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8.0 Objective 

After going through this unit you will understand: 

 Working of new and delete operator 

 

 

   Unit 

  

MEMORY AND POINTERS 



 Overloading of new and delete operator 
 Heap memory consumption 
 Sequence of constructor and destructor execution 
 Concept of Virtual function, static function and friend function 
 this pointer 
 Pointer with Array, and strings 
 Streams 
 File pointers 
 I/O Redirection 
 Command Line Arguments 

8.1 Introduction  

This unit covers the concept related to memory and pointers. First few sections are of how new and delete 
operators are used and how it is overloaded. By using new and delete operator the memory is occupied and 
released i.e. heap management is required. Memory is used from heap. Next topic is of constructor and 
destructor execution sequence related. Then a section talks some of the different type of functions i.e. 
virtual, static and friend. Pointers are used to access memory of a variable. this pointer is used to access 
local variable member. Pointers can also access arrays, functions and strings. In fact array, somewhat works 
like pointers. Objects also have memory. Hence, pointers can be used to access object also. C++ supports 
a number of I/O operations to perform read and write operations. Streams act like a bridge between I/O 
devices and users. To access the file, file pointers are used. In C++ standard streams can be redirected as 
well as user can define their own streams. Variables to main function can be passed from command line 
also. 

The rest of the chapter is organized as follows. Section 4.2 describes the concepts of inheritance. Section 
4.3 explains the properties of base and derived classes. Section 4.4 discusses access control and inheritance. 
Section 4.5 describes the types of inheritance.  Sections 4.6 and 4.7 explain virtual base classes and abstract 
classes. Section 4.8 discusses about constructors in derived classes. Section 4.9 explains member classes 
and finally section 4.10 concludes the chapter with its summary. 

8.2 The new and delete operators 

In C++ dynamic memory allocation and deallocation of objects is done by the new and delete operators 
respectively. The new operator assign memory for objects from a pool called the free store. The delete 
operator frees the memory assigned to objects by new operator. The new operator calls the special function 
operator new, and the delete operator calls the special function operator delete. 

The new function in the C++ Standard Library supports the activities specified in the C++ standard, which 
is to throw an exception ‘std::bad_alloc’ if the memory assignment fails. If non-throwing version of new is 
to be used, program is to be linked with nothrownew.obj. However, when it is linked with nothrownew.obj, 
the default operator new in the C++ Standard Library stops functioning. 

The new operator 

The following statement when encountered in a program, it decodes it into a call to the function operator 
new: 



char *p = new char[BUFFER_SIZE];   

If the storage request is for zero bytes, operator new returns a pointer to a distinct object (that is, every time 
a new pointer is returned when there is a call to operator new). If there is inadequate memory for the 
allocation demand, operator new throws an exception: std::bad_alloc, or returns nullptr if program is linked 
in non-throwing operator new support. 

The scopes for operator new functions are mentioned in the subsequent table 8.1. 

Table 8.1: Scope for operator new Functions 

Operator Scope 

class-name::operator new Class 

::operator new Global 

 

The first parameter of operator new must be of type size_t (a type defined in <stddef.h>), and the return 
type is always void \*. 

When the new operator is used to assign objects of built-in types, arrays of any type and objects of class 
type that do not contain user-defined operator new functions, the global operator new function is 
instantiated. When the new operator is used to assign objects of a class type where an operator new is 
defined, that class's operator new is called. 

