspoint.com/cplusplus/cpp_increment_decrement_operators.htm
https://www.tutorialspoint.com/cplusplus/cpp_increment_decrement_operators.htm
https://www.tutorialspoint.com/cplusplus/cpp_relational_operators.htm
https://www.tutorialspoint.com/cplusplus/cpp_logical_operators.htm


 

 

4 

Bitwise Operators 

Bitwise operator works on bits and perform bit-by-

bit operation.  

Assignment Operators 
There are following assignment operators 
supported by C++ language – 
 
 
 
Show Examples 

Operator Description 

= Simple assignment operator, 
Assigns values from right side 
operands to left side operand. 

+= Add AND assignment operator, It 
adds right operand to the left 
operand and assign the result to 
left operand. 

-= Subtract AND assignment 
operator, It subtracts right 
operand from the left operand 
and assign the result to left 
operand. 

*= Multiply AND assignment 
operator, It multiplies right 
operand with the left operand 
and assign the result to left 
operand. 

/= Divide AND assignment 
operator, It divides left operand 
with the right operand and 
assign the result to left operand. 

%= Modulus AND assignment 
operator, It takes modulus using 
two operands and assign the 
result to left operand. 

<<= Left shift AND assignment 
operator. 

>>= Right shift AND assignment 
operator. 

&= Bitwise AND assignment 
operator. 

^= Bitwise exclusive OR and 
assignment operator. 

|= Bitwise inclusive OR and 
assignment operator. 

 
 
Misc Operators 
The following table lists some other operators that 
C++ supports. 

Sr.No Operator & Description 

1 sizeof 
sizeof operator returns the size of a 
variable. For example, sizeof(a), where ‘a’ 
is integer, and will return 4. 

2 Condition ? X : Y 
Conditional operator (?). If Condition is 
true then it returns value of X otherwise 
returns value of Y. 

3 , 
Comma operator causes a sequence of 
operations to be performed. The value of 
the entire comma expression is the value 
of the last expression of the comma-
separated list. 

4 . (dot) and -> (arrow) 
Member operators are used to reference 
individual members of classes, structures, 
and unions. 

5 Cast 
Casting operators convert one data type 
to another. For example, int(2.2000) 
would return 2. 

6 & 
Pointer operator & returns the address 
of a variable. For example &a; will give 
actual address of the variable. 

7 * 
Pointer operator * is pointer to a 
variable. For example *var; will pointer to 
a variable var. 

 

Operators Precedence in C++ 
Operator precedence determines the grouping of 
terms in an expression. This affects how an 
expression is evaluated. Certain operators have 
higher precedence than others; for example, the 
multiplication operator has higher precedence than 
the addition operator − 
Show Examples 
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Category  Operator  Associativity  

Postfix  () [] -> . 
++ - -   

Left to right  

Unary  + - ! ~ ++ - 
- (type)* 
& sizeof  

Right to left  

Multiplicative 
  

* / %  Left to right  

Additive   + -  Left to right  

Shift   <<>>  Left to right  

Relational   <<= >>=  Left to right  

Equality   == !=  Left to right  

Bitwise AND  &  Left to right  

Bitwise XOR  ^  Left to right  

Bitwise OR  |  Left to right  

Logical AND  &&  Left to right  

Logical OR  ||  Left to right  

Conditional  ?:  Right to left  

Assignment  = += -= *= 
/= %=>>= 
<<= &= 
^= |=  

Right to left  

Comma  ,  Left to right  

 

Conditional Statement 
C++ conditional statements allow you to make a 
decision, based upon the result of a 
condition. These statements are called as Decision 
Making Statements or Conditional Statements. 
 
if statements: 
If statements in C++ is used to control the program 
flow based on some condition, it's used to execute 
some statement code block if the expression is 
evaluated to true, otherwise, it will get skipped. 
This is the simplest way to modify the control flow 
of the program. 
 
The if statement in C++ can be used in various 
forms depending on the situation and complexity. 
 

There are four different types of if statement in 
C++. These are: 

 Simple if Statement 

 if-else Statement 

 Nested if-else Statement 

 else-if Ladder 

The basic format of if statement is: 

Syntax: 
if(test_expression) 

{ 

    statement 1; 

    statement 2; 

... 

} 

'Statement n' can be a statement or a set of 
statements and if the test expression is evaluated 
to true, the statement block will get executed or it will 
get skipped. 

Example 

#include<iostream> 
usingnamespace std; 
 
int main() 
{ 
int a =15, b =20; 
 
if(b > a){ 
 cout <<"b is greater"<< endl; 
} 
 system("PAUSE"); 
} 
 

if…else statement 
If else statements in C++ is also used to control the 
program flow based on some condition, only the 
difference is: it's used to execute some statement 
code block if the expression is evaluated to true, 
otherwise executes else statement code block. 

The basic format of if else statement is: 

Syntax: 

if(test_expression) 

{ 

//execute your code 

} 
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else 

{ 

//execute your code 

} 

example  

#include<iostream> 

usingnamespace std; 

 

int main() 

{ 

int a =15, b =20; 

 

if(b > a){   

    cout <<"b is greater"<< endl; 

}else{   

    cout <<"a is greater"<< endl; 

}   

  system("PAUSE"); 

} 

 
else…if statements 
else if statements in C++ is like another if condition, 
it's used in a program when if statement having 
multiple decisions. 

The basic format of else if statement is: 

 Syntax: 
if(test_expression) 

{ 

//execute your code 

} 

elseif(test_expression n) 

{ 

//execute your code 

} 

else 

{ 

//execute your code 

} 

Example 

#include<iostream> 
usingnamespace std; 
 
int main() 
{ 
int a=15,b=20; 
 
if(b>a) 
{ 
        cout <<"b is greater"<<endl; 
}elseif(a>b){ 
        cout <<"a is greater"<<endl; 
} 
else 
{ 
        cout <<"\n Both are equal"<<endl; 
} 
    system("PAUSE"); 
} 

switch case statement 

The C++ switch statement is used when you have 
multiple possibilities for the if statement. 

The basic format of the switch statement is: 

 Syntax: 
switch(variable) 

{ 

case1: 

//execute your code 

break; 

case n: 

//execute your code 

break; 

default: 

//execute your code 

break; 

} 

After the end of each block it is necessary to insert 
a break statement because if the programmers do 
not use the break statement, all consecutive blocks of 
codes will get executed from each and every case 
onwards after matching the case block. 

Example 

#include<iostream> 
usingnamespace std; 
 
main() 
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{ 
int a; 
    cout <<"Please enter a no between 1 and 5: "<< 
endl; cin >> a; 
 
switch(a) 
{ 
case1: 
    cout <<"You chose One"<< endl; 
break; 
 
case2: 
    cout <<"You chose Two"<< endl; 
break; 
 
case3: 
    cout <<"You chose Three"<< endl; 
break; 
 
case4: 
    cout <<"You chose Four"<< endl; 
break; 
 
case5: 
    cout <<"You chose Five"<< endl; 
break; 
 
default: 
    cout <<"Invalid Choice. Enter a no between 1 and 
5"<< endl; 
break; 
} 
system("PAUSE"); 
} 
 

Loops in C++ 
Sometimes it is necessary for the program to 
execute the statement several times, and C++ loops 
execute a block of commands a specified number of 
times until a condition is met. In this chapter, you 
will learn about all the looping statements of C++ 
along with their use. 
 
C++ supports following types of loops: 

 while loops 

 do while loops 

 for loops 

while loop 
C++ while loops statement allows to repeatedly run 
the same block of code until a condition is met. 
 
while loop is a most basic loop in C++. while loop has 
one control condition, and executes as long the 
condition is true.  The condition of the loop is tested 

before the body of the loop is executed, hence it is 
called an entry-controlled loop. 

The basic format of while loop statement is: 

Syntax: 
While(condition) 

{ 

   statement(s); 

Incrementation; 

} 

Example 
#include<iostream> 
usingnamespace std; 
int main () 
{ 
/* local variable Initialization */int n =1,times=5; 
 
/* while loops execution */while( n <= times ) 
{ 
      cout <<"C++ while loops: "<< n <<endl; 
      n++; 
} 
return0; 
} 

 
do while…..loop 
C++ do while loops are very similar to the while 
loops, but it always executes the code block at least 
once and furthermore as long as the condition 
remains true. This is an exit-controlled loop. 
Syntax: 

do 

{ 

   statement(s); 

}while( condition ); 

Example 
#include<iostream> 
usingnamespace std; 
 
int main () 
{ 
/* local variable Initialization */int n =1,times=0; 
 
/* do-while loops execution */do 
{ 
      cout <<"C++ do while loops: "<< n <<endl; 
      n++; 
}while( n <= times ); 
return0; 
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} 

 
for loop 

C++ for loops is very similar to a while loops in that 

it continues to process a block of code until a 

statement becomes false, and everything is defined 

in a single line. for loop is an entry-controlled loop. 

The basic format of for loop statement is: 
for( init; condition; increment ) 

{ 

   statement(s); 

} 

Example: 
#include<iostream> 

usingnamespace std; 

int main () 

{ 

int n =1,times=5; 

 

for( n =1; n <= times; n = n +1) 

{ 

      cout <<"C++ for loops: "<< n <<endl; 

} 

return0; 

} 

 

Unit-2 

Arrays and Functions 

Array 

An array is a one of the data structure in C++, that 
can store a fixed-size sequential collection of 
elements of the same data type. 

Define an Array in C++ 

type arrayName [ arraySize ]; 

An array type can be any valid C++ data types, and 
array size must be an integer constant greater than 
zero. 

Example: 

double salary[15000]; 

Initialize an Array in C++ 

Arrays can be initialized at declaration time: 

int age[5]={22,25,30,32,35}; 

Initializing each element separately in the loop: 

int newArray[5]; 

int n = 0; 

Accessing Array Elements in C++ 

// Initializing elements of array seperately 

for(n=0;n<sizeof(newArray);n++) 

{ 

  newArray[n] = n;  

} 

int newArray[10]; 

int n = 0; 

// Initializing elements of array seperately 

for(n=0;n<sizeof(newArray);n++) 

{ 

  newArray[n] = n; 

} 

int a = newArray[5]; // Assigning 5th element of 
array value to integer 'a'. 

Character Array 

The C-style character string originated within the C 
language and continues to be supported within C++. 
This string is actually a one-dimensional array of 
characters which is terminated by a null character 
'\0'. Thus a null-terminated string contains the 
characters that comprise the string followed by 
a null. 

The following declaration and initialization create a 
string consisting of the word "Hello". To hold the null 
character at the end of the array, the size of the 
character array containing the string is one more 
than the number of characters in the word "Hello." 

char greeting[6] = {'H', 'e', 'l', 'l', 'o', '\0'}; 

If you follow the rule of array initialization, then you 
can write the above statement as follows − 

char greeting[] = "Hello"; 

Following is the memory presentation of above 
defined string in C/C++ − 
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Actually, you do not place the null character at the 
end of a string constant. The C++ compiler 
automatically places the '\0' at the end of the string 
when it initializes the array. Let us try to print above-
mentioned string − 

#include <iostream> 

using namespace std; 

int main () { 

   char greeting[6] = {'H', 'e', 'l', 'l', 'o', '\0'}; 

   cout << "Greeting message: "; 

   cout << greeting << endl; 

   return 0; 

} 

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

Greeting message: Hello 

C++ supports a wide range of functions that 
manipulate null-terminated strings − 

Sr.No Function & Purpose 

1 strcpy(s1, s2); 

Copies string s2 into string 
s1. 

2 strcat(s1, s2); 

Concatenates string s2 
onto the end of string s1. 

3 strlen(s1); 

Returns the length of string 
s1. 

4 strcmp(s1, s2); 

Returns 0 if s1 and s2 are 
the same; less than 0 if 
s1<s2; greater than 0 if 

s1>s2. 

5 strchr(s1, ch); 

Returns a pointer to the 
first occurrence of 
character ch in string s1. 

6 strstr(s1, s2); 

Returns a pointer to the 
first occurrence of string s2 
in string s1. 

Following example makes use of few of the above-
mentioned functions − 

#include <iostream> 

#include <cstring> 

using namespace std; 

int main () { 

 

   char str1[10] = "Hello"; 

   char str2[10] = "World"; 

   char str3[10]; 

   int  len ; 

 

   // copy str1 into str3 

   strcpy( str3, str1); 

   cout << "strcpy( str3, str1) : " << str3 << endl; 

// concatenates str1 and str2 

   strcat( str1, str2); 

   cout << "strcat( str1, str2): " << str1 << endl; 

 

   // total lenghth of str1 after concatenation 

   len = strlen(str1); 

   cout << "strlen(str1) : " << len << endl; 

 

   return 0; 

} 

When the above code is compiled and executed, it 
produces result something as follows − 

strcpy( str3, str1) : Hello 

strcat( str1, str2): HelloWorld 
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strlen(str1) : 10 

 

Structures 

Structure is a collection of variables of different data 
types under a single name. It is similar to a class in 
that, both holds a collection of data of different data 
types. 

For example: You want to store some information 
about a person: his/her name, citizenship number 
and salary. You can easily create different 
variables name, citNo, salary to store this 
information separately. 

Declaration of Structure 

The struct keyword defines a structure type followed 
by an identifier (name of the structure). 

Then inside the curly braces, you can declare one or 
more members (declare variables inside curly 
braces) of that structure. For example: 

struct Person 

{ 

    char name[50]; 

    int age; 

    float salary; 

}; 

Example 

C++ Program to assign data to members of a 
structure variable and display it. 

