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UNIT II 
Introduction to C++ 

 
a. Tokens 

- Keywords, Identifiers and constants 
b. Basic data types 
c. Operators in C++, Operator precedence and associative 

d. Type casting 
e. Structure of  C++ programming  

f. I/ O statements 
g. Arrays, Pointer, References, Structure and unions 
h. Control statements (Branching, looping statements) 

i. Function 
j. Function prototype 

k. Call by value 
l. Call by reference 
m. Inline function  

n. Default arguments 
o. Function overloading 

 

Tokens 
As we know, the smallest individual units in a program are known as tokens. C++ 

has following tokens 

 Keywords 

 Identifiers 

 Constants 

 Strings 

 Operators 

- A C++ program is written using these tokens, white spaces, and the syntax 
of the language.  

- Most of the C++ tokens are basically similar to the C tokens with the 
exception of some additions and minor modifications. 

 

Keywords 

- There are 48 keywords in C++. (There are 32 keywords in C language). 

- These keywords have specific meaning associated (related/connected) with 
them. 

- The keyword can not be used as variable name (user define data type). 

C++ keywords 

asm  auto  break  case  catch 
 char  class  const  continue default 

 delete  do  double  else  enum 
 extern  float  for  friend  goto   

if  inline  int  long  new 
 operator private protected public  register 
 return  short  signed  sizeof  static 

 struct  switch  template this   throw   
try  typedef  union  unsigned virtual  

 void  volatile  while  
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- Many of them are common to both C and C++. 

 
 

IDENTIFIERS AND CONSTANTS 

- Identifiers refer to the names of variables, functions, array, classes etc. 
created by the programmer 

Rules: 

1. Only alphabetic characters, digits and underscores are permitted. 
2. The variable name cannot start with a digit. 

3. Uppercase and lowercase letters are distinct (different). 
4. A keyword cannot be used as a variable name. 

 
- C++ does not have limit on the length of identifiers. 
- Some operating systems impose a restriction on the length of such a 

variable name. 
- Constants refer to fixed values that do not change during the execution of 

a program. 
 

BASIC DATA TYPES 

Data types in C++ can be classified under various categories as follow: 
 
 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 

- Both C and C++ compilers support all the built-in (also known as basic 
or fundamental) data types. 

- ‘void’ data type is not having modifiers. 

- Basic data type Character, integer are having modifiers like signed, 

unsigned, long and short. 
 

 

C++ Data Types 

- structure 

- union 
- class 

- enumeration 

- array 

- function 
- pointer 

- reference 

.User – defined type Derived type 

Built in type 

Integral type void Floating point 

int char float double 
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Declaration of variable: 

- All variable must be declared before they are used in executable 

statements. 
- They can be declared any where in the program. 

Syntax: 
 <data type > <variable name> 
Example: 

 -int rollno;  // “rollno” is the variable of type integer. 
 -char name[10];     // “name” is the variable of type character(string). 
 

 
Dynamic initialization of variables: 

- C++ permits initialization of the variable at runtime known as dynamic 
initialization. 

Example: 

 float area = 3.14 * r * r ; 
 

- From above example, observe that declaration and initialization of variable 
can be done simultaneously. 

 

 
Reference variable: 

- A reference variable provides an alternative name (alias) for previously 

defined variable.  
Syntax: 

    
  
Example: 

  int total = 100; 
                  int &sum = total; 

 
Void data type: 

Two normal uses of void are 

1. To specify the return type of a function when it is not returning any value 
2. To indicate an empty argument list to a function. 
 

Example: 
void funct1(void); 

 
A. User-defined data types: 

i. Structure and Classes 

- ‘struct’ and ‘union’ used as user-defined data type in C and C++.  
- ‘class’ is one new data type introduced by C++. 

-   The class variables are known as objects. 
 
 

Structure and union: 

 

Structure Union 

- The structure, which is a grouping - A data type that allows different 

data type &reference variable = variable - name 
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of variables under one name and 
is called an aggregate data type. 

 

- In object-oriented analysis, this is 
a linked set of objects.  

 
- The variables that make up the 

structure are called members 

(elements or fields). 
 

- The keyword ‘struct’ is used for 
declaring a structure data type. 