An operator new function designed for a class is a static member function (that cannot, hence, be virtual). 
It conceals the global operator new function for objects of that class type. Consider the scenario                                 
where new is used to allot and set memory to a given value: 

// the new operator function.cpp   
#include <memory.h>   
#include <malloc.h>   
 
class Spaces   
{   
public:   
    Spaces(){}   
    void *operator new( size_t st_AllocateBlock, char ch_Init );   
};   
void *Spaces::operator new( size_t st_AllocateBlock, char ch_Init )   
{   
    void *pTemp = malloc( st_AllocateBlock );   
    if( pTemp != 0 )   
        memset( pTemp, ch_Init, st_AllocateBlock );   
    return pTemp;   
}   
// For distinct objects of type Spaces, the global operator new function is hidden. Therefore, the following 
code allocates an object of type Spaces and initializes it to 0xa5   



int main()   
{   
   Spaces *a5 = new(0xa5) Spaces;   
   return a5 != 0;   
}   
 
The parameter given in parentheses to new be passed to Spaces::operator new as the ch_Init argument. 
However, the global operator new function is unseen, triggering code such as the following to produce an 
error: 

Spaces *SomeSpaces = new Spaces;   

The delete operator 

The dynamically allocated memory by using the new operator can be freed by means of the delete operator. 
The delete operator instantiate the operator delete function, which releases memory back to the existing 
pool. The class destructor (if there is one) is called is the delete operator is used. 

There are class-scoped operator and global delete functions. A given class can only have one operator delete 
function associated with it; if defined, it hides the global operator delete function. The global operator delete 
function is every time called for any type of arrays. 

Two forms are there for the global operator delete and class-member operator delete functions: 

void operator delete( void * );   
void operator delete( void *, size_t ); 

Only one of the above two forms can be available for a given class. The first type receives a single argument 
of type void \, which holds a pointer to the object to deallocate. The second type sized deallocation receives 
two arguments, the first one is a pointer to the memory block to deallocate and the second is the number of 
bytes to deallocate. The return type of both types is void (operator delete* cannot return a value). 

The idea of the second form is to accelerate searching for the right size category of the object to be removed, 
which is often not kept near the allocation itself and likely uncached. It is mainly beneficial when an 
operator delete function from a super class is used to delete an object of a sub-class. 

The operator delete function is static; therefore, it cannot be virtual. The operator delete function follows 
access control, as termed in Member-Access Control. 

The susequent example shows user-defined operator new and operator delete functions aimed to record 
allocations and deallocations of memory: 

#include <iostream>   
using namespace std;   
 
int fLog_Memory = 0;      // Logging is performed (0=no; nonzero=yes)?   



int cBlocks_Allocated = 0;  // Blocks allocated are counted.   
 
// User-defined operator new.   
void *operator new( size_t st_AllocateBlock ) {   
   static int fInOp_New = 0;   // Guard flag.   
 
   if ( fLog_Memory && !fInOp_New ) {   
      fInOp_New = 1;   
      clog << "Memory block " << ++cBlocks_Allocated << " allocated for " << st_AllocateBlock   
          << " bytes\n";   
      fInOp_New = 0;   
   }   
   return malloc( st_AllocateBlock );   
}   
 
// User-defined operator delete.   
void operator delete( void *pv_Mem ) {   
   static int fInOp_Delete = 0;   // Guard flag.   
   if ( fLog_Memory && !fInOp_Delete ) {   
      fInOp_Delete = 1;   
      clog << "Memory block " << cBlocks_Allocated       << " deallocated\n";   
      fInOp_Delete = 0;   
   }   
 
   free( pv_Mem );   
}   
 
int main( int argc, char *argv[] ) {   
   fLog_Memory = 1;   // Logging is turned on   
   if( argc > 1 )   
      for( int i = 0; i < atoi( argv[1] ); ++i ) {   
         char *p_Mem = new char[10];   
         delete[] p_Mem;   
      }   
   fLog_Memory = 0;  // Logging is turned off.   
   return cBlocks_Allocated;   
}   

The above code can be used to perceive "memory leakage" — that is, memory that is allotted on the free 
store but never released. To accomplish this detection, the global new and delete operators are redefined to 
tally allocation and deallocation of memory. 