#include <iostream> 

using namespace std; 

 

struct Person 

{ 

    char name[50]; 

    int age; 

    float salary; 

}; 

 

int main() 

{ 

    Person p1; 

 

    cout << "Enter Full name: "; 

    cin.get(p1.name, 50); 

    cout << "Enter age: "; 

    cin >> p1.age; 

    cout << "Enter salary: "; 

    cin >> p1.salary; 

 

    cout << "\nDisplaying Information." << endl; 

    cout << "Name: " << p1.name << endl; 

    cout <<"Age: " << p1.age << endl; 

    cout << "Salary: " << p1.salary; 

 

    return 0; 

} 

Output 

Enter Full name: Magdalena Dankova 

Enter age: 27 

Enter salary: 1024.4 

 

Displaying Information. 

Name: Magdalena Dankova 

Age: 27 

Salary: 1024.4 

 

Array of Structure 

Since an array can contain similar elements, the 
combination having structures within an array is an 
array of structures. To declare an array of structures, 
you must first define a structure and then declare an 
array variable of that type.  

Example 

This program creates an array of structures evar, 
reads information into it and displays the 
information of an employee depending upon the 
given detail: 

/* C++ Structure Array - C++ Array of Structure */ 

#include<iostream.h> 

#include<conio.h> 

#include<stdlib.h> 
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#include<stdio.h> 

 

struct addr 

{ 

 int houseno; 

 char street[30]; 

 char city[20]; 

 char state[20]; 

}; 

struct emp 

{ 

 int empno; 

 char name[20]; 

 char desig[20]; 

 addr address; 

 float basic; 

}worker; 

 

void main() 

{ 

 clrscr(); 

 

 emp evar[5]; 

 int i; 

 char ch; 

 

 for(i=0; i<5; i++) 

 { 

  cout<<"Employee No: "; 

  cin>>evar[i].empno; 

  cout<<"Employee Name: "; 

  gets(evar[i].name); 

  cout<<"Designation: "; 

  gets(evar[i].desig); 

  cout<<"House No: "; 

  cin>>evar[i].address.houseno; 

  cout<<"Street: "; 

  gets(evar[i].address.street); 

  cout<<"City: "; 

  gets(evar[i].address.city); 

  cout<<"State: "; 

  gets(evar[i].address.state); 

  cout<<"Basic Pay: "; 

  cin>>evar[i].basic; 

  cout<<"\n"; 

 } 

 

 clrscr(); 

 

 do 

 { 

  cout<<"Enter employee no. whose 
information is to be displayed:\n"; 

  int eno; 

  cin>>eno; 

  int flag=0; 

  for(i=0; i<5; i++) 

  { 

   if(evar[i].empno == eno) 

   { 

    flag = 1; 

    cout<<"\nEmployee 
Data:\n"; 

    cout<<"Employee No: 
"<<evar[i].empno; 

    cout<<"\nName: 
"<<evar[i].name; 

    cout<<"\nDesignation: 
"<<evar[i].desig; 

    cout<<"\nAddress: 
"<<evar[i].address.houseno<<", "; 

   
 cout<<evar[i].address.street<<", "; 

   
 cout<<evar[i].address.city<<", "; 

   
 cout<<evar[i].address.state<<endl; 

    cout<<"Basic Pay: 
"<<evar[i].basic; 

    cout<<"\n"; 

    break; 
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   } 

  } 

  if(!flag) 

  { 

   cout<<"\nSorry..!!..No such 
employee exists..!!\n"; 

   cout<<"Exiting.....Press a key...\n"; 

   getch(); 

   exit(1); 

  } 

  cout<<"Want to display more ? (y/n).. "; 

  cin>>ch; 

 } 

while(ch=='y' || ch=='Y'); 

 getch(); 

} 

Storage classes in C++, basically defines the scope 
and life time of the variable, functions in your 
program. Here are the list of C++ storage classes 
available in C++: 

 auto 

 extern 

 register 

 static 

Let's discuss about these C++ storage classes in detail 
one by one. 

 

 

C++ auto Storage Class 

C++ auto storage class is the default storage class for 
all the local variables in a C++ program. Here is the 
general form to use auto storage class in C++: 

auto data_type variable_name; 

Here, auto is the keyword used in declaring auto 
storage class variable, data_type is any valid C++ data 
type, and then variable_name is the name of the 
variable, which will be of auto storage class type. 
Here is an example 

auto int counter; 

Or, if you simply define any variable without 
preceding any storage class of C++, then that variable 
will be called as a variable of auto storage class. Like, 
here both the variable will be of auto storage class. 

int a; 

auto int b; 

The above code fragment, defined two variables of 
same storage class which is auto. 

Note - The auto can only be used within functions, or 
local variables. 

Let's take an example program, demonstrating the 
auto storage class in C++ 

/* C++ Storage Classes - The auto Storage Class */ 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

 clrscr(); 

 auto int counter; 

 int a; 

 auto int b; 

 cout<<"Enter any two number: "; 

 cin>>a>>b; 

 cout<<"\nPrinting these two number, 10 times:\n"; 

 for(counter=0; counter<10; counter++) 

 { 

  cout<<a<<"\t"<<b<<"\n"; 

 } 

 getch(); 

} 

Here is the sample output of the above C++ program: 

 

As already told, that the auto can only be used within 
functions, i.e., local variables. Therefore in case, if you 
want to use auto on global variables like in this 
program, which is the wrong version of the above 
C++ program 

/* C++ Storage Classes - Wrong use of auto Storage 
Class */ 
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#include<iostream.h> 

#include<conio.h> 

 

auto int counter;      // error occurred..!! 

auto int b;  // error occurred..!! 

 

void main() 

{ 

 clrscr(); 

 int a; 

 cout<<"Enter any two number: "; 

 cin>>a>>b; 

 cout<<"\nPrinting these two number, 10 times:\n"; 

 for(counter=0; counter<10; counter++) 

 { 

  cout<<a<<"\t"<<b<<"\n"; 

 } 

 getch(); 

} 

If you try to compile or run the above C++ program, 
then this program will produce two error message as 
shown in the following figure: 

 

Now, let's discuss about register storage class of C++ 

C++ register Storage Class 

The register storage class is also used to define the 
local variables. The register variables is stored in the 
register instead of RAM. Due to this, you can not 
define register variable which occupy more size than 
the maximum size of register. Because the register 
variable stored inside the register instead of RAM, so 
you can't apply & operator (address operator) on the 
register variable, since the & operator is used to 
acquire the address of the variable. Here is an 
example to declare register variable in C++ 

register int counter; 

Here register is the keyword used in defining the 
register variables, int is the C++ data type, and 
counter is the variable name, which is stored in the 

register. Basically, register variable is used to 
provide quick and fast access. Therefore, register 
variable is mostly used in the loops. Let's take an 
example program, demonstrating the register 
variable in C++ 

/* C++ Storage Classes - The register Storage Class */ 

 

#include<iostream.h> 

#include<conio.h> 

 

void main() 

{ 

 clrscr(); 

 int num1, num2; 

 cout<<"Enter any two number: "; 

 cin>>num1>>num2; 

 cout<<"\nIncrementing and printing these two 
numbers 20 times:\n"; 

 for(register int counter=0; counter<20; counter++) 

 { 

  cout<<num1<<"\t"<<num2<<"\n"; 

  num1++; 

  num2++; 

 } 

 getch(); 

} 

Here is the sample run of the above C++ program: 

 

Note - Defining register does not mean that the 
variable will be stored in a register. This means that 
it might be stored in a register, depending upon the 
hardware and the implementation restrictions. 

C++ static Storage Class 

C++ static storage class plays an important role in a 
C++ program, when the program require to keep 
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previous value of a variable. Here is an example, uses 
static storage class in C++: 

static int val = 10; 

If the above statement, placed in any function like 
this 

void fun(void) 

{ 

 static int val = 10; 

 val++; 

 cout<<val<<" "; 

} 

And if you call this function 10 times, then this 
function will prints the value of variable val, which 
will be 11 12 13...20. In case, if you define the 
variable val, as simply int instead of static int, then 
value, 11 will be printed 20 times. Here is an example 
program, demonstrating the concept of static storage 
class of C++ 

/* C++ Storage Classes - The static Storage Class */ 

 

#include<iostream.h> 

#include<conio.h> 

 

void fun(void); 

void main() 

{ 

 clrscr(); 

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

 { 

  fun(); 

 } 

 getch(); 

} 

 

void fun(void) 

{ 

 static int val = 10; 

 val++; 

 cout<<val<<" "; 

} 

Here is the sample run of the above C++ program: 

 

As you can see from the above program, the static 
variable, val keeps their previous value. Now here is 
the program, demonstrating what happens if you 
remove static. 

/* C++ Storage Classes */ 

 

#include<iostream.h> 

#include<conio.h> 

 

void fun(void); 

void main() 

{ 

 clrscr(); 

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

 { 

  fun(); 

 } 

 getch(); 

} 

 

void fun(void) 

{ 

 int val = 10; 

 val++; 

 cout<<val<<" "; 

} 

Here is the sample run of this C++ program: 

 

C++ extern Storage Class 

C++ extern storage class is simply used to give a 
reference of global variable. You can use extern 
storage class to define variables, functions, that you 
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want to use these variables and functions inside 
another file. Here is an example: 

/* C++ Storage Classes - The extern Storage Class */ 

 

#include<iostream.h> 

#include<conio.h> 

 

extern void welcome_message(void); 

 

void main() 

{ 

 clrscr(); 

 welcome_message(); 

 int num1, num2; 

 cout<<"Enter any two number: "; 

 cin>>num1>>num2; 

 cout<<"\nThe sum of the two number is 
"<<num1+num2; 

 getch(); 

} 

 

void welcome_message(void) 

{ 

 cout<<"Welcome to codescracker.com\n"; 

 cout<<"This is C++ Tutorial\n\n"; 

} 

Function in C++ 

A Function is a sub-program that acts on data and 
often returns a value. Large programs are generally 
avoiding because it is difficult to manage a single list 
of instructions. Thus, a large program is broken 
down into smaller units known as functions. A 
functions is a named unit of a group of program 
statements. This unit can be invoked from other 
parts of the program. 

Why to use Functions ? 

The most important reason to use functions is to 
make program handling easier as only a small part of 
the program is dealt with at a time, thereby avoiding 
ambiguity. Another reason to use functions is to 
reduce program size. Functions make a program 
more readable and understandable to a programmer 
thereby making program management much easier. 

C++ Function Types 

There are two types of functions: library functions 
and user-defined functions. Library functions are 
predefined functions having their special meaning, 
whereas user-defined functions are the functions 
defined by the programmer/user. Library functions 
also called as built-in functions.  

C++ Function Definition 

In C++, a function must be defined before it is used 
anywhere in the program. 

return_type 
function_name(comma_separated_parameter_list) 

{ 

 function body 

} 

where return_type is any valid C++ data type 
specifies the type of value that the return statement 
of the function returns. In case, if no type is specified, 
the compiler assumed that the function returns an 
integer value. A function that doesn't return any 
value is specified as void as their return_type. Now 
the function_name is any valid C++ identifier, which 
is the name of the function, and 
thencomma_separated_parameter_list is the 
parameter list of the function separated by comma. 
Here is an example of a function definition in C++ 

int sum(int a, int b) 

{ 

 int add; 

 add = a+b; 

 return add; 

} 

Or 

int sum(int a, int b) 

{ 

 return a+b; 

} 

If a function doesn't return any value, then specify 
return_type as void as shown in this example: 

void greeting(void) 

{ 

 cout<<"Hello C++"; 

} 

C++ Function Prototype 

A function prototype is a declaration of the function 
that tells the program about the type of the value 
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returned by the function and the number and type of 
arguments.  

return_type function_name(parameter_list); 

Note semicolon here, as you saw in the above 
function definition, there is no semicolon. This can 
become a cause to differentiate function definition 
and function prototype in C++. Here is a function 
prototype example in C++ 

int sum(int a, int b); 

You can also declare above as 

int sum(int, int); 

Since, function prototype only tells the compiler that 
the function sum has return type as int, and is 
declared having two parameters of integer types. 

Accessing a Function in C++ 

A function is called or invoked or executed, by 
providing the function name, followed by the 
parameters being sent enclosed in the parentheses.  

int sum(int, int); 

then the function call statement may look like this: 

sum(a, b); 

where, a and b have to be int variables. 

C++ Function Examples 

Here are some example program demonstrating the 
concept of functions in C++ practically. 

/* C++ Functions - Example Program of C++ 
Functions */ 

 

#include<iostream.h> 

#include<conio.h> 

void greeting(void); 

void main() 

{ 

 clrscr(); 

 char ch; 

 cout<<"Press y for greeting message: "; 

 cin>>ch; 

 if(ch=='y' || ch=='Y') 

 { 

  greeting(); 

 } 

 cout<<"\n\nPress any key to exit..!!\n"; 

 getch(); 

} 

void greeting(void) 

{ 

 cout<<"\nHello, Programmer!"; 

 cout<<"\nWelcome to codescracker.com"; 

} 

Here are the sample outputs of the above C++ 
program: 

 

 

 

Here is another type of program demonstrating 
functions in C++ 

/* C++ Functions - Example Program of C++ 
Functions */ 

 

#include<iostream.h> 

#include<conio.h> 

float cube(float); 

void main() 

{ 

 clrscr(); 

 float numpass, numget; 

 cout<<"Enter a number to calculate its cube: \n"; 

 cin>>numpass; 

 numget = cube(numpass); 

 cout<<"\nThe cube of "<<numpass<<" is 
"<<numget; 

 getch(); 

} 

float cube(float x) 
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{ 

 float temp; 

 temp = x*x*x; 

 return temp; 

} 

Here is the sample output of the above C++ program. 
This program ask to the user to enter a number to 
find its cube using the function and then display the 
cube of that number on the output screen as shown 
here. 