 

- Each member of structure is 
having separate memory location 
because of that to avoid 

overwriting. 
 

Syntax: 
           struct <structure name>  
          { 

             type member-name; 
             type member-name; 

             . . 
             . 
           }structure-variables; 

 
Example: 
          struct student 

          { 
               int roll_no; 

               char name[10]; 
           }; 
 

Declaring object to a structure: 

Syntax: 
     <structure name> <structure 

variable> 
 Example: 

           Student Obj1;         
 
Accessing members of structure: 

Individual members of a structure are 

accessed through dot (‘.’) Operator for 

direct access and arrow operator (‘->’) 
when we use pointer object. 

 

Syntax: 
1)Using dot operator 

data types to be assigned to the 
same storage location. 

 

- C++ supports a special type of 
union called an anonymous 

union. 
 

- A union is a memory location 

that is shared by two or more 
different types of variables. 

 
- The keyword ‘union’ is used for 

declaring a union data type. 

 
- Each member of union is 

having same memory location 

because of that to overwriting 

the contents.. 

 
Syntax: 
           union <union type name>  

          { 
             type member-name; 

             type member-name; 
             . . 
             . 

           }union-variables; 
 
Example: 

          union student 
          { 

               int roll_no; 
               char name[10]; 
           }; 

 
Declaring union variable: 

Syntax: 

        <union name><union variable> 
 Example: 

           Student unit1;       
   
Accessing data members of union: 

To access a member of a union, use the 
same syntax that you would use for 

structure: the dot (‘.’) operator for 

direct access and arrow operator (‘->’) 

when we use pointer object 

Syntax: 
1)Using dot operator 
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(object name).(member name) 

Example: 

     Obj1.roll_no; 
     Obj1.name; 
 

2)Using arrow operator 
(object name)->(member name) 

 
Example: 
   Obj1->roll_no; 

   Obj1->name; 
 

(object name).(member name) 

Example: 

   Obj1.roll_no; 
   Obj1.name; 
 

2)Using arrow operator 
      (object name)->(member name) 

 
Example: 
   Obj1->roll_no; 

         Obj1->name; 
. 

 

 

//Program to demonstrate structure //Program to demonstrate union 
#include<iostream.h> 

#include<conio.h> 

struct student 

{ 

int roll_no; 

int marks; 

}; 

void main() 

{ 

student obj1; 

clrscr(); 

cout<<"\nInput student information"; 

cout<<"\nRoll No: "; 

cin>>obj1.roll_no; 

cout<<"\nMarks :"; 

cin>>obj1.marks; 

cout<<"\nStudent Information is "; 

cout<<"\nRoll no : "<<obj1.roll_no; 

cout<<"\nMarks   : "<<obj1.marks; 

getch(); 

} 

Output: 

Input student information 

Roll No: 01 
Marks : 23 
Student information is   

Roll No: 01 
Marks : 23 
 

#include<iostream.h> 

#include<conio.h> 

union student 

{ 

 int roll_no; 

int marks; 

}; 

void main() 

{ 

student unit1; 

clrscr(); 

cout<<"\nInput student information"; 

cout<<"\nRoll No: "; 

cin>>unit1.roll_no; 

cout<<"\nMarks :"; 

cin>>unit1.marks; 

cout<<"\nStudent Information is "; 

cout<<"\nRoll no : "<<unit1.roll_no; 

cout<<"\nMarks   : "<<unit1.marks; 

getch(); 

} 

Output: 

Input student information 

Roll No: 01 
Marks : 23 
Student information is   

Roll No: 23 
Marks   :23 
 

ii. Enumerated data type 

- The enum keyword (from C) automatically enumerates a list of words by 
assigning them values 0,1,2 and so on. 

- This facility provides an alternative means for creating symbolic 

constants. 
- The syntax of an enum statement is similar to that of the struct 

statement 
- By default, the enumerators are assigned integer values starting with 0 

for the first enumerator, 1 for the second, and so on.  
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- In C++, an enum defined within a class( or structure) is local to that class( 
or structure) only. 