8.3 Heap Consumption 



The heap is used to allocate memory during program execution, that is, run time. In assembly language, 
there is no such thing as a heap. All memory is for the programmer, and he/she can use it directly. In various 
ways, C/C++ is a better programming environment than assembly language. However, a cost has to be paid 
to use either C or C++. The cost is separation from the machine. We cannot use memory anywhere; we 
need to ask for it. The memory from which we receive information is called the heap. 
 

 
Figure 8.1: Heap review 

The C/C++ compiler may place automatic variables on the stack. It may store static variables earlier than 
loading the program. The heap is the piece of memory that we allocate. Figure 8.1 shows a view of the 
heap. 

Local variables are stored in the stack, and the code is in code space. The local variables are destroyed when 
the function returns. Global variables are stored in the data area, and they are accessible by all functions. 
The heap can be considered a huge section of memory in which large numbers of memory locations are 
placed sequentially. 

As stated earlier, all local variables are stored in the stack. As soon as the function execution is completed, 
local variables are destroyed, and the stack becomes empty. The heap is not cleared until the program 
execution is completed. It is the user’s task to free the memory. The memory allocated from the heap 
remains available until the user explicitly deallocates it. 

While solving problems related to memory allocation, we always believe that large memory is available, 
and the heap is at no time short of memory. It is bad programming to depend on such guesses, which may 
cause an error in application. In C, the function malloc() is used to allocate the memory, and if this function 
fails to allocate the memory, it returns NULL pointer. By checking the return value of the function malloc(), 
failure or success of the memory allocation is tested, and appropriate sub-routines are executed. 



C++ allows us to apply similar logic with new operators. C++ allows us two function pointers known as 
_new_handeleri and set_new_handler. The _new_handler holds a pointer to a function. It requires no 
arguments and returns void. 

If a new operator fails to allocate the memory requested, it will invoke the function *_new_handler and 
again, it will attempt the memory allocation. By default, the function *_new_handler directly closes the 
program. It is also possible to substitute this handler with a function that releases memory. This can be 
directly accomplished by executing the function set_new_handler that returns a pointer to the handler. 

A program to use set_new_handler function. 

#include<new.h> 
#include<iostream.h> 
#include<conio.h> 
#include<stdlib.h> 
void m_warn() 
{ 
cerr << “\n Cannot allocate!”; 
exit(1); 
} 
int main() 
{ 
clrscr(); 
set_new_handler(m_warn); 
char *k=new char[50]; 
cout<<“\n First allocation:k=” << hex << long(k); 
k=new char[64000U]; 
cout<<“\Second allocation:k=” << hex << long(k); 
set_new_handler(0); // Reset to default. 
return 0; 
} 

OUTPUT 
First allocation: k = 8fa40d48 
Cannot allocate! 

Explanation: In the above program, the set_new_handler is initialized with the function m_warn(). The 
m_wanr() displays a warning message. The variable p is a character pointer and using the new operator 
memory for 50 characters, it is allocated to the pointer p. 

The cout statement displays the starting address of the memory allocated. 

Consider the statement p = new char [64000U]. In this statement, the new operator attempts to allocate 
memory to the pointer p. In case the new operator fails to allocate the memory, it calls the setnew_handler, 
and m_warn() function is executed. 



8.4 Overloading new and delete operator 

The new and delete operators are used in C++, whenever memory allocation and deallocation is concerned. 
These operators reside in the compiler’s library functions and are called from there. They are a part of C++ 
language and are very effective. The new and delete operators are also overloaded like other operators. The 
following programs illustrate this: 
 
A program to overload new and delete operator. 