 

Here is one more example program of C++ function 

/* C++ Functions - Example Program of C++ 
Functions 

 * This program demonstrates call by value method 
*/ 

 

#include<iostream.h> 

#include<conio.h> 

void swap(int, int); 

void main() 

{ 

 clrscr(); 

 int num1, num2; 

 cout<<"Enter any two number: "; 

 cin>>num1>>num2; 

 cout<<"\nBefore:\n\t"; 

 cout<<"num1 = "<<num1<<"\tnum2 = 
"<<num2<<"\n\n"; 

 swap(num1, num2); 

 cout<<"After:\n\t"; 

 cout<<"num1 = "<<num1<<"\tnum2 = 
"<<num2<<"\n\n"; 

 getch(); 

} 

void swap(int a, int b) 

{ 

 int temp; 

 temp = a; 

 a = b; 

 b = temp; 

 cout<<"In:\n\t"; 

 cout<<"num1 = "<<a<<"\tnum2 = "<<b<<"\n\n"; 

} 

The above C++ program demonstrates the call by 
value method in C++. Here is the sample run of the 
above C++ program. 

 

Now this program demonstrates the call by reference 
method in C++ 

/* C++ Functions - Example Program of C++ 
Functions 

 * This program demonstrates call by reference 
method */ 

 

#include<iostream.h> 

#include<conio.h> 

void swap(int &, int &); 

void main() 

{ 

 clrscr(); 

 int num1, num2; 

 cout<<"Enter any two number: "; 

 cin>>num1>>num2; 

 cout<<"\nBefore:\n\t"; 

 cout<<"num1 = "<<num1<<"\tnum2 = 
"<<num2<<"\n\n"; 

 swap(num1, num2); 

 cout<<"After:\n\t"; 

 cout<<"num1 = "<<num1<<"\tnum2 = 
"<<num2<<"\n\n"; 

 getch(); 

} 
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void swap(int &a, int &b) 

{ 

 int temp; 

 temp = a; 

 a = b; 

 b = temp; 

 cout<<"In:\n\t"; 

 cout<<"num1 = "<<a<<"\tnum2 = "<<b<<"\n\n"; 

} 

Since, call by reference method, operates on the 
address of the variables (argument passed). So value 
changed inside the function also affect the original 
value. Here is the sample run of the above C++ 
program. 

 

You can also write the above C++ program using 
pointers as shown here in this program. 

/* C++ Functions - Example Program of C++ 
Functions 

 * This program demonstrates call by reference 
method */ 

 

#include<iostream.h> 

#include<conio.h> 

void swap(int *, int *); 

void main() 

{ 

 clrscr(); 

 int num1, num2; 

 cout<<"Enter any two number: "; 

 cin>>num1>>num2; 

 cout<<"\nBefore:\n\t"; 

 cout<<"num1 = "<<num1<<"\tnum2 = 
"<<num2<<"\n\n"; 

 swap(&num1, &num2); 

 cout<<"After:\n\t"; 

 cout<<"num1 = "<<num1<<"\tnum2 = 
"<<num2<<"\n\n"; 

 getch(); 

} 

void swap(int *a, int *b) 

{ 

 int temp; 

 temp = *a; 

 *a = *b; 

 *b = temp; 

 cout<<"In:\n\t"; 

 cout<<"num1 = "<<*a<<"\tnum2 = "<<*b<<"\n\n"; 

} 

Since, pointers are also operates on the memory 
address, so you can say the above program as call by 
reference program as shown in the second above 
program. Therefore the output produced by this C++ 
program is same as in the call by reference program 
shown above. Here is the output produced by this 
C++ program. 

 

Here is another type of C++ program also 
demonstrating functions. 

/* C++ Functions - Example Program of C++ 
Functions */ 

 

#include<iostream.h> 

#include<conio.h> 

#include<stdlib.h> 

int find_pos(char str[], char ch); 

void main() 

{ 

 clrscr(); 

 char strng[80], chr; 
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 int y = 0; 

 cout<<"Enter the main string: "; 

 cin.getline(strng, 80); 

 cout<<"Enter a character to be searched for: "; 

 cin.get(chr); 

 y = find_pos(strng, chr); 

 if(y == -1) 

 { 

  cout<<"\nSorry..!!..character not found in 
the string..!!\n"; 

  cout<<"Press any key to exit..\n"; 

  getch(); 

  exit(1); 

 } 

 getch(); 

} 

int find_pos(char str[], char ch) 

{ 

 int flag = -1, i, count=0; 

 for(i=0; str[i] != '\0'; i++) 

 { 

  if(str[i] == ch) 

  { 

   if(count>0) 

   { 

    cout<<", "<<i+1; 

   } 

   else 

   { 

    count++; 

    cout<<"\nThe character is in 
the string at position\n"<<i+1; 

   } 

   flag = 0; 

  } 

 } 

 return flag; 

} 

Below are the two sample runs of the above C++ 
program: 

 

 

 

Let's take another program of C++ function. 

/* C++ Functions - Example Program of C++ 
Functions */ 

 

#include<iostream.h> 

#include<conio.h> 

#include<stdlib.h> 

void calculate(int, int, char); 

void main() 

{ 

 clrscr(); 

 int num1, num2; 

 char ch; 

 cout<<"Enter two numbers: "; 

 cin>>num1>>num2; 

 cout<<"Enter arithmetic operator (+, -, *, /, %): "; 

 cin>>ch; 

 calculate(num1, num2, ch); 

 getch(); 

} 

void calculate(int a, int b, char c) 

{ 

 cout<<"\n"; 

 switch(c) 

 { 

  case '+': 

   cout<<"Sum of "<<a<<" and "<<b<<" 
is "<<a+b; 

   break; 
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  case '-': 

   cout<<"Difference of "<<a<<" and 
"<<b<<" is "<<a-b; 

   break; 

  case '*': 

   cout<<"Product of "<<a<<" and 
"<<b<<" is "<<a*b; 

   break; 

  case '/': 

   if(a<b) 

   { 

    cout<<"First number should 
be greater than second"; 

    cout<<"\nPress any key to 
exit..\n"; 

    getch(); 

    exit(1); 

   } 

   cout<<"Quotient : "<<a<<" / 
"<<b<<" is "<<a/b; 

   break; 

  case '%': 

   if(a<b) 

   { 

    cout<<"First number should 
be greater than second\n"; 

    cout<<"Press any key to 
exit...\n"; 

    getch(); 

    exit(2); 

   } 

   cout<<"Remainder : "<<a<<" % 
"<<b<<" is "<<a%b; 

   break; 

  default: 

   cout<<"Sorry..!!..Wrong 
Operator..!!\n"; 

   cout<<"Press any key to exit..\n"; 

   getch(); 

   exit(3); 

 } 

} 

Below are some sample runs of this C++ program: 

 

 

 

 

 

 

Recursion 

When function is called within the same function, it is 
known as recursion in C++. The function which calls the 
same function, is known as recursive function. 

A function that calls itself, and doesn't perform any task 
after function call, is known as tail recursion. In tail 
recursion, we generally call the same function with 
return statement. 

Example 

#include<iostream> 

using namespace std;     

int main()   

{   

int factorial(int);   

int fact,value;   

cout<<"Enter any number: ";   



 

 

21 
cin>>value;   

fact=factorial(value);   

cout<<"Factorial of a number is: "<<fact<<endl;   

return 0;   

}   

int factorial(int n)   

{   

if(n<0)   

return(-1); /*Wrong value*/     

if(n==0)   

return(1);  /*Terminating condition*/   

else   

{   

return(n*factorial(n-1));       

}   

}   

Output: 

Enter any number: 5 

Factorial of a number is: 120 

Pointers in C++ 

The pointer in C++ language is a variable, it is also 
known as locator or indicator that points to an 
address of a value. 

Advantage of pointer 

1) Pointer reduces the code and improves the 
performance, it is used to retrieving strings, trees etc. 
and used with arrays, structures and functions. 

2) We can return multiple values from function using 
pointer. 

3) It makes you able to access any memory location 
in the computer's memory. 

Usage of pointer 

There are many usage of pointers in C++ language. 

1) Dynamic memory allocation 

In c language, we can dynamically allocate memory 
using malloc() and calloc() functions where pointer 
is used. 

2) Arrays, Functions and Structurer 

Pointers in c language are widely used in arrays, 
functions and structures. It reduces the code and 
improves the performance. 

Symbols used in pointer 

Symbol Name Description 

& (ampersand sign) Address operator
 Determine the address of a variable. 

∗ (asterisk sign) Indirection operator Access the 
value of an address. 

Declaring a pointer 

The pointer in C++ language can be declared using 
∗(asterisk symbol). 

int ∗   a; //pointer to int     

char ∗  c; //pointer to char     

Pointer Example 

Let's see the simple example of using pointers 
printing the address and value. 

 

#include <iostream> 

using namespace std;   

int main()   

{   

int number=30;     

int ∗   p;       

p=&number;//stores the address of number variable     



 

 

22 
cout<<"Address of number variable 
is:"<<&number<<endl;     

cout<<"Address of p variable is:"<<p<<endl;     

cout<<"Value of p variable is:"<<*p<<endl;     

   return 0;   

}   

Output 

 

Address of number variable is:0x7ffccc8724c4 

Address of p variable is:0x7ffccc8724c4 

Value of p variable is:30   

 

Unit – 3 

Introductions to OOP 
Object oriented programming is a way of solving 
complex problems by breaking them into smaller 
problems using objects. Before Object Oriented 
Programming (commonly referred as OOP), 
programs were written in procedural language, 
they were nothing but a long list of instructions. On 
the other hand, the OOP is all about creating objects 
that can interact with each other, this makes it 
easier to develop programs in OOP as we can 
understand the relationship between them. 
 
Object Oriented Programming(OOP) 
 
In Object oriented programming we write 
programs using classes and objects utilising 
features of OOPs such 
as abstraction,encapsulation, inheritance  
and polymorphism 
 
Class and Objects 
A class is like a blueprint of data member and 
functions and object is an instance of class. For 
example, lets say we have a class Car which has 
data members (variables) such as speed, weight, 
price and functions such as gearChange(), 
slowDown(), brake() etc. Now lets say I create a 
object of this class named FordFigo which uses 
these data members and functions and give them 
its own values. Similarly we can create as many 
objects as we want using the blueprint(class). 
 

//Class name is Car 
class Car 
{ 
    //Data members 
    char name[20]; 
    int speed; 
    int weight; 
 
public: 
    //Functions 
    void brake(){ 
    } 
    void slowDown(){ 
    } 
}; 
 
int main() 
{ 
   //ford is an object 
   Car ford;  
} 
 
 
Abstraction 
Abstraction is a process of hiding irrelevant details 
from user. For example, When you send an sms you 
just type the message, select the contact and click 
send, the phone shows you that the message has 
been sent, what actually happens in background 
when you click send is hidden from you as it is not 
relevant to you. 
 
Encapsulation 
Encapsulation is a process of combining data and 
function into a single unit like capsule. This is to 
avoid the access of private data members from 
outside the class. To achieve encapsulation, we 
make all data members of class private and create 
public functions, using them we can get the values 
from these data members or set the value to these 
data members. 
 
Inheritance 
Inheritance is a feature using which an object of 
child class acquires the properties of parent class. 
 
#include <iostream> 
using namespace std; 
class ParentClass { 
  //data member 
  public: 
    int var1 =100; 
}; 
class ChildClass: public ParentClass { 
  public: 
  int var2 = 500; 
}; 



 

 

23 
int main(void) { 
  ChildClass obj; 
} 
Now this object obj can use the properties (such as 
variable var1) of ParentClass. 
 
Polymorphism 
Function overloading and Operator overloading are 
examples of polymorphism. Polymorphism is a 
feature using which an object behaves differently in 
different situation. In function overloading we can 
have more than one function with same name but 
different numbers, type or sequence of arguments. 
 
Polymorphism Example 
 
#include <iostream> 
using namespace std; 
class Sum { 
  public: 
    int add(int num1,int num2){ 
      return num1 + num2; 
    } 
    int add(int num1, int num2, int num3){ 
      return num1 + num2 + num3; 
    } 
}; 
int main(void) { 
   //Object of class Sum 
   Sum obj; 
 
   //This will call the second add function 
   cout<<obj.add(10, 20, 30)<<endl; 
 
   //This will call the first add function 
   cout<<obj.add(11, 22); 
   return 0; 
} 
Output: 
60 
33 
 
Constructors in C++ 
Constructor is a special member function of a class 
that initializes the object of the class. Constructor 
name is same as class name and it doesn’t have a 
return type. Lets take a simple example to 
understand the working of constructor. 
 
Simple Example: How to use constructor in C++ 
 
#include <iostream> 
using namespace std; 
class constructorDemo{ 
public: 
   int num; 
   char ch; 

   /* This is a default constructor of the 
    * class, do note that it's name is same as 
    * class name and it doesn't have return type. 
    */ 
   constructorDemo() { 
      num = 100; ch = 'A'; 
   } 
}; 
int main(){ 
   /* This is how we create the object of class, 
    * I have given the object name as obj, you can 
    * give any name, just remember the syntax: 
    * class_name object_name; 
    */ 
   constructorDemo obj; 
 
   /* This is how we access data members using 
object 
    * we are just checking that the value we have 
    * initialized in constructor are reflecting or not. 
    */ 
   cout<<"num: "<<obj.num<<endl; 
   cout<<"ch: "<<obj.ch; 
   return 0; 
} 
Output: 
num: 100 
ch: A 
 
Types of Constructor in C++ 
There are two types of constructor in C++.  
1) Default constructor  
2) Parameterized constructor 
 
1) Default Constructor 
A default constructor doesn’t have any arguments 
(or parameters) 
 
#include <iostream> 
using namespace std; 
class Website{ 
public: 
   //Default constructor 
   Website() { 
      cout<<"Welcome to BeginnersBook"<<endl; 
   } 
}; 
int main(void){ 
   /*creating two objects of class Website. 
    * This means that the default constructor 
    * should have been invoked twice. 
    */ 
   Website obj1; 
   Website obj2; 
   return 0; 
} 
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Output: 
Welcome to BeginnersBook 
 
Welcome to BeginnersBook 
 
When you don’t specify any constructor in the class, 
a default constructor with no code (empty body) 
would be inserted into your code by compiler. 
 