Example: 
 enum shape{circle, square, triangle}; 

 enum color{red, blue, green, yellow}; 
 enum position{off, on}; 
 enum class{BCA,BSc_cs,BSc_cm,BSc_se, BSc_it}; 

 
we can declare new variable 

 Example: 

  shape ellipse_type  // ellipse is of type shape. 
  color background // background is of type color.  

  class code   // code is of type class 

//Program to demonstrate ‘enum’ keyword. 
 

#include<iostream.h> 

#include<conio.h> 

enum batch{BCA,BSc_cs,BSc_cm,BSc_se,BSc_it}; 

 

void main() 

{ 

clrscr(); 

int code=0; 

do 

{ 

cout<<"\nEnter student class [0-4]: "; 

cin>>code; 

 switch(code)  

 { 

 case BCA: 

 cout<<"\nSelect BCA "; 

 break; 

 case BSc_cs: 

 cout<<"\nSelect BSc CS "; 

 break; 

 case BSc_cm: 

 cout<<"\nSelect BSc CM "; 

 break; 

 case BSc_se: 

 cout<<"\nSelect BSC SE "; 

 break; 

 case BSc_it: 

 cout<<"\nSelect BSc IT "; 

 break; 

 default: 

 cout<<"\nInvalid input"; 

 break; 

 } 

}while(code >= 0 && code <= 4); 

getch(); 

} 

 

Output: 

Enter student class [0-4]: 2 

Select BSc CS 

 
[ In this given program 

programmer define 
enum datatype that is 
‘batch’ under that more 

than one option is 
available. After 
execution of this 

program, if user 
chooses ‘2’ then it will 

display the answer 
‘Select BSc CM’. it 
means that by default, 

the enumerators are 

assigned integer values 

starting with 0 for the 

first enumerator, 1 for 

second and so on. It 

means in given 
example: 0 for BCA, 1 
for BSc_cs, 2 for 

BSc_cm and so on.] 

 
B. Derived data types: 
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Arrays 

- A collection of data elements arranged to be indexed in one or more 

dimensions. In C++, arrays are stored in contiguous memory.  
- A collection of data elements acquiring different data but same data type 

- The application of array in C++ is similar to that in C, but only one 

exception is character array initialization. 
Example: 

char string[3]= ”XYZ”  // character type initialization is valid in C. 
 

- But in C++, the size should be one larger than the number of character in 

the string. For instance, 
 

Char string[4] = “xyz”  // character type initialization is valid in C++ 
 
Functions: 

- We can say function is to do a given specific task. 
- A function is a mechanism that enables us to use modular programming 

and facilitates software reuse. 
- A statement block in a program is a set of statements within curly braces. 
- Function can use local and global variables and even other functions, in 

their implementation. 
Syntax: 

               Data-type function-name(argument-list);       .      

 

Pointers: 

- A pointer is a variable that to holds a memory address of another 

variable.  

- Pointers are generally used in C++ for memory management and achieving 
polymorphism. 

 

Pointers are declared and initialization: 
 int *ip,x      //declare integer pointer variable “ip” and simple variable ‘x’. 

      ip = &x;  // address of ‘x’ assigned to ip. 
 *ip = x; // 10 assigned to ‘x’ through indirection 

 

 

 

 

Symbolic constant 

There are two ways of creating symbolic constant in C++. 

i. Using the qualifier “const”, and 
ii. Defining a set of integer constant using “enum” keyword. 

       

- Value declared as const cannot be able to modify in whole program. 
- In C++, we can use const in a constant expression, such as 

Example:   

const int size = 10; 
char name[size]; 

 
- C++ requires a const to be initialized. 
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- A const in C++ defaults to the internal linkage and therefore it is local to 
the file where it is declared. In ANSI C values are global in nature. 

- Const can be referenced from another file, we must explicitly define it as 
an extern in C++. 

Example: 
 extern const int total = 100; 

 

Structure of C ++ Program 

- Typical C++ program would contain four sections. 
- These sections may be placed in separate code files and then compiled 

independently or jointly. 
 

Structure of C++ program: 

 
 

 
 

 
 
 

 
 
 

 
 

 
- It is a common practice to organize a program into three separate files. 
- The class declaration is placed in a header file. 