#include<iostream.h> 
#include<new.h> 
#include<stdlib.h> 
#include<conio.h> 
void main() 
{ 
clrscr(); 
void notice(); 
void *operator new (size_t, int); 
void operator delete (void*); 
char *t1=new (‘#’) char [10]; 
cout<<endl<<“First allocation:p=”<<(unsigned)long(t1)<<endl; 
for (int kk=0;kk<10;kk++) 
cout<<t1[kk]; 
delete t1; 
t1=new (‘*’) char [64000u]; 
delete t1; 
} 
void notice() 
{ 
cout<<“\n insufficient memory”; 
exit(1); 
} 
void *operator new (size_t os, int setv) 
{ 
void *t1; 
t1=malloc(os); 
if (t1==NULL) notice(); 
memset(t,setv,os); 
return (t1); 
} 
void operator delete(void *ss) {free(ss);} 

OUTPUT 
First allocation : p=3376 



########## 
Insufficient memory 

Explanation: In the above program, the new and delete operators are overloaded. The size_t is used to 
determine the size of the object. The new operator calls the notice() function when the malloc() function 
returns NULL. 

Consider the statement t = new (‘*’) char [64000u]. When memory allocation is requested by this statement, 
the new operator fails to allocate the memory and calls the function notice(). When called, the delete 
operator releases the memory using the free() function. Internally, in this program, malloc() and free() 
functions are used to allocate and deallocate the memory. 

A program to overload new and delete operator. Read five numbers and find largest out of them. 

#include<iostream.h> 
#include<conio.h> 
const int NUM=5; 
class number 
{ 
private : 
int *series; 
public : 
void *operator new (size_t) 
{ 
number *num; 
num=::new number; 
num->series=new int[NUM]; 
return num; 
} 
void operator delete ( void* n) 
{ 
number *num; 
num=(number *) n; 
delete (int *) num->series; 
::delete n; 
} 
void input(); 
int large (void); 
}; 
void number ::input() 
{ 
for (int i=0;i<NUM;i++) 
{ 
cout<<“Number[”<<i+1<<“]=”; 
cin>>series[i]; 



} 
} 
int number ::large() 
{ 
int l=0; 
for (int i=0;i<NUM;i++) 
{ 
if (l<series[i]) 
l=series[i]; 
} 
return l; 
} 
void main() 
{ 
clrscr(); 
number *l_num=new number; 
cout<<“Enter numbers”<<endl; 
l_num->input(); 
cout<<“Largest Number:”<<l_num->large(); 
delete l_num; 
} 
 
OUTPUT 
Enter numbers 
Number[ 1] = 4 
Number[ 2] = 7 
Number[ 3] = 8 
Number[ 4] = 2 
Number[ 5] = 3 
Largest Number : 8 

Explanation: In the above program, the new and delete operators are overloaded. The new operator creates 
objects as well as allocates data members. The statement number *l_num = new number executes the 
overloaded new operator. The statement num =:: new numberand ::delete n creates and destroys objects 
respectively. The number::new and number::delete are recursively executed. The statement num =::new 
number creates an object of the number class. If the scope access operator is omitted, the overloaded 
operator is executed recursively and results in a stack overflow. 

If we prefix the scope access operator to the new operator, it will invoke the standard new operator built-in 
language instead of a defined one. The class number has a data member variable *series. The statement 
num->series = new int [NUM ] creates an array of NUM elements and allocates memory. It invokes the 
::new operator. 

Similarly, the overloaded delete operator releases the memory allocated by the new operator. It executes 
the overloaded operator 



function void operator delete (void* n). 
 
Overloading NEW and DELETE in Classes 

The new and delete operators can be overloaded in a similar manner to other operators. It is interesting to 
observe their working when they are overloaded for multiple classes. The following program explains the 
working of overloaded new and delete operators in multiple classes: 