2) Parameterized Constructor 
Constructors with parameters are known as 
Parameterized constructors. These type of 
constructor allows us to pass arguments while 
object creation. Lets see how they look: 
 
Lets say class name is XYZDefault constructor: 
XYZ() { 
 
} 
.... 
XYZ obj; 
.... 
Parameterized Constructor: 
XYZ(int a, int b) { 
 
} 
... 
XYZ obj(10, 20); 
Example: 
#include <iostream> 
using namespace std; 
class Add{ 
public: 
   //Parameterized constructor 
   Add(int num1, int num2) { 
     cout<<(num1+num2)<<endl; 
   } 
}; 
int main(void){ 
   /* One way of creating object. Also 
    * known as implicit call to the 
    * constructor 
    */ 
   Add obj1(10, 20); 
   /* Another way of creating object. This 
    * is known as explicit calling the 
    * constructor. 
    */ 
   Add obj2 = Add(50, 60); 
   return 0; 
} 
Output: 
30 
110 
 

Destructor 

A destructor is a special member function that 
works just opposite to constructor, 
unlike constructors that are used for initializing an 
object, destructors destroy (or delete) the object. 
 
Syntax of Destructor 
~class_name()     
{    
   //Some code    
} 
Similar to constructor, the destructor name should 
exactly match with the class name. A destructor 
declaration should always begin with the tilde (~) 
symbol as shown in the syntax above. 
When does the destructor get called? 
 
A destructor is automatically called when: 
1)The program finished execution. 
 
2)When a scope (the {} parenthesis) 
containing local variable ends. 
 
3) When you call the delete operator. 
 
 
Destructor Example 
 
#include <iostream> 
using namespace std; 
class HelloWorld{ 
public: 
  //Constructor 
  HelloWorld(){ 
    cout<<"Constructor is called"<<endl; 
  } 
  //Destructor 
  ~HelloWorld(){ 
    cout<<"Destructor is called"<<endl; 
   } 
   //Member function 
   void display(){ 
     cout<<"Hello World!"<<endl; 
   } 
}; 
int main(){ 
   //Object created 
   HelloWorld obj; 
   //Member function called 
   obj.display(); 
   return 0; 
} 
Output: 
Constructor is called 
Hello World! 
Destructor is called 
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Destructor rules 
Name should begin with tilde sign(~) and must 
match class name. 
 
There cannot be more than one destructor in a 
class. 
Unlike constructors that can have parameters, 
destructors do not allow any parameter. 
 
They do not have any return type, just like 
constructors. 
 
When you do not specify any destructor in a class, 
compiler generates a default destructor and inserts 
it into your code. 
 
Polymorphism in C++ 
Polymorphism is a feature of OOPs that allows the 
object to behave differently in different conditions. 
In C++ we have two types of polymorphism: 
 
1) Compile time Polymorphism – This is also 
known as static (or early) binding. 
 
2) Runtime Polymorphism – This is also known as 
dynamic (or late) binding. 
 
1) Compile time Polymorphism 
Function overloading and Operator overloading are 
perfect example of Compile time polymorphism. 
 
Compile time Polymorphism Example 
In this example, we have two functions with same 
name but different number of arguments. Based on 
how many parameters we pass during function call 
determines which function is to be called, this is 
why it is considered as an example of 
polymorphism because in different conditions the 
output is different. Since, the call is determined 
during compile time that’s why it is called compile 
time polymorphism. 
 
#include <iostream> 
using namespace std; 
class Add { 
public: 
  int sum(int num1, int num2){ 
     return num1+num2; 
  } 
  int sum(int num1, int num2, int num3){ 
     return num1+num2+num3; 
  } 
}; 
int main() { 
  Add obj; 
  //This will call the first function 
  cout<<"Output: "<<obj.sum(10, 20)<<endl; 

  //This will call the second function 
  cout<<"Output: "<<obj.sum(11, 22, 33); 
  return 0; 
} 
 
Output: 
Output: 30 
Output: 66 
 
2) Runtime Polymorphism 
Function overriding is an example of Runtime 
polymorphism. 
 
Function Overriding 
When child class declares a method, which is 
already present in the parent class then this is 
called function overriding, here child class 
overrides the parent class. 
 
In case of function overriding we have two 
definitions of the same function, one is parent class 
and one in child class. The call to the function is 
determined at runtime to decide which definition 
of the function is to be called, that’s the reason it is 
called runtime polymorphism. 
 
 
Example of Runtime Polymorphism 
#include <iostream> 
using namespace std; 
class A { 
public: 
  void disp(){ 
     cout<<"Super Class Function"<<endl; 
  } 
}; 
class B: public A{ 
public: 
  void disp(){ 
     cout<<"Sub Class Function"; 
  } 
}; 
int main() { 
  //Parent class object 
  A obj; 
  obj.disp(); 
  //Child class object 
  B obj2; 
  obj2.disp(); 
  return 0; 
} 
Output: 
Super Class Function 
Sub Class Function 
 
Function overloading in C++ 
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Function overloading is a C++ programming feature 
that allows us to have more than one function 
having same name but different parameter list, 
when I say parameter list, it means the data type 
and sequence of the parameters, for example the 
parameters list of a function myfuncn(int a, float 
b)is (int, float) which is different from the 
function myfuncn(float a, int b) parameter 
list (float, int).  
Function overloading is a compile-time 
polymorphism. 
 
Now that we know what is parameter list let’s see 
the rules of overloading: we can have following 
functions in the same scope. 
 
sum(int num1, int num2) 
sum(int num1, int num2, int num3) 
sum(int num1, double num2) 
 
The easiest way to remember this rule is that the 
parameters should qualify any one or more of the 
following conditions, they should have 
different type, number or sequence of 
parameters. 
 
For example: 
These two functions have different parameter type: 
sum(int num1, int num2) 
sum(double num1, double num2) 
These two have different number of parameters: 
 
sum(int num1, int num2) 
sum(int num1, int num2, int num3) 
 
These two have different sequence of parameters: 
 
sum(int num1, double num2) 
sum(double num1, int num2) 
 
All of the above three cases are valid case of 
overloading. We can have any number of functions, 
just remember that the parameter list should be 
different. For example: 
 
int sum(int, int) 
double sum(int, int) 
 
This is not allowed as the parameter list is same. 
Even though they have different return types, its 
not valid. 
 
Function overloading Example 
Let’s take an example to understand function 
overloading in C++. 
 
#include <iostream> 

using namespace std; 
class Addition { 
public: 
    int sum(int num1,int num2) { 
        return num1+num2; 
    } 
    int sum(int num1,int num2, int num3) { 
       return num1+num2+num3; 
    } 
}; 
int main(void) { 
    Addition obj; 
    cout<<obj.sum(20, 15)<<endl; 
    cout<<obj.sum(81, 100, 10); 
    return 0; 
} 
Output: 
35 
191 
 
Function Overriding in C++ 
Function overriding is a feature that allows us to 
have a same function in child class which is already 
present in the parent class. A child class inherits the 
data members and member functions of parent 
class, but when you want to override a functionality 
in the child class then you can use function 
overriding. It is like creating a new version of an old 
function, in the child class. 
 
 
Function Overriding Example 
To override a function you must have the same 
signature in child class. By signature I mean the 
data type and sequence of parameters. Here we 
don’t have any parameter in the parent function so 
we didn’t use any parameter in the child function. 
 
#include <iostream> 
using namespace std; 
class BaseClass { 
public: 
   void disp(){ 
      cout<<"Function of Parent Class"; 
   } 
}; 
class DerivedClass: public BaseClass{ 
public: 
   void disp() { 
      cout<<"Function of Child Class"; 
   } 
}; 
int main() { 
   DerivedClass obj = DerivedClass(); 
   obj.disp(); 
   return 0; 
} 
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Output: 
Function of Child Class 
 
Note: In function overriding, the function in parent 
class is called the overridden function and function 
in child class is called overriding function. 
 
How to call overridden function from the child class 
As we have seen above that when we make the call 
to function (involved in overriding), the child class 
function (overriding function) gets called. What if 
you want to call the overridden function by using 
the object of child class. You can do that by creating 
the child class object in such a way that the 
reference of parent class points to it. Let’s take an 
example to understand it. 
 
#include <iostream> 
using namespace std; 
class BaseClass { 
public: 
   void disp(){ 
      cout<<"Function of Parent Class"; 
   } 
}; 
class DerivedClass: public BaseClass{ 
public: 
   void disp() { 
      cout<<"Function of Child Class"; 
   } 
}; 
int main() { 
   /* Reference of base class pointing to 
    * the object of child class. 
    */ 
   BaseClass obj = DerivedClass();  
   obj.disp(); 
   return 0; 
} 
Output: 
Function of Parent Class 
 
If you want to call the Overridden function from 
overriding function then you can do it like this: 
 
parent_class_name::function_name 
To do this in the above example, we can write 
following statement in the disp() function of child 
class: 
 
BaseClass::disp(); 
 
Difference between Function Overloading and 
Function overriding in C++ 
 
Function overloading and Function overriding both 
are examples of polymorphism but they are 

completely different. Before we discuss the 
difference between them, lets discuss a little bit 
about them first. 
 
Function Overloading 
Function overloading is a feature that allows us to 
have same function more than once in a program. 
Overloaded functions have same name but their 
signature must be different. 
 
Example: 
Here we have the same function sum declared four 
times with different signatures. Based on the 
parameters we pass, while calling function sum, 
decides which method is to be called. This happens 
during compilation, which is why it is also known 
as compile time polymorphism. If you are 
wondering why I have suffixed each floating point 
value with “f” letter in the example below, during 
function call then refer this: function overloading 
float issue. 
 
#include <iostream> 
using namespace std; 
// overloaded functions 
float sum(int, int); 
float sum(float, float); 
float sum(int, float); 
float sum(float, int); 
int main(){ 
   //This will call the second function 
   cout<<sum(15.7f, 12.7f)<<endl; 
 
   //This will call the first function 
   cout<<sum(200, 100)<<endl; 
 
   //This will call the third function 
   cout<<sum(100, 20.7f)<<endl; 
 
   //This will call the fourth function 
   cout<<sum(90.8f, 30)<<endl; 
 
   return 0; 
} 
float sum(int a, int b){ 
   return a+b; 
} 
float sum(float a, float b){ 
   return a+b; 
} 
float sum(int a, float b){ 
   return a+b; 
} 
float sum(float a, int b){ 
   return a+b; 
} 
Output: 
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28.4 
300 
120.7 
120.8 
 
Function Overriding 
Function overriding is a feature of OOPs 
Programming that allows us to override a function 
of parent class in child class. 
 
Example: 
 
#include<iostream> 
using namespace std; 
//Parent class or super class or base class 
class A{ 
public: 
   void disp() { 
       cout<<"Parent Class disp() function"<<endl; 
   } 
   void xyz() {   
       cout<<"xyz() function of parent class"; 
   } 
}; 
//child class or sub class or derived class 
class B : public A{ 
public: 
    /* Overriding disp() function of parent class 
     * and giving a different definition to it. 
     */ 
    void disp() {   
       cout<<"Child class disp() function"<<endl; 
    } 
}; 
int main(){ 
    //Creating object of child class B 
    B obj; 
    obj.disp(); 
    /* If you want to call the overridden function 
     * (the same function which is present in parent 
class) 
     * from the child class then assign the reference of 
     * parent class to the child class object. 
     */  
    A obj2 = B(); 
    obj2.disp(); 
} 
Output: 
Child class disp() function 
Parent Class disp() function 
 
Now that we understand what is function 
overloading and overriding in C++ programming, 
let’s see the difference between them: 
 
1) Function Overloading happens in the same class 
when we declare same functions with different 

arguments in the same class. Function Overriding is 
happens in the child class when child class 
overrides parent class function. 
 
2) In function overloading function signature 
should be different for all the overloaded functions. 
In function overriding the signature of both the 
functions (overriding function and overridden 
function) should be same. 
 
3) Overloading happens at the compile time that’s 
why it is also known as compile time polymorphism 
while overriding happens at run time which is why 
it is known as run time polymorphism. 
 
4) In function overloading we can have any number 
of overloaded functions. In function overriding we 
can have only one overriding function in the child 
class. 
 
Virtual functions in C++: Runtime 
Polymorphism 
 
When we declare a function as virtual in a class, all 
the sub classes that override this function have 
their function implementation as virtual by default 
(whether they mark them virtual or not).  
 
Why we declare a function virtual?  
To let compiler know that the call to this function 
needs to be resolved at runtime (also known as late 
binding and dynamic linking) so that the object 
type is determined and the correct version of the 
function is called. 
 
#include<iostream> 
using namespace std; 
//Parent class or super class or base class 
class Animal{ 
public: 
   void animalSound(){ 
      cout<<"This is a generic Function"; 
   } 
}; 
//child class or sub class or derived class 
class Dog : public Animal{ 
public: 
   void animalSound(){  
      cout<<"Woof"; 
   } 
}; 
int main(){ 
   Animal *obj; 
   obj = new Dog(); 
   obj->animalSound(); 
   return 0; 
} 
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Output: 
This is a generic Function 
 
Inheritance in C++ 
Inheritance is one of the feature of Object Oriented 
Programming System(OOPs), it allows the child 
class to acquire the properties (the data members) 
and functionality (the member functions) of parent 
class. 
 