- The definitions of member functions go into another file. 
- The main program that uses the class is placed in a third file which 

“includes” the previous two files as well as any other files required. 
-  This approach is based on the concept of client server model. 
- The class definition including the member functions constitute the 

server that provides services to the main program known as client. 
- The client uses the server through the public interface of the class. 
 

The client server model 

 

 
 

         server 

 
 

 
 
 

 

                                                                     client 
 

Include files 

Class declaration 

Member functions definitions 

Main function program 

Section 1 

Section 2 

Section 3 

Section 4 

Member Functions 

Class definition 

Main function program 
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I/O statements 
Let us begin with a simple example 

Output statement 

// program to demonstrate simple output statement 

 
#include<iostream.h> 

 
void main()     // start main() function 

{ 
cout << “ Welcome in OOP language”; 
} 

 
Output 
Welcome in OOP language 

- First include header files. That 
would be helpful to us during 

the program.  
- After that execution begin with 

main() function. Every C or 
C++ program must have main() 
function. 

- With the help of cout (console 
output and insertion operator) 
displays the message on 

console. 
C++ introduce new comment 

symbol that is “//”(double slash). 
Before that we are used “/*     */” 
in ANSI C as comment line. 

 

Input statement 

// program to demonstrate simple input statement 

#include<iostream.h> 
void main()     // start main() function 

{ 
char name[10]; 
cout << “ Welcome in OOP language”; 

cout<< “Input good name please : ”; 
cin >> name; 

cout<< “Your good name is :” << name; 
} 
 

Output: 
Welcome in OOP language 

Input good name please : anil 
Your good name is : anil 
 

- With the help of cout (console 
output and insertion operator) 

displays the message on 
console. 

- With the help of cin(console 

input and extraction operator) 
take input from user. 

 
 

 

 
 

Operators in C++ 
- All C operators are valid in C++ also. 
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In addition, C++ introduces some new operators. 

Operator Name 

   << Insertion operator 

   >> Extraction operator 

   :: Scope resolution operator 

   ::* Pointer to member  

   ->* Pointer to member operator 

   .* Pointer to member operator 

   delete Memory release operator 

   endl Line feed operator 

   new Memory allocation operator 

   setw Field width operator 

 
<< Insertion operator: 

- “<<” is insertion or put to operator. 

- It insert (or sends) the contents of the variable on its right to the object on 
its left. 

- This is similar to printf() operation in C language.  
Example: 

  cout << name; 

- Above statement will display the contents of variable “name”.  
- Here, “cout” is predefined object that represents standard output stream in 
C++. 

 
 

 

>> Extraction operator: 

- “>>” operator is extraction operator or get from operator. 

- If extracts (or takes) the value from the keyboard and assign it to the 
variable on its right.  

- This is similar to scanf() operation in C language. 
Example: 

  cin >> number1; 

- This statement causes the programmer to wait for the user to type in a 
number. 

- “cin” is predefined object in C++ that corresponds to standard input 

stream. 
 

Scope resolution operator 

- C++ is also a block structured language 
- Blocks and scopes can be used in constructing programs. 

- The same variable name can be used to have different meanings in 
different blocks. 

- A variable declared inside a block is said to be local to that block 
 
Example: 

…. 
 { 
  int x = 10; 

 } 
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 …. 
 { 

  int x =1;  
 } 

 
- In above example, the two declarations of x refer to two different memory 

locations containing different values. 

- Block in C++ is often nested. 
- In C, global version of a variable cannot be accessed from within the 

inner block. C++ resolves this problem by introducing new operator “::” 

called the scope resolution operator. 
Syntax: 

    :: variable name  

 
 

// Program to demonstrate scope resolution operator 

# include< iostream.h> 

#include<conio.h> 
int m = 10;                   // global variable m 

 
void main() 
{ 

     Int m =20 ;                 // local in main function 
clrscr(); 

     { 
        int k =m; 
        int m = 30;     // m declare in inner block 

   
      cout << “\n We are in inner block”; 
      cout << “\n k =” <<k ; 

      cout << “\n m=” << m ; 
      cout << “\n ::m=” << ::m; 

     } 
 
      cout << “\n We are in outer block”; 

      cout << “\n m=” << m ; 
      cout << “\n ::m=” << ::m; 

getch(); 
} 
 

Output: 

We are in inner block 
 k= 20 

 m= 30 
::m= 10 

 
We are in outer block 
 m = 20 

 ::m= 10 

[ In above program, the 

variable m is declared at 
three places, namely, 

outside the main 
function, inside the 
main(), and inside the 

inner block] 
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Member dereferencing operators 

- C++ permits us to access the class members through pointers. In order to 

achieve this, C++ provides a set of three pointer- to member operators. 

operator Function 

::* To declare a pointer to a member of a class. 

* To access a member using object name and a pointer to that member. 

->* To access a member using a pointer to the object and a pointer to that 
member. 

 

 
 

Memory management operators 

- C uses malloc() and calloc() functions to allocate memory dynamically at 
run time. 

- C++ defines two unary operators new and delete that perform the task of 
allocating and freeing the memory. 

- An object can be created by using new, and destroyed by using delete as 

and when required. 
- An data object created inside a block with new, will remain in existence 

until it is explicitly destroyed by using delete. 
 
The new operator can be used to create objects of any type. It takes the following 

form: 
   

       Pointer-variable = new data-type;          

 

Here,  
- Pointer variable is a pointer of type data type. 

- The new operator allocates sufficient memory to hold a data object of 

type data type and return the address of the object. 
- The pointer variable holds the address of the memory space allocated. 

   

P  =  new  int 
Q =  new float 

 
Where, 

- p is a pointer of type int and q is a pointer of type float. 

 

int *p = new int; 

float *q = new float; 

 
 subsequently, the statement 

    
   *p = 25; 

   *q = 7.5; 

- Assign 25 to the newly created int object and 7.5 to the float object. 
 

We can also initialize the memory using the new operator.  
This is as follow 
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        pointer-variable = new data-type(value); 

 
Example: 

     int *p = new int(25); 
     float *q = new float(7.5); 

 

With user define data type such as arrays, structures and classes. The general 
form: 
 

Pointer-variable = new data type [size]; 

 

Here, size specifies the number of elements in the array or multiple dimension 
arrays. 
Example: 

 
  int *p = new int[10]; 

  array_ptr = new int[3][5][4]; 
 
when a data object no longer needed, it is destroyed to release the memory 

space for reuse. 
 

Syntax:  delete pointer-variable; 

 

Example:             delete p; 

   delete q; 

 
if we want to free a dynamically allocated array, we must use the following 

form delete. 
 

Delete [size] pointer-varaible; 

 
- The size specifies the number of elements in the array to be freed. 

Example: 
 

          delete [ ]p; 

 
 

The new operator offers the following over the function malloc( ): 
1. It automatically computes the size of the data object. We need not use the 

operator sizeof. 

2. It automatically returns the correct pointer type, so that there is no need 
to use a type cast. 

3.  It is possible to initialize the object while creating the memory space. 
4. Like any other operator, new and delete can be overloaded. 
 

Manipulators: 

 

- Manipulators are operators that are used to format the data display. 
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- The most commonly used manipulators are endl and setw. 
- The endl operator is similar to that of ‘\n’. 

 
Example: 

  Cout  << “m = ” << endl; 
  Cout  << “n =” <<endl; 
This would cause two lines of output. 

Output:   

m = 
n  =  

 
 

 

Operator precedence & associative: 
- C++ enables us to add multiple meanings to the operators, yet their 

association and precedence remain the same. 
- The label prefix and postfix distinguish the uses of ++ and --. 

- The symbols +, -, * and & are used as both unary and binary operators. 
 

Operator Associative 

    :: Left to right 

->.( ) [ ] postfix ++ postfix -- Left to right 

Prefix ++ prefix -- ~ ! unary + , -  

Unary * unary & ( type ) sizeof new delete 

Right to left 

-> * * Left to right 

* / % Left to right 

+ - Left to right 

<< >> Left to right 

<< = >> = Left to right 

= =  != Left to right 

&   ^   |    &&  ||   ?: Left to right 

= * = / = % = + = =  Right to left 

<< = >> = & = ^ = | = Left to right 

,(comma) Left to right 

  

 
 

Type casting operator 

- C++ permits explicit type conversion of variables or expressions using 

the type cast operator. 
- A type – name behaves as if it is a function for converting values to a 

designated type. 