What is child class? 
 
A class that inherits another class is known as child 
class, it is also known as derived class or subclass. 
 
What is parent class? 
 
The class that is being inherited by other class is 
known as parent class, super class or base class. 
 
Syntax of Inheritance 
class parent_class 
{ 
    //Body of parent class 
}; 
class child_class : access_modifier parent_class 
{ 
   //Body of child class 
}; 
 
 
What are the advantages of using inheritance in 
C++ Programming? 
 
The main advantages of inheritance are code 
reusability and readability. When child class 
inherits the properties and functionality of parent 
class, we need not to write the same code again in 
child class. This makes it easier to reuse the code, 
makes us write the less code and the code becomes 
much more readable. 
 
Let’s take a real life example to understand this: 
Let’s assume that Human is a class that has 
properties such as height, weight, colour etc and 
functionality such as eating(), sleeping(), 
dreaming(), working() etc. 
 
Now we want to create Male and Female class, 
these classes are different but since both Male and 
Female are humans they share some common 
properties and behaviours (functionality) so they 
can inherit those properties and functionality from 
Human class and rest can be written in their class 
separately. 
This approach makes us write less code as both the 
classes inherited several properties and functions 

from base class thus we didn’t need to re-write 
them. Also, this makes it easier to read the code. 
 
Inheritance Example 
Before we discuss the types of inheritance, let’s 
take an example: 
 
Here we have two 
classes Teacher and MathTeacher, the MathTeacher 
class inherits the Teacher class which 
means Teacher is a parent class and MathTeacher is 
a child class. The child class can use the 
property collegeName of parent class. 
 
Another important point to note is that when we 
create the object of child class it calls the 
constructor of child class and child class 
constructor automatically calls the constructor of 
base class. 
 
#include <iostream> 
using namespace std; 
class Teacher { 
public: 
  Teacher(){ 
    cout<<"Hey Guys, I am a teacher"<<endl; 
  } 
  string collegeName = "Beginnersbook"; 
}; 
//This class inherits Teacher class 
class MathTeacher: public Teacher { 
public: 
  MathTeacher(){ 
    cout<<"I am a Math Teacher"<<endl; 
  } 
  string mainSub = "Math"; 
  string name = "Negan"; 
}; 
int main() { 
  MathTeacher obj; 
  cout<<"Name: "<<obj.name<<endl; 
  cout<<"College Name: "<<obj.collegeName<<endl; 
  cout<<"Main Subject: "<<obj.mainSub<<endl; 
  return 0; 
} 
 
Output: 
Hey Guys, I am a teacher 
I am a Math Teacher 
Name: Negan 
College Name: Beginnersbook 
Main Subject: Math 
 

Types of Inheritance in C++ 
1) Single inheritance 

 
2) Multilevel inheritance 
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3) Multiple inheritance 

 
4) Hierarchical inheritance 

 
5) Hybrid inheritance 

 

Single inheritance 
In Single inheritance one class inherits one class 
exactly. 
 
For example: Let’s say we have class A and B 
B inherits A 
 
Example of Single inheritance: 
#include <iostream> 
using namespace std; 
class A { 
public: 
  A(){ 
     cout<<"Constructor of A class"<<endl; 
  } 
}; 
class B: public A { 
public: 
  B(){ 
     cout<<"Constructor of B class"; 
  } 
}; 
int main() { 
   //Creating object of class B 
   B obj; 
   return 0; 
} 
Output: 
Constructor of A class 
Constructor of B class 
 

2)Multilevel Inheritance 
In this type of inheritance one class inherits 
another child class. 
C inherits B and B inherits A 
Example of Multilevel inheritance: 
#include <iostream> 
using namespace std; 
class A { 
public: 
  A(){ 
     cout<<"Constructor of A class"<<endl; 
  } 
}; 
class B: public A { 
public: 
  B(){ 
     cout<<"Constructor of B class"<<endl; 

  } 
}; 
class C: public B { 
public: 
  C(){ 
     cout<<"Constructor of C class"<<endl; 
  } 
}; 
int main() { 
  //Creating object of class C 
  C obj; 
  return 0; 
} 
Output: 
Constructor of A class 
Constructor of B class 
Constructor of C class 
 

3)Multiple Inheritance 
In multiple inheritance, a class can inherit more 
than one class. This means that in this type of 
inheritance a single child class can have multiple 
parent classes. 
For example: 
C inherits A and B both 
 
Example of Multiple Inheritance: 
#include <iostream> 
using namespace std; 
class A { 
public: 
  A(){ 
     cout<<"Constructor of A class"<<endl; 
  } 
}; 
class B { 
public: 
  B(){ 
     cout<<"Constructor of B class"<<endl; 
  } 
}; 
class C: public A, public B { 
public: 
  C(){ 
     cout<<"Constructor of C class"<<endl; 
  } 
}; 
int main() { 
   //Creating object of class C 
   C obj; 
   return 0; 
} 
Constructor of A class 
Constructor of B class 
Constructor of C class 
 

4)Hierarchical Inheritance 
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In this type of inheritance, one parent class has 
more than one child class. For example: 
Class B and C inherits class A 
Example of Hierarchical inheritance: 
#include <iostream> 
using namespace std; 
class A { 
public: 
  A(){ 
     cout<<"Constructor of A class"<<endl; 
  } 
}; 
class B: public A { 
public: 
  B(){  
     cout<<"Constructor of B class"<<endl; 
  } 
}; 
class C: public A{ 
public: 
  C(){ 
     cout<<"Constructor of C class"<<endl; 
  } 
}; 
int main() { 
   //Creating object of class C 
   C obj; 
   return 0; 
} 
Output: 
Constructor of A class 
Constructor of C class 
 

5) Hybrid Inheritance 
Hybrid inheritance is a combination of more than 
one type of inheritance. For example, A child and 
parent class relationship that follows multiple and 
hierarchical inheritance both can be called hybrid 
inheritance. 
Linear data structure: A linear data structure 
traverses the data elements sequentially, in which 
only one data element can directly be reached.  
 
Ex:Arrays, Linked, Lists. 
 
Non-Linear data structure: Every data item is 
attached to several other data items in a way that is 
specific for reflecting relationships. The data items 
are not arranged in a sequential 
structure. Ex: Trees, Graphs 
 
Difference Between Linear and Non Linear Data 
Structure 
 
Linear Data Structure Non-Linear Data 

Structure 
Every item is related to Every item is attached 

its previous and next 
item. 

with many other items. 

Data is arranged in linear 
sequence. 

Data is not arranged in 
sequence. 

Data items can be 
traversed in a single run. 

Data cannot be 
traversed in a single 
run. 

Examples: Array, Stack, 
Queue, Linked List. 

Examples: Tree, Graph. 

Implementation is Easy. Implementation is 
Difficult. 

 
Basic Operations Performed in Array 
Following are the basic operations supported by an 
array. 

 Traverse − print all the array elements one 
by one. 

 Insertion − Adds an element at the given 
index. 

 Deletion − Deletes an element at the given 
index. 

 Search − Searches an element using the 
given index or by the value. 

 Update − Updates an element at the given 
index. 

  
In C, when an array is initialized with size, then it 
assigns defaults values to its elements in following 
order. 

Data Type Default Value 

bool false 

char 0 

int 0 

float 0.0 

double 0.0f 

void  

wchar_t 0 

 
Insertion Operation 
Insert operation is to insert one or more data 
elements into an array. Based on the requirement, a 
new element can be added at the beginning, end, or 
any given index of array. 
Here, we see a practical implementation of 
insertion operation, where we add data at the end 
of the array  
 
Algorithm 
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Let Array be a linear unordered array 
of MAX elements. 
 
Example 
Result 
Let LA be a Linear Array (unordered) 
with N elements and K is a positive integer such 
that K<=N. Following is the algorithm where ITEM 
is inserted into the Kth position of LA − 
1. Start 
2. Set J = N 
3. Set N = N+1 
4. Repeat steps 5 and 6 while J >= K 
5. Set LA[J+1] = LA[J] 
6. Set J = J-1 
7. Set LA[K] = ITEM 
8. Stop 
 
Example 
Following is the implementation of the above 
algorithm − 
#include <stdio.h> 
 
main() { 
   int LA[] = {1,3,5,7,8}; 
   int item = 10, k = 3, n = 5; 
   int i = 0, j = n; 
 
   printf("The original array elements are :\n"); 
  
   for(i = 0; i<n; i++) { 
      printf("LA[%d] = %d \n", i, LA[i]); 
   } 
 
   n = n + 1; 
  
   while( j >= k) { 
      LA[j+1] = LA[j]; 
      j = j - 1; 
   } 
  
   LA[k] = item; 
 
 printf("The array elements after insertion 
:\n"); 
  
   for(i = 0; i<n; i++) { 
      printf("LA[%d] = %d \n", i, LA[i]); 
   } 
} 
 
When we compile and execute the above program, 
it produces the following result − 
Output 
The original array elements are : 
LA[0] = 1  
LA[1] = 3  

LA[2] = 5  
LA[3] = 7  
LA[4] = 8  
The array elements after insertion : 
LA[0] = 1  
LA[1] = 3  
LA[2] = 5  
LA[3] = 10  
LA[4] = 7  
LA[5] = 8  
 
Deletion Operation 
Deletion refers to removing an existing element 
from the array and re-organizing all elements of an 
array. 
 
Algorithm 
Consider LA is a linear array with N elements 
and K is a positive integer such that K<=N. 
Following is the algorithm to delete an element 
available at the Kth position of LA. 
 
1. Start 
2. Set J = K 
3. Repeat steps 4 and 5 while J < N 
4. Set LA[J] = LA[J + 1] 
5. Set J = J+1 
6. Set N = N-1 
7. Stop 
 
Example 
Following is the implementation of the above 
algorithm 
 
#include <stdio.h> 
main() { 
   int LA[] = {1,3,5,7,8}; 
   int k = 3, n = 5; 
   int i, j; 
 
   printf("The original array elements are :\n"); 
  
   for(i = 0; i<n; i++) { 
      printf("LA[%d] = %d \n", i, LA[i]); 
   } 
 
   j = k; 
  
   while( j < n) { 
      LA[j-1] = LA[j]; 
      j = j + 1; 
   } 
  
   n = n -1; 
 
   printf("The array elements after deletion :\n"); 
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   for(i = 0; i<n; i++) { 
      printf("LA[%d] = %d \n", i, LA[i]); 
   } 
} 
 
When we compile and execute the above program, 
it produces the following result. 
 
Output 
The original array elements are : 
LA[0] = 1  
LA[1] = 3  
LA[2] = 5  
LA[3] = 7  
LA[4] = 8  
The array elements after deletion : 
LA[0] = 1  
LA[1] = 3  
LA[2] = 7  
LA[3] = 8  
 
Search Operation 
You can perform a search for an array element 
based on its value or its index. 
 
Algorithm 
Consider LA is a linear array with N elements 
and K is a positive integer such that K<=N. 
Following is the algorithm to find an element with a 
value of ITEM using sequential search. 
 
1. Start 
2. Set J = 0 
3. Repeat steps 4 and 5 while J < N 
4. IF LA[J] is equal ITEM THEN GOTO STEP 6 
5. Set J = J +1 
6. PRINT J, ITEM 
7. Stop 
 
Example 
Following is the implementation of the above 
algorithm. 
 
 
#include <stdio.h> 
main() { 
   int LA[] = {1,3,5,7,8}; 
   int item = 5, n = 5; 
   int i = 0, j = 0; 
 
   printf("The original array elements are :\n"); 
  
   for(i = 0; i<n; i++) { 
      printf("LA[%d] = %d \n", i, LA[i]); 
   } 
 
   while( j < n){ 

      if( LA[j] == item ) { 
         break; 
      } 
   
      j = j + 1; 
   } 
  
   printf("Found element %d at position %d\n", 
item, j+1); 
} 
When we compile and execute the above program, 
it produces the following result. 
 
Output 
The original array elements are : 
LA[0] = 1  
LA[1] = 3  
LA[2] = 5  
LA[3] = 7  
LA[4] = 8  
Found element 5 at position 3 
 
Update Operation 
Update operation refers to updating an existing 
element from the array at a given index. 
 
Algorithm 
Consider LA is a linear array with N elements 
and K is a positive integer such that K<=N. 
Following is the algorithm to update an element 
available at the Kth position of LA. 
 
1. Start 
2. Set LA[K-1] = ITEM 
3. Stop 
 
Example 
Following is the implementation of the above 
algorithm. 
 
#include <stdio.h> 
main() { 
   int LA[] = {1,3,5,7,8}; 
   int k = 3, n = 5, item = 10; 
   int i, j; 
 
   printf("The original array elements are :\n"); 
  
   for(i = 0; i<n; i++) { 
      printf("LA[%d] = %d \n", i, LA[i]); 
   } 
 
   LA[k-1] = item; 
 
   printf("The array elements after updation :\n"); 
  
   for(i = 0; i<n; i++) { 
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      printf("LA[%d] = %d \n", i, LA[i]); 
   } 
} 
When we compile and execute the above program, 
it produces the following result − 
Output 
The original array elements are : 
LA[0] = 1  
LA[1] = 3  
LA[2] = 5  
LA[3] = 7  
LA[4] = 8  
The array elements after updation : 
LA[0] = 1  
LA[1] = 3  
LA[2] = 10  
LA[3] = 7  
LA[4] = 8  
 
 
Bubble Sort 
Bubble Sort 
Bubble Sort is the simplest sorting algorithm that 
works by repeatedly swapping the adjacent 
elements if they are in wrong order. 
 