- The function call notation usually leads to simplest expressions. 
 

 
 
ANSI C++ adds the following new cast operators: 

a. const_cast 
b. static_cast 
c. dynamic_cast 
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d. reinterpret_cast 
 

The following two versions are equivalent: 
Syntax: 

(type-name) expression  // C notation 
type–name (expression) // C++ notation 

 

Example: 

Average = sum / (float)ii;  // C notation 
Average = sum / float(i);  // C++ notation 

 
 

Control structures 
- A function is a set up to perform a task. When the task is complex, many 

different algorithms can be designed to achieve the same goal. 
- The format should be such that it is easy to trace the flow of execution of 

statements. 

Following are the control structures: 
1. Selection structure (branching statement) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 
 

 
 

C++ supports two types of selection statements: 
if and switch. 

If statement 

The if statement is implemented in three forms: 

i. if statement 

ii. if .. else statement 

iii. if.. else.. if ladder statements 

 The general form of the if statement is 

Action 1 Action 2 

Action 3 
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 if (expression or 

condition)  

 { 
              Statement; 

 } 
 else 

 { 

      Statement; 
 } 

 

 
 

 
- A statement may consist of a single statement, a block of statements, or 

nothing.  

- If expression/conditions is to true, then first block is executed. If 
expression/condition is false then else statement or second block is 

executed. 
 
Nested if else 

 

 if (expression or 

condition)  

 { 
              Statement; 

 } 
 else 

 { 

                 if  
     { 

         Statement; 
      } 
                 else 

                { 
                   Statement; 
                } 

           } 

 

Switch statement: 

  switch (expression)  
 { 

     case (condition 1): 
      { 

            Statement 1; 
       } 
    case (condition 2): 

      { 
            Statement 2; 
       } 

      default:  
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       { 
            Statement 3; 

       } 
} 

- This is a multiple branching statement where, based on a condition, the 
control is transferred to one of the many possible points. 

- In a switch there can be either variable or expression 

- If it is a variable it must be either integer or character 
- If it is an expression it must be an arithmetic expression. 
- There can be any number of cases. 

- Every case should have unique value. 
- These cases can be written in any sequence. 

- In a case there can be any number of statements. 
- It is possible to have the nested switch. 
- After every case break statement is compulsory. 

- Default is a case which gets selected when none of the case value 
matches with the result of expression. 

- Default case is optional. 
 
2. Loop structure ( Iteration or Repetition ) 

      We are using following as a looping statements 
 
i. do ..While 

- Until the condition is false, all the statements within do while loop will be 
execute. 

- At least one time this loop will be executed, whether condition is true or 
false. 

 

Syntax: 
           do 

           { 
  Action1; 
      }while(condition is true); 

        Action2; 
 
ii. While 

 

- Under while loop, firstly condition is check. Whether condition is true 

then we can able to enter under loop. 
- Until the condition is false, all the statements within do while loop will be 

execute. 

Syntax: 
               while( condition ) 

  { 
                             Action 1; 
                             Action 2; 

                  } 
 
 

Difference between ‘while’ and ‘ do while’ 
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Sr.  

no. 

While Do—while 

1) Condition is at the top Condition is at the bottom. 

2) No necessity of brackets if 
there is single statement in 

body. 

Brackets are compulsory even if 
there is a single statement. 

03) There is no semicolon at the 
end of while. 

The semicolon is compulsory at 
eh end do-while. 

04) Computer executes the body 
if and only if condition is 

true. 

Computer executes the body at 
least once even if condition is 

false 

05) This should be used when 

condition is more important. 

This should be used when the 

process is important. 

06) This loop is also refered as 

entry controlled loop. 

This loop is also refered as exit 

controlled loop. 

07) while(n<=10) 

{ 
 cout<<n; 
n++; 

} 

Do 

{ 
cout<<n; 
n++; 

}while(n<=100); 

                      
iii. for : 

- This is also a loop structure. 
- Under the for loop divide into three parts as follows: 

 
1. Initial value 

Under this first give a value to memory variable. 