Example: 
First Pass: 
 
( 5 1 4 2 8 ) –> ( 1 5 4 2 8 ), Here, algorithm 
compares the first two elements, and swaps since 5 
> 1. 
( 1 5 4 2 8 ) –>  ( 1 4 5 2 8 ), Swap since 5 > 4 
( 1 4 5 2 8 ) –>  ( 1 4 2 5 8 ), Swap since 5 > 2 
( 1 4 2 5 8 ) –> ( 1 4 2 5 8 ), Now, since these 
elements are already in order (8 > 5), algorithm 
does not swap them. 
 
Second Pass: 
 
( 1 4 2 5 8 ) –> ( 1 4 2 5 8 ) 
 
( 1 4 2 5 8 ) –> ( 1 2 4 5 8 ), Swap since 4 > 2 
 
( 1 2 4 5 8 ) –> ( 1 2 4 5 8 ) 
 
( 1 2 4 5 8 ) –>  ( 1 2 4 5 8 ) 
Now, the array is already sorted, but our algorithm 
does not know if it is completed. The algorithm 
needs one whole pass without any swap to know it 
is sorted. 
 
Third Pass: 
 
( 1 2 4 5 8 ) –> ( 1 2 4 5 8 ) 
 
( 1 2 4 5 8 ) –> ( 1 2 4 5 8 ) 

 
( 1 2 4 5 8 ) –> ( 1 2 4 5 8 ) 
 
( 1 2 4 5 8 ) –> ( 1 2 4 5 8 ) 
 
// Optimized implementation of Bubble sort 
#include <stdio.h> 
  
void swap(int *xp, int *yp) 
{ 
    int temp = *xp; 
    *xp = *yp; 
    *yp = temp; 
} 
  
// An optimized version of Bubble Sort 
void bubbleSort(int arr[], int n) 
{ 
   int i, j; 
   bool swapped; 
   for (i = 0; i < n-1; i++) 
   { 
     swapped = false; 
     for (j = 0; j < n-i-1; j++) 
     { 
        if (arr[j] > arr[j+1]) 
        { 
           swap(&arr[j], &arr[j+1]); 
           swapped = true; 
        } 
 
     } 
  
     // IF no two elements were swapped by inner loop, then break 
     if (swapped == false) 
        break; 
   } 
} 
  
/* Function to print an array */ 
void printArray(int arr[], int size) 
{ 
    int i; 
    for (i=0; i < size; i++) 
        printf("%d ", arr[i]); 
    printf("n"); 
} 
  
// Driver program to test above functions 
 
int main() 
{ 
    int arr[] = {64, 34, 25, 12, 22, 11, 90}; 
    int n = sizeof(arr)/sizeof(arr[0]); 
    bubbleSort(arr, n); 
    printf("Sorted array: \n"); 
    printArray(arr, n); 



 

 

35 
    return 0; 
} 
Run on IDE 
 
Output: 
Sorted array: 
11 12 22 25 34 64 90 
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1. Write a C++ program to find the largest of three numbers using inline 
function. 

 
#include<iostream.h> 
#include<conio.h> 

 
inline int largest(int &a,int &b,int &c) 
{ 

int big=0; 
if(a>b) 

big=a; 
else 

big=b; 
 
 

} 
 

int 
main() 
{ 

 
 
 
 
 
 
 
 
 
 
 
 

} 

if(c>big) 
big=c; 

return big; 
 
 
 

int a,b,c; 
clrscr(); 
cout<<"Enter Three Numbers To Find The Largest 
"<<endl; cout<<"a = "; 
cin>>a; 
cout<<"\nb = 
"; cin>>b; 
cout<<"\nc = 
"; cin>>c; 
int large=largest(a,b,c); 
cout<<"\n Largest of "<<a<<","<<b<<" and "<<c<<" 
is "<<large; getch(); 
return(0); 

 

********************************OUTOUT********************************** 
 

Enter Three Numbers To Find The 
Largest a = 24 
b = 45 
c = 23 
Largest of 24,45 and 23 is 45 



 

 

 
2. Write a C++ program to sort an array of integer in ascending order using a 
function called exchange( ) which accepts two integer arguments by reference. 

 
#include<iostream.h> 
#include<conio.h> 

 
void exchange(int (&a)[],int &n); 

 

int 
main() 

{ 
 
 
 
 
 
 
 
 
 
 
 
 

} 

 
 
int a[10],size; 
clrscr(); 
cout<<"Enter the Array size : "; 
cin>>size; 
cout<<"Enter the Array elements 
:\n"; for(int i=0;i<size;i++) 
cin>>a[i]; 
exchange(a,size); 
cout<<"After sorting 
:\n"; 
for(i=0;i<size;i++) 
cout<<a[i]<<endl; 
getch(); 
return 0; 

 

void exchange(int (&a)[],int &n) 
{ 

for(int 
i=0;i<n;i++) 
for(int 
j=0;j<n;j++) 
if(a[i]<a[j]) 

{ 
int 
temp=a[i]; 
a[i]=a[j]; 
a[j]=temp; 

} 
} 



 

 

 
 

**********************************OUTPUT******************************** 
Enter the Array size : 10 
Enter the Array 
elements : 15 
46 
89 
62 
-5 
-78 
0 
5 
45 
9 
After sorting : 
-78 
-5 
0 
5 
9 
15 
45 
46 
62 
8



 

 

 
3. Write a C++ program to implement function overloading in order to 
compute power(m,n) where i) m is double and n is int ii) m and n are 
int. 

 
#include<iostream.h> 
#include<conio.h> 
#include<math.h> 

 
int power(int a,int b); 
double power(int i, double d); 

 
int main() 

{ 
int 
i1,i2,i3; 
double 
d1; 
clrscr(); 
cout<<"\nEnter Two Integer Numbers To Calculate 
Power : "; cin >>i1>>i2; 
int p1=power(i1,i2); 
cout<<"\nThe Power of "<<i1<<" and "<<i2<<" is : "<<p1; 
cout<<"\n\nEnter One Integer And One Double To calculate 
power :"; cin>>i3>>d1; 
double p2=power(i3,d1); 
cout<<"\nThe Power of "<<i3<<" and "<<d1<<" is 
: "<<p2; getch(); 
return(0); 

} 
 

int power(int a,int b) 
{ 

return(pow(a,b)); 
} 

double power(int i, double d) 
{ 

return(pow(i,d)); 
} 

 
 
 

********************************OUTPUT********************************** 
 

Enter Two Integer Numbers To Calculate Power : 
2 
4 The Power of 2 and 4 is : 16 
Enter One Integer And One Double To calculate power 
:2 2.5 The Power of 2 and 2.5 is : 5.656854 
 



 

 

 
4. Create a 'DISTANCE' class with : 
- feet and inches as data members 
- member function to input distance 
- member function to output distance 
- member function to add two distance objects 
Write a main function to create objects of DISTANCE class. Input two 

distances and output the sum. 
 

#include<iostream.h> 
#include<conio.h> 

 

class 
distance 

{ 

 
 
int feet,inch; 

public
: 

 
 

}; 

 
void getdistance(); 
void putdistance(); 
void adddistance(distance d1,distance d2); 

 

void distance::getdistance() 
{ 

cout<<"\nEnter the feet 
: "; cin>>feet; 
cout<<"\nEnter the inches :"; 
cin>>inch; 

} 
void distance::putdistance() 

{ 
cout<<"\n\nfeet = 
"<<feet; 
cout<<"\tinch = "<< 
inch; 

} 
void distance::adddistance(distance d1,distance d2) 

{ 
 
 
 

} 
 

int 
main() 

{ 

inch=d1.inch+d2.inch; 
feet=inch/12; 
inch=inch%12; 
feet=feet+d1.feet+d2.fe
et; 

distance 
d1,d2,d3; 
clrscr(); 



 

 

cout<< "\nDistance 1 
\n"; d1.getdistance(); 
cout<< "\nDistance 2 
\n"; d2.getdistance(); 
d3.adddistance(d1,d2); 

 

cout<<"\nThe Sum Of two distance is : "; 
d3.putdistance(); 
getch(); 
return(0
); 

} 
 
 

*********************************OUTPUT**************************** 
 

Distance 1 
 

Enter the feet : 13 

Enter the inches 

:11 Distance 2 

Enter the feet : 11 

Enter the inches 

:11 

The Sum Of two distance 

is : feet = 25 inch = 

10 



 

 

5. Create a class called 'EMPLOYEE' that has 

- EMPCODE and EMPNAME as data members 

- member function getdata( ) to input data 

- member function display( ) to output data 

Write a main function to create EMP, an array of EMPLOYEE objects. Accept and 

display the details of at least 6 employees. 

#include<iostream.h> 
#include<conio.h> 
#include<iomanip.
h> class Employee 
{ 

private: int empcode; 
char 

empname[10]; public:
 void getdata(); 

void display(); 
}; 
void Employee::getdata() 
{ 

cout<<"\nNAME 
:"; 
cin>>empname; 
cout<<"\nCODE 
:"; 
cin>>empcode; 

} 
void Employee::display() 
{ 

cout<<endl<<setw(20)<<empname<<setw(10)<<empcode; 
} 

 

int main() 
{ 

Employee Emp[6]; 
clrscr(); 
cout<< "Enter employee 
details:\n "; for(int 
i=0;i<6;i++) 
{ 

cout<<"\nemployee 
 

"<<i+1<<endl; 
Emp[i].getdata(); 

} 
cout<<"\nEmployee details are as follows :"; 
cout<<"\n\n"<<setw(20)<<"NAME"<<setw(10)<<setiosflags(ios::right)
<<"CODE"; cout<<"\n------------------------------"; 



 

 

for(i=0;i<6;i+
+) 
Emp[i].display(
); getch(); 
return(0); 

 
*************************OUTPUT********************************* 
Enter employee details: 

employee 1 

NAME 

:ashok CODE 

:111 

employee 2 

NAME 

:annapurna 

CODE :112 

employee 3 

NAME :anupama 

CODE :113 

employee 4 

NAME 

:anuradha 

CODE :114 

employee 5 

NAME :ashraya 

CODE :115 

employee 6 

NAME 



 

 

:akash CODE 

:116 

Employee details are as follows : 
 

NAME CODE 
---------------------------------------------- 

Ashok 111 
annapurn

a 
112 

anupama 113 
anuradha 114 

ashraya 115 
akash 116 



 

 

 
6. Create a class called 'TIME' that has 

- three integer data members for hours, minutes and seconds 

- constructor to initialize the object to zero 

- constructor to initialize the object to some constant value 

- member function to add two TIME objects 

- member function to display time in HH:MM:SS format 

Write a main function to create two TIME objects, add them and display the 

result in HH:MM:SS format. 

#include<iostream.h> 
#include<conio.
h> class Time 
{ 

int hrs,min,sec; 
 

public: Time() 
{ 

hrs=0;min=0;sec=0; 
} 

 

Time(int a,int b,int c) 
{ 

hrs=a; min=b;sec=c; 
} 

 

void addTime(Time tt1,Time tt2) 
{ 

sec=tt1.sec+tt2.sec
; min=sec/60; 
sec=sec%60; 
min=min+tt1.min+tt2.
min; hrs=min/60; 
min=min%60; 
hrs=hrs+tt1.hrs+tt2.hr
s; 

} 
 

void display() 
{ 

cout<<hrs<<":"<<min<<":"<<sec<<endl; 
} 

 

}; 
int main() 
{ 

clrscr(); 



 

 

 
 

Time 
t1(10,48,30); 
Time 
t2(2,22,35); 
Time t3; 
t3.addTime(t1,t2); 
cout<<"\nTime 1 is 
:"; t1.display(); 
cout<<"\nTime 2 is 
:"; t2.display(); 
cout<<"\nTime 1 + Time 2 
is :"; t3.display(); 
getch(); 
return(0
); 

} 
 
 

***********************OUTPUT****************************** 
 

Time 1 is :10:48:30 
 

Time 2 is :2:22:35 
 

Time 1 + Time 2 is :13:11:



 

 

 
 
7. Create a class 'COMPLEX' to hold a complex number. Write a friend function 

to add two complex numbers. Write a main function to add two COMPLEX 

objects. 