2. Condition 

In this statement, there is condition. 

This loop will execute until this given condition is satisfied or true. 
3. Increment / Decrement 

With the help of these we can able to increment / decrement the 

value of given variable. 
Syntax: 

 for(initial value; condition ; increment / decrement operator) 

 { 
  Action / statement 1; 

 } 
 
 

 
 

 
 
Functions: 

Definition  
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“It refers to writing a list of instructions or actions for the computer to 

follow, and organizing these instructions into groups known as functions”. 

 

- We can say function is to do a given specific task. 

- A function is a mechanism that enables us to use modular programming 
and facilitates software reuse. 

- A statement block in a program is a set of statements within curly braces. 

- Function can use local and global variables and even other functions, in 
their implementation. 

Syntax: 

               Data-type function-name(argument-list);       .      

 
Function Prototyping: 

- Function prototyping is one improvement added to C++ functions. 

- The prototype is a declaration that defines the arguments passed to the 
function and type of value returned by the function. 

- With a function prototyping, a template is always used when declaring and 

defining a function. 
 

Syntax: 

               Data-type function-name(argument-list);        

     
- The argument list contains the types and names of arguments that must be 

passed to the function. 
Example: 
 

               int add(int x, int y)           .      

 

 
 

 
As per above example, we observed that  
- “add” is the function name. 

- Before “add” function declared program use keyword “int”. That is the 
return data type, it means “add” function return integer type data. 

- “(int x, int y)” these are the two parameters of integer data type. 

- “x” & “y” both are the variable of integer type. 
  

 
Call by value: 

 

- When the value of the variable are passed to the called function and any 
alterations on this value has no effect on the original value of the passed 

variable. 
- When arguments (parameter) are passed to the called function, the 

values passed are through temporary variables. 

- This is one way that value of arguments can be passed to a subroutine. 
- Function cannot access the actual memory location of the original 

variable and therefore unable to change its original values. 
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Syntax: 

  void main() 

                   { 
                           void add(int,int);                                  //Declaration of 

function 
                            …… 
                            add(a,j);                                                //call the function 

                    } 
                     void add( int x, int y) 
                       { 

                                  Statements 
                        } 

      Example: 

  void main() 
                   { 

                           void add(int,int);                                  //Declaration of 
function 

                            int a,b; 
                             cout<< “\nInput First no.:”; 
                             cin>>a; 

                             cout<< “\nInput Second no.:”; 
                             cin>>b; 
                            add(a,j);                                                //call the function 

                    } 
                     void add( int x, int y) 

                       { 
                            cout<< “\nTwo No. is : ”<<a<< “\t”<<b; 
                        } 

 

 

 
Call by Reference: 

- By default, C++ uses call by value 

- In call by reference passes the address of argument to the function. 
- Provision of the reference variables in C++ permits us to pass parameters 

to the functions by reference . 

- When we pass arguments by reference, the “formal” arguments in the 
called function become aliases (alternative name) to the actual 

arguments in the calling function. 
- It means that when the function is working with its own arguments, it is 

actually working on the original data. 

 
There are two ways to achieve call by reference. 

1) Use reference parameter. 
2) Clearly pass a pointer to the argument. 
 

     Example:          

1) Use reference parameter 

#include<iostream.h> 
#include<conio.h> 
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void main() 
{ 
   int x,y;  

   void swap(int,int);       //declaration of function 
   clrscr(); 

   x=10; 
   y=20; 
   swap(&x, &y);       // call the function and pass the value. 

cout<< “After swapping the values are”; 
cout<< “\nValue of x : ”<<x; 

cout<< “\nValue of y : ”<<y; 
getch(); 
   getch(); 

} 
void swap( int a, int b)         // a and b are reference variables 
{ 

    int temp = a;                     // Dynamic initialization 
    a= b; 

    b= temp; 
} 
Output: 

After swapping the values are: 
Value of x : 20 

Value of y : 10 
 

 
      Example:          

2) Use  pointer parameter 

 

void main() 
{ 

   int x,y;  
   void swap(int *,int *); 
clrscr(); 

   x=10; 
   y=20; 
   swap(&x, &y);     

cout<< “After swapping the values are”; 
cout<< “\nValue of x : ”<<x; 

cout<< “\nValue of y : ”<<y; 
getch(); 
} 

void swap( int *a, int *b)         // a and b are reference variables 
{ 

    int temp; 
    temp = *a;          // assign the value at address a to temp 
    *a= *b;                          // put the value at b into a 

    *b= temp;                     // put the value at temp into b. 
} 
Output: 
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After swapping the values are: 
Value of x : 20 
Value of y : 10 

 

 
Default Argument: 

- Default values are specified when the function is declared. 
- The function assigns a default value to the parameter which does not 

have a matching argument in the function call. 

- The complier looks at the prototype to see how many arguments a function 
uses and alerts the program for possible default values. 

- The default value is specified similar to a variable initialization 
- A default argument is checked for type at the time of declaration and 

evaluated at the time of call. 

- Default arguments are useful in situations where some arguments always 
have the same value. 

- Using default arguments, a programmer can use only those arguments that 

are meaningful to a particular situation. 
 

Syntax: 

             float area(int volume, int r=3.23);  // r is default argument 
Example: 

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

void main() 
{ 
  float loan; 

int installment(float, int install=4000,int ii=0); 
cout<< “\nInput loan taken :”; 
cin>>loan; 

int i; 
i=installment(loan); 

cout<< “\nTotal “<<i<< “ installments for given 
loan”; 

} 

int installment(float loan, int install, int ii) 
{ 

   while(loan>0 ) 
   { 
         Loan=loan-install; 

        ii++; 
   } 
return ii; 

} 

 

 
Inline Function: 

- ‘inline’ keyword is used do declare inline function. 

- Inline function is define and declare before main function 

- Declaration and definition of inline function is same. 
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- The advantage of using inline functions is that they save memory space. 
- An inline function is a function that complete in line when it is 

invoked. That is, the compiler replaces the function call with 
corresponding function code. 

- Remember that the inline keyword merely sends a request, not a 

command, to the complier. 
- Complier may ignore this request if the function definition is too long or 

too complicated and compile the function as a normal function. 
- The functions are made inline when they are small enough to be defined in 

one or two lines. 

 
 Some of the situations where inline expansion may not work are: 

- For functions returning values, if a loop, a switch, or a goto exists. 
- For functions not returning values, if a return statement exists. 
- If functions contain static variables. 

- If inline functions are recursive. 
 

 
 
 

 
Syntax: 
 inline <datatype><function name>( ); 

 

//Program to demonstrate inline function 

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

 inline float add(int x, int y) 
{  

            return(x + y ); 
 } 
void main() 

{ 
 int  a= 10; 
int b=10; 

cout<< “\nAddition is: ”<<add(a,b); 
} 

Output: 
Addition is: 20 
 

 
 

Function Overloading: 

- Function overloading means the use of same function name to create 

functions that perform a variety of different tasks this is known as 

function polymorphism (overloading). 
- Overloading means the use of same thing (or name) for different 

purposes. 
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- We can design a family of functions with one function name but with 

different argument lists. 

- The function would perform different operations depending on the 
argument on the argument list in the function call. 

 
The function selection involves following steps: 

o The complier first tries to find an exact match. 

o the exact match is not found, the compiler uses the integral promotions 
to the actual arguments, such as  

char to int 

float to double 
o When either of them fails, the compiler tries to use the built in 

conversion to the actual arguments and then uses the function whose 
match is unique. If conversion is possible to have multiple matches, then 
the compiler will generate an error message. 

o if all of the steps fail, then the complier will try the user defined 
conversion in combination with integral promotions and built in 

conversions to fine a unique match. 
Example: 

//program to demonstrate function overloading 

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

int volume(int s) 
{ 

     return(s*s*s); 
} 
double volume(double r, int h) 

{ 
     return(3.14419*r*r*h); 

} 
long volume(long l, int b, int h) 
{ 

     return(l * b * h); 
} 
 

void main( ) 
{ 

   clrscr( ); 
   cout<< volume(10)<<endl;          
 cout<< volume(2.5, 8)<<endl; 

            cout<< volume(100L, 75, 15)<<endl; 
  getch( ); 

}     
Output 

1000 

157.26 
112500 
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