 
#include<iostream.h> 
#include<conio.
h> class complex 
{ 

float real,imag; 
public: void 
get_complex(); 

void show_complex(); 
friend complex add_complex(complex c1,complex c2); 

}; 
 

void complex::get_complex() 
{ 

cout<<"Enter real 
number :"; cin>> real; 
cout<<"Enter Imaginary 
number :"; cin>>imag; 

} 
void complex::show_complex() 
{ 

cout<<real<<"+i"<<imag; 
} 
complex add_complex(complex c1,complex c2) 
{ 

complex c; 
c.real=c1.real+c2.real; 
c.imag=c1.imag+c2.im
ag; return c; 

} 
 

int main() 
{ 

clrscr(); 
complex c1,c2,c3; 
c1.get_complex(); 
c2.get_complex(); 
c3=add_complex(c1,c2); 
cout<<"\nComplex Number 1 
= "; c1.show_complex(); 
cout<<"\nComplex Number 2 
= "; c2.show_complex(); 
cout<<"\nSum of Complex Number 1 and 2 = "; 



 

 

c3.show_complex(); 
getch()
; return 
0; 

} 
 
 

*******************************OUTPUT***************************** 
 

Enter real number :12 
Enter Imaginary number 
:10 Enter real number :3 
Enter Imaginary number :5 

 
Complex Number 1 = 
12+i10 Complex Number 2 
= 3+i5 
Sum of Complex Number 1 and 2 = 15+i15 



 

 

8. Create a 'MATRIX' class of size m X n. Overload the ‘+’ operator to add 
two MATRIX objects. Write a main function to implement it. 
#include<iostream.h> 
#include<conio.
h> class mat 
{ 

int 
m,n,a[20][20]; 
public: 
mat(int x,int 
y); void 
readmat(); 
mat operator 
+(mat); void 
display(); 

}; 
mat :: mat(int x,int y) 

{ 
m=x;n=y; 
for(int i=0;i<m;i++) 
{ 

for(int 
j=0;j<n;j++) 
a[i][j]=0; 

} 
} 

void mat :: readmat() 
{ 

cout<<"\nenter matrix 
elements\n"; for(int 
i=0;i<m;i++) 
for(int 
j=0;j<n;j++) 
cin>>a[i][j]; 

} 
mat mat:: operator +(mat obj) 

{ 
mat temp(m,n); 
for(int 
i=0;i<m;i++) 
for(int 
j=0;j<n;j++) 

{ 
temp.a[i][j]=a[i][j]+obj.a[i][j]; 

} 
return temp; 

} 
void mat:: display() 

{ 
int i,j; 



 

 

for(i=0;i<m;i+
+) 

{ 
cout<<"\n\n"; 
for(j=0;j<n;j++) 
cout<<"\t"<<a[i][j]
; 

} 
} 

 
 

int main() 
{ 

int 
m1,n1; 
clrscr(); 
cout<<"\nEnter the size(m,n) of matrix: "; 
cin>>m1>>n1; 
mat 
a(m1,n1),b(m1,n1),c(m1,n1); 
cout<<"\nEnter martix 1: "; 
a.readmat(); 
cout<<"\nEnter matrix 2: "; 
b.readmat(); 
c=a.operator +(b); 
cout<<"\nFirst Matrix 
:\n"; a.display(); 
cout<<"\nSecond Matrix :\n"; 
b.display(); 
cout<<"\nmatrix 1+matrix 
2: "; c.display(); 
getch(); 
return 0; 

} 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

********************************OUTPUT********************************** 
 

Enter the size(m,n) of matrix: 2 2 
 

Enter martix 1: enter matrix 
elements 3 3 
3   3 

 
Enter matrix 2: enter matrix 
elements 4 4 
4   4 

 
First Matrix 
: 3 3 
3 3 

 
Second Matrix 
: 4 4 
4 4 

 
matrix 1 + matrix 2: 
7 7 
7  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
9. Derive a class ‘MAT’ from MATRIX class created in program No. 8. Add a 

member function to overload ‘*’ operator to multiply two objects. (Single 

Inheritance) 

#include<iostream.h> 

#include<conio.

h> class matrix 

{ 

public: int m,n; 

int a[20][20]; 

void mat_to_zero(int x,int 

y); void readmat(); 

void display(); 

}; 

void matrix::mat_to_zero(int x,int y) 

{ 

m=x; 

n=y; 

for(int 

i=0;i<m;i++) 

for(int 

j=0;i<n;i++) 

a[i][j]=0; 

} 

void matrix::readmat() 

{ 

cout<<"enter the matrix 

element"; for(int 

i=0;i<m;i++) 

for(int j=0;j<n;j++) 

cin>>a[i][j]; 

} 

void matrix::display() 



 

 

{ 

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

{ 

cout<<"\n"; 
for(int j=0;j<n;j++)  
cout<<" "<<a[i][j]; 

} 

} 

class mat:public matrix 

{ 

public: mat operator * (mat obj); 

}; 

mat mat::operator *(mat obj) 

{ 

mat temp; 

temp.mat_to_zero(m,

n); for(int 

i=0;i<m;i++) 

for(int j=0;j<n;j++) 

{ 

temp.a[i][j]=0; 

for(int 

k=0;k<n;k++) 

{ 

temp.a[i][j]=temp.a[i][j]+a[i][j]*obj.a[j][i]; 

} 

} 

return temp; 

} 

int main() 

{ 

int 

m1,n1; 

clrscr(); 



 

 

cout<<"enter the order of 

matrix: "; cin>>m1>>n1; 

mat a,b,c; 
a.mat_to_zero(m1,n1); 

b.mat_to_zero(m1,n1); 

cout<<"enter the matrix 1: 

\n"; a.readmat(); 

 

cout<<"enter the matrix 2: \n"; 

b.readmat(); 

c=a*b; 

cout<<"\n matrix 1: 

"; a.display(); 

cout<<"\n matrix 2: 

"; b.display(); 

cout<<"\n sum of two matrix: "; 

c.display(); 

getch()

; return 

0; 

} 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

*************************OUTPUT******************************** 

enter the order of matrix: 2 2 

enter the matrix 1: 

enter the matrix element2 2 

2 2 enter the matrix 2: 

enter the matrix element2 2 2 2 
 
 

matrix 1: 

2 2 

2 2 

matrix 2: 

2 2 

2 2 

sum of two 

matrix: 8 8 

8 8



 

 

 
 
 
10. Write a c++ program : 

a) to illustrate multilevel inheritance. 

#include<iostream.h> 

#include<conio.

h> class student 

{ 

protected : int rollno; 

public :   void 

get_num(); 

void put_num(); 

}; 

void student::get_num() 

{ 

cout<<"\nEnter the roll number:\t"; 

cin>>rollno; 

} 

void student::put_num() 

{ 

cout<<"Rollnumber: "<<rollno; 

} 

class test:public student 

{ 

protected : float 

sub1,sub2; public: 

void get_marks() 

{ 

cout<<"\nEnter the sub1 

marks: "; cin>>sub1; 

cout<<"\nEnter the sub2 

marks: "; cin>>sub2; 

} 



 

 

void put_marks() 

{ 
cout<<"\nSub1="<<sub1; cout<<"\nSub2="<<sub2; 

} 

}; 

class result : public test 

{ 
 
 

public
: 

 
 
 
 
 
 
 
 
 
 

}; 

int 
main() 

{ 

float total; 
 
 

void 
display() 

{ 

total=sub1+su

b2; put_num(); 

put_marks(); 

cout<<"\nTotal= "<<total; 

} 

clrscr(); 

result r; 

r.get_num(

); 

r.get_marks(

); 

r.display(); 

getch()

; return 

0; 

} 
 
 
 
 



 

 

 

*****************************OUTPUT****************************** 

Enter the roll number: 

11111 Enter the sub1 

marks: 67 Enter the sub2 

marks: 56 Rollnumber: 

11111 

Sub1=67 

Sub2=56 

Total= 123 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

10. Write a c++ program : 

b) to illustrate multiple inheritance 

#include<iostream.h> 

#include<conio.

h> class m 

{ 

protected : int m; 

public: 

void getm() 

{ 
 
 
 
 

}; 

class 
n 

{ 

cout<<"\nEnter the value for m : "; 

cin>>m; 

} 

protected : int 

n; public: 

void getn() 

{ 

cout<<"\nEnter the value for 

n : "; cin>>n; 

} 

}; 

class p : public m , public n 

{ public: 

void display() 

{ 

cout<<"\nM="<<m; 

cout<<"\nN="<<n; 

cout<<"\nM*N="<<



 

 

m*n; 

} 

}; 
 

int main() 

{ 

clrscr()

; p p1; 

p1.getm(); 

p1.getn(); 

p1.display(); 

getch(); 

return 0; 

} 
 
 

************************************OUTPUT****************************** 

Enter the value for m : 

12 Enter the value for 

n : 10 M=12 

N=10 

M*N=120



 

 

 

11. Create a 'STRING' class which overloads ‘ = = ' operator to compare two 

STRING objects. 

#include<iostream.h> 
#include<conio.h> 
#include<string.
h> class string 
{ 

 
 

public
: 

char 
*p; int 
len; 

 
string(){ } 
string( char *s) 
{ 

len=strlen(s); 
p=new 
char[len+1]; 
strcpy(p,s); 

} 
friend int operator = =( string &s,string &t); 

}; 
 

int operator = = ( string &s1,string &s2) 
{ 

if(strcmp(s1.p,s2.p)= =0) 
return(1); 

else 
return(0); 

} 
 

int main() 
{ 

string s1,s2; 
char 
str1[20],str2[20]; 
clrscr(); 
cout<<"\nEnter the first string : "; 
cin>>str1; 
cout<<"\nEnter the second string : 
"; cin>>str2; 
s1=str1; 
s2=str2; 
if(s1= 
=s2) 

cout<<"\nStrings are 
equal"; else 

cout<<"\nStrings are not 



 

 

equal"; getch(); 
return 0; 

} 
 
 

*******************************OUTPUT 1******************************** 
Enter the first string : 

cpc Enter the second 

string : cs Strings are 

not equal 

******************************OUTPUT 2********************************** 
Enter the first string : CPC 

Enter the second string : 

CPC Strings are equal



 

 

 
12. Write a C++ program to illustrate ‘this’ pointer and pointers to derived 
classes. 

 
#include<iostream.h> 
#include<conio.
h> class BC 

{ 
public: 
int b; 
void show() 

{ 
cout<<"b= "<<b<<endl; 

} 
BC findlarge(BC obj) 
{ 

if(b>obj.b) 
return 
*this; 

else 
return obj; 

} 
}; 

class DC:public BC 
{ 

public: 
int d; 
void show() 
{ 

cout<<"b= 
"<<b<<endl; 
cout<<"d= 
"<<d<<endl; 

} 
}; 

int main() 
{ 

clrscr(); 
BC 
b1,b2; 
b1.b=10; 
b2.b=20; 
BC Large=b1.findlarge(b2); 
cout<<"\n Largest is :"; 
Large.show(); 
BC *bptr; 
BC base; 
bptr=&base
; bptr-
>b=100; 



 

 

cout<<"Base pointer to base 
class\n"; bptr->show(); 
DC derived; 
bptr=&derive
d; bptr-
>b=200; 
cout<<"Base pointer to base class\n"; 

 

bptr-
>show(); DC 
*dptr; 
dptr=&derive
d; dptr-
>d=300; 
cout<<"Derived pointer to derived 
class\n"; dptr->show(); 
((DC*)bptr)->d=400; 
cout<<"Type 
conversion\n"; 
((DC*)bptr)->show(); 
getch(); 
return 0; 

} 
 

**********************OUTPUT******************************** 
Largest is :b= 20 
Base pointer to base 
class b= 100 
Base pointer to base 
class b= 200 
Derived pointer to derived 
class b= 200 
d= 300 
Type 
conversion b= 
200 
d= 400 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

13. Create a base class called 'SHAPE' having 

- two data members of type double 

- member function get-data( ) to initialize base class data members 

- pure virtual member function display-area( ) to compute and display the 

area of the geometrical object. 

Derive two specific classes 'TRIANGLE' and 'RECTANGLE' from the base class. 

Using these three classes design a program that will accept dimension of a 

triangle / rectangle interactively and display the area. 

 
#include<iostream.h> 
#include<conio.
h> class shape 

{ 
protected:double x, y; 
public:void getdata(double a, double b) 

{ 
x=a
; 
y=b
; 

} 
virtual void display_area()=0; 

}; 
class triangle:public shape 

{ 
double triangle_area; 
void display_area() 

{ 
triangle_area=(1*x*y)/2; 
cout<<"area of triangle is:"<<triangle_area<<endl; 

} 
}; 

class rectangle:public shape 
{ 

double 
rectangle_area; void 
display_area() 

{ 
rectangle_area=x*y; 
cout<<"area of rectangle is:"<<rectangle_area; 

} 
}; 

int main() 
{ 

clrscr(); 
shape *p; 



 

 

triangle t; 
rectangle 
r; 

 
 

p=&t; 
p-
>getdata(10,30)
; p-
>display_area(); 
p=&r; 
p-
>getdata(20,30)
; p-
>display_area(); 
getch(); 
return 0; 

} 
 

*******************************OUTPUT******************************* 
area of triangle 
is:150 area of 
rectangle is:600 



 

 

 
 
 

14. Write a C++ program to read a list containing item name, item code and 

cost interactively and display the data in a tabular format as shown below: 
 
 

NAME CODE COST 

 
#include<iostream.h> 

#include<conio.h> 

#include<iomanip.

h> int main() 

{ 

int 

n,itcode[10]; 

char 

item[10][10]; 

float itcost[10]; 

clrscr(); 

cout<<"Enter the no of 

item:"; cin>>n; 

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

{ 

cout<<"Enter the item details:"<<i+1; 

cout<<"\nEnter name:"; 

cin>>item[i]; 

cout<”Enter 

code:"; 

cin>>itcode[i]; 

cout<<"Enter 

cost:"; 

cin>>itcost[i]; 

} 

cout<<endl<<setw(15)<<"Item name"<<setw(15)<<"item 



 

 

code"<<setw(15)<<"cost"<<endl; cout<<"\n-------------------------------------\n"; 

for(i=0;i<n;i++) 

{ 

cout.fill( ' - ' ); 

cout.setf(ios::left,ios::adjustfiel

d); 

 

cout.width(15

); 

cout<<item[i

]; 

cout.setf(ios::left,ios::adjustfield); 

cout.width(15); 

cout<<itcode[i]; 

cout.setf(ios::right,ios::adjustfield)

; cout<<itcost[i]<<endl; 

} 

getch(); 

return 0; 

} 

***********************************OUTPUT************************* 
 
 

Enter the no of item:3 

Enter the item details:1 

Enter name:Rice 

Enter 

code:111 

Enter 

cost:35.4 

Enter the item 

details:2 Enter 

name:Sugar Enter 

code:112 



 

 

Enter cost:12.3 

Enter the item 

details:3 Enter  

name:Soap Enter 

code:113 

Enter cost:60.4 

Item name item code cost 

------------------------------------------------ 

Rice-----------111------------35.400002 

Sugar----------112 ---------- 12.3 

Soap-----------113------------60.400002 



 

 

 
 
15. Design your own manipulator to provide the following output 

specification for printing money value: 

1) 10 columns width 

2) The character '$' at the beginning 

3) Showing '+' sign. 

4) Two digits precision 

5) Filling of unused spaces with ' * ' 

6) Trailing zeros shown 
 
 

#include<iostream.h> 

#include<conio.h> 

#include<iomanip.h> 

ostream &moneyshow(ostream &output) 

{ 

cout<<'$'; 

cout.fill('*'); 

cout.setf(ios::showpos)

; 

cout.setf(ios::showpoin

t); cout.width(10); 

cout.precision(2); 

return output; 

} 

void main() 

{ 

double 

amount; 

clrscr(); 

cout<<"enter the 

value:"; 

cin>>amount; 

cout<<"\nyour money 



 

 

value:"; 

cout<<moneyshow<<am

ount; getch(); 

} 
 

*************************OUTPUT 1*************************************** 

enter the value:12.2 
 

your money value:$****+12.20 
 

*************************OUTPUT 2*************************************** 
 

enter the value:34 
 

your money value:$****+34.00 



 

 

 
16. Write a C++ program that uses a single file for both reading and writing the 
data. 

#include<iostream.h> 
#include<conio.h> 
#include<fstream.
h> int main() 

{ 
clrscr(); 
ofstream outf("ITEM.txt"); 
cout<<"Enter the 
filename:"; char 
name[30]; 
cin>>name; 
outf<<name<<"\n"; 
cout<<"Enter ITEM 
cost:"; float cost; 
cin>>cost
; 
outf<<cos
t; 
outf.close(
); 
ifstream 
inf("ITEM.txt"); 
inf>>name; 
inf>>cost; 
cout<<"The name of the item 
is:"<<name; cout<<"\nItem cost is 
:"<<cost; inf.close(); 
getch()
; return 
0; 

} 
 

**************************************OUTPUT**************************** 
 

Enter the ITEM 
name:vicks Enter ITEM 
cost:20.3 
The name of the item is:vicks 
Item cost is :20.299999 



 

 

 
 
 

17. A file contains a list of names and telephone numbers in the 

following form: Name Tel. No. 

Write a C++ program to read the file and output the list in the tabular 

format. The name should be left-justified and numbers right-justified. Use a 

class object to store each set of data. 

 
#include<iostream.h> 

#include<conio.h> 

#include<iomanip.h> 

#include<fstream.

h> class phone 

{ 

public: 

char name[20]; 

long int 

phone_no; void 

getdata() 

{ 

cout<<"Enter the name and 

phone_no"<<"\n"; 

cin>>name>>phone_no; 

} 

void putdata() 

{ 

cout<<endl<<setw(20)<<setiosflags(ios::left)<<name<<setw(10) 

<<setiosflags(ios::right)<<phone_no<<endl; 

} 

}; 

void main() 

{ 

fstream 



 

 

f; phone 

ph; int 

n; 

f.open("phonefile",ios::out|ios::in|ios::app); 
 

clrscr(); 

cout<<"\nEnter the total no_of 

records:"; cin>>n; 

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

{ 

ph.getdata(); 

f.write((char *)&ph,sizeof(ph)); 

} 

f.seekg(0); 

cout<<"\n\nThe content of the file is:\n\n"; 

cout<<setw(20)<<setiosflags(ios::left)<<"NAME" 

<<setw(10)<<setiosflags(ios::right)<<"TELEPHONE

_NO"; while(f.read((char *)&ph,sizeof(ph))) 

ph.putdata(); 

f.close(); 

getch(); 

} 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

**********************************OUTPUT******************************** 

Enter the total no_of 
records:3 Enter the name 
and phone_no RAGHU 
2456570 
Enter the name and 
phone_no RAJEEV 
2457859 
Enter the name and 
phone_no RANJU 
2451230 

 
The content of the file is: 

 
NAME TELEPHONE_NO 
RAGHU 2456570 

RAJEEV 2457859 

RANJU 2451230 



 

 

 
 
18. Write an interactive, menu-driven program that will access the file 

created in program No.17 and implement the following tasks: 

i) To determine the telephone numbers of the specified person. 

ii) To determine the name if a telephone number is given. 

iii) To update the telephone number whenever there is a change. 

#include<iostream.h> 

#include<fstream.h> 

#include<iomanip.h> 

#include<conio.h> 

#include<string.h> 

#include<stdlib.

h> class phone 

{ 

public: long int no; 

char 

name[10]; 

void getdata() 

{ 

cout<<endl<<"enter the 

name :"; cin>>name; 

cout<<endl<<"enter the telephone 

number :"; cin>>no; 

} 

void putdata() 

{ 
 
 
 

}; 
 
 

int 
main() 

{ 

cout<<endl<<setw(10)<<name<<endl<<setw(10)<<no<<endl; 

} 



 

 

phone 

ph; 

fstream 

f; 

clrscr(); 

 

int n; 

f.open("pp1.txt",ios::trunc|ios::in|ios::out|ios

::ate); cout<<"Enter the number of records 

:"; 

cin>>n; 

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

{ 

ph.getdata(); 

f.write((char *)&ph,sizeof(ph)); 

} 

f.seekg(0); 

cout<<endl<<"conents of the file are as 

follows "; while(f.read((char 

*)&ph,sizeof(ph))) ph.putdata(); 

int 

choice; 

while(1) 

{ 

cout<<"\n1.get name from telephone 

number"; cout<<"\n2.get telephone 

number from name"; cout<<"\n3.alter the 

telephone number"; cout<<"\n4.EXIT"; 

cout<<"\nenter ur 

choice "; cin>>choice; 

f.seekg(0); 

f.clear(); 

switch(choice) 



 

 

{ 

case 1:cout<<"\nEnter the telephone number to get the 

name "; int no; 

cin>>no; 

f.seekg(0); 

 

f.clear(); 

while(f.read((char *)&ph,sizeof(ph))) 
if(ph.no==no) 

{ 
 
 
 

} 

break; 

ph.putdata(); 

} 

case 2:cout<<"\nEnter the name to get the telephone 

number"; char search_name[10]; 

cin>>search_name; 

while(f.read((char 

*)&ph,sizeof(ph))) 

{ 
 
 
 

} 

break; 

if(strcmp(ph.name,search_name)==0) 

ph.putdata(); 

case 3:cout<<"\nEnter the name to modify the telephone 

number "; char searchname[10]; 

cin>>searchname; 

while(f.read((char *)&ph,sizeof(ph))) 

{ 

if(strcmp(ph.name,searchname)==0) 

{ 

ph.putdata(); 

cout<<endl<<"Enter the new details to modify 

:"; ph.getdata(); 



 

 

int 

loc=sizeof(ph); 

int p=f.tellp(); 

cout<<endl<<

p; f.seekp(p-

loc); 

f.write((char *)&ph,sizeof(ph)); 

} 

} 

cout<<endl<<"After modification the content of the file is as 
follows "; 

 
f.clear(); 

f.seekg(0); 

while(f.read((char *)&ph,sizeof(ph))) 

ph.putdata(); 

break; 

case 

4:exit(0); 

} 

} 

} 

******************************OUTPUT********************************** 

Enter the number of records 

:3 enter the name :aaa 

enter the telephone number 

:11111 enter the name :bbb 

enter the telephone number 

:22222 enter the name :ccc 

enter the telephone number 

:33333 conents of the file are as 

follows 

aaa 



 

 
41 

1111

1 

bbb 

2222

2 

ccc 

3333

3 

1.get name from telephone 

number 2.get telephone 

number from name 3.alter the 

telephone number 4.EXIT 

enter ur choice 1 

Enter the telephone number to get the name 

11111 found 

aaa 

1111

1 

 

not foundnot foundnot found 

1.get name from telephone 

number 2.get telephone 

number from name 3.alter the 

telephone number 4.EXIT 

enter ur choice 2 

Enter the name to get the telephone 

numberccc ccc 

33333 

1.get name from telephone 

number 2.get telephone 

number from name 3.alter the 

telephone number 4.EXIT 

enter ur choice 3 



 

 
42 

Enter the name to modify the telephone 

number ccc ccc 

33333 

Enter the new details to modify : 

enter the name :ccc 

enter the telephone number 

:44444 42 

After modification the content of the file is as 

follows aaa 

11111 

bbb 

2222

2 

ccc 4444 

 

 
4 

1.get name from telephone 

number 2.get telephone 

number from name 3.alter the 

telephone number 4.EXIT 

enter ur choice 4 



 

 

 
 
19. Write a C++ program that displays the size (in bytes) of a given file. The 

name of the file is specified as command line argument. 

#include<iostream.h> 

#include<fstream.h> 

#include<conio.h> 

void main(int arge,char*argv[]) 

{ 

int 

bcount=0; 

char cl; 

ifstream 

testfile; 

clrscr(); 

cout<<"enter the file name\n"; 

cin>>argv[1]; 

testfile.open(argv[1],ios::in); 

while(testfile) 

{ 

testfile.read((char*)&cl,sizeof(cl)); 

++bcount; 

} 

testfile.close(); 

cout<<"size of the given 

file:"<<argv[1]<<"is"<<bcount<<"bytes"<<endl; getch(); 

} 
 
 

*********************************OUTPUT******************************** 
 
 

enter the file 

name ph.cpp 

size of the given file:is2308bytes 



 

 

 
 
20. Define a function template for finding the minimum value contained in an 

array. Write main( ) function to find the minimum value of integer array and 

minimum value of floating point numbers in an array. 

#include<iostream.h> 

#include<conio.h> 

template<class T> 

T minimum(T a[],int size) 

{ 

T min=a[0]; 

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

{ 

if(a[i]<min) 

min=a[i]; 

} 

return min; 

} 

int main() 

{ 

int 

a[10],size,i,min1; 

float b[10],min2; 

clrscr(); 

cout<<"enter the size 

value:\n"; cin>>size; 

cout<<"enter the integer aray elements\n"; 

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

cin>>a[i]; 

cout<<"enter the floating array elements\n"; 

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

cin>>b[i]; 

min1=minimum(a,size); 

min2=minimum(b,size); 



 

 

cout<<"The minimum integer elements 

is:\n"; cout<<min1; 

 

cout<<"\nThe minimum floating elements is 

:\n"; cout<<min2; 

getch(); 

return 

0; 

} 

************************************OUTPUT****************************** 

enter the size 

value: 5 

enter the integer aray 

elements 20 

30 

10 

38 

28 

enter the floating array 

elements 20.4 

19.7 

14.8 

1.7 

2.6 

The minimum integer elements 

is: 10 

The minimum floating elements 

is : 1.7



 

 

 
21. Write a class template to represent a generic vector. Include member 

functions to perform the following tasks: 

1) To create the vector. 

2) To modify the value of a given element. 

3) To multiply the vector by a scalar value. 

4) To display the vector in the form (10, 20, 30,…..) 

#include<iostream.h> 
#include<string.h> 
#include<conio.
h> 
template<class 
T> class vector 

{ 
T *v; 
int 
size; 
public: 
vector(int m); 
void create(T 
*a); void 
modify(int); 
void 
multiply(int); 
void display(); 

}; 
 

template<class T> 
vector< T > :: vector(int m) 
{ 

v=new T[size=m]; 
for(int 
i=0;i<size;i++) 
v[i]=0; 

} 
 

template<class T> 
void vector<T>::create(T*a) 
{ 

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

cin>>a[
i]; 
v[i]=a[i]
; 

} 



 

 

} 
 

template<class T> 
void vector<T>::modify(int k) 
{ 

v[k]=v[k]+10; 
} 
template<class T> 

 

void vector<T>::multiply(int k) 
{ 

for(int i=0;i<size;i++) 
v[i]=v[i]*k; 

} 
 

template<class T> 
void vector<T>::display() 

{ 
cout.setf(ios::showpoin
t); cout<<"\n("; 
for(int 

i=0;i<size;i++
) 
cout<<v[i]<<
", "; 
cout<<")\n"; 

} 
 

int main() 
{ 

vector <float> 
v1(5); vector 
<int> v2(5); float 
*x; 
int 
*y; 
int i; 
int s; 
cout<<"Enter the float vector element :\n"; 
v1.create(x); 
cout<<"Enter the Interger vector element 
:\n"; v2.create(y); 
cout<<"enter the element u want to modify in float 
vector :"; cin>>i; 
v1.modify(i); 
v1.display(); 
cout<<"\nenter the element u want to modify in int 
vector :"; cin>>i; 
v2.modify(i); 
v2.display(); 



 

 

cout<<"\nenter the number to calculate the scalar product 
:"; cin>>s; 
v1.multiply(s
); 
v2.multiply(s
); 
cout<<"\nthe Float vector after scalar product is as 
follows :"; v1.display(); 
cout<<"\nthe integer vector after scalar product is as 
follows :"; v2.display(); 
getch(); 
return(0
); 

} 
 
 

***********************************OUTPUT******************************* 
 

Enter the float vector 
element : 1.1 
2.2 
3.3 
4.4 
5.5 
Enter the Integer vector 
element : 10 
10 
30 
40 
50 
enter the element u want to modify in float vector :3 

 
(1.100000, 2.200000, 3.300000, 14.400000, 5.500000, ) 
enter the element u want to modify in int 

vector :2 (10, 10, 40, 40, 50, ) 

enter the number to calculate the scalar product :2 
 

the Float vector after scalar product is as follows : 
(2.200000, 4.400000, 6.600000, 28.799999, 
11.000000, ) 

 
the integer vector after scalar product is as 
follows : (20, 20, 80, 80, 100, ) 

 