A program to overload new and delete operators 

#include<stdlib.h> 
#include<iostream.h> 
#include<string.h> 
#include<conio.h> 
#include<new.h> 
#define T_BYTES 2 

void warning() 
{ 
cout<<endl<<“Cannot allocate memory”; 
exit(1); 
} 
class boy 
{ 
private : 
char Fname [20]; 
int B_age; 
float height; 
public : 
void *operator new (size_t); 
void operator delete (void *t); 
void assign(char *nm, int a, float h); 
void display(); 
~boy(); 
}; 
struct limit 
{ 
boy o; 
int position ; 
}; 
int signal=0; 
struct limit *l=0; 
void *boy ::operator new (size_t s) 
{ 
int j; 



if (signal==0) 
{ 
l=(limit*) malloc(s * T_BYTES); 
if (l==NULL) warning(); 
for (j=0;j<T_BYTES;j++) 
l[j].position=0; 
signal=1; 
l[0].position=1; 
 return &l[0].o; 
} 
else 
{ 
for (j=0;j<T_BYTES;j++) 
{ 
if (l[j].position==0) 
{ 
l[j].position=1; 
return &l[j].o; 
} 
} 
warning(); 
} 
return NULL; 
} 
void boy ::operator delete ( void *t) 
{ 
if (t==NULL) return ; 
for (int j=0;j<T_BYTES;j++) 
{ 
if (t==&l[j].o) 
{ 
l[j].position=0; 
strcpy(l[j].o.Fname,””); 
l[j].o.B_age=0; 
l[j].o.height=0.0; 
} 
} 
} 
void boy::assign (char *nm, int a, float h) 
{ 
strcpy (Fname,nm); 
B_age=a; 
height=h; 
} 



void boy::display() 
{ 
cout<<endl<<Fname<<“\t”<<B_age<<“\t”<<height; 
} 
boy::~boy() 
{ 
free(l); 
cout<<endl<<“In Destructor (Memory released)”; 
} 
void main() 
{ 
clrscr(); 
void warning(); 
set_new_handler (warning); 
boy *b1,*b2,*b3; 
b1=new boy; 
b1->assign(“Sanjay”,20,4.5); 
b2=new boy; 
b2->assign(“Vijay”,22,5.1); 
b1->display(); 
b2->display(); 
delete b1; 
delete b2; 
b1->display(); 
b2->display(); 
b1=new boy; 
b2=new boy; 
b3=new boy; 
b3->display(); 
} 

OUTPUT 
Sanjay 20 4.5 
Vijay 22 5.1 
In Destructor (Memory released) 
In Destructor (Memory released) 
     0      0 
     0      0 
Cannot allocate memory 

Explanation: In the above program, new and delete operators are overloaded class by class. The macro 
T_BYTES is initialized with the number of records for which the memory is to be occupied. The member 
function assign() is used to initialize the data members of the objects. The display() function is used to 
display the contents on the screen. The warning() function displays a warning message when called. It is 



associated with set_new_handler() and executed when memory allocation fails. The class boy is declared 
with three member variables. 

In function main(), *b1, *b2, and *b3 are pointers to structure and by using the new operator, memory is 
allocated to them. Consider the statement l = (limit*) malloc (s * T_BYTES); here, the memory is allocated 
only for two records, and, hence, when we try to allocate memory for the third object, the function warning() 
is executed and it prompts the message “Cannot allocate memory.” The delete operator is used to release 
the memory allocated. The statements delete b1 and delete b2 release the memory allocated by these objects. 
After releasing the memory, if each function calls the display() function, the contents displayed of these 
objects is zero. This is obviously the effect of the delete operator. 
 

8.5 Execution sequence of Constructors and Destructors 

Overloaded new and delete operators functioning within the class are always static. We know that the static 
function can be invoked without specifying the object. Hence, this pointer is absent in the body of static 
functions. The compiler invokes the overloaded new operator and allocates memory before executing the 
constructor. The compiler also invokes the overloaded delete operator function and deallocates memory 
after execution of the destructor. The following program makes the concept clearer. 

A program to display the sequence of execution of constructor and destructor in classes when operators 
new and delete are overloaded. 

#include<iostream.h> 
#include<stdlib.h> 
#include<string.h> 
#include<conio.h> 
class boy 
{ 
char Fname[10]; 
public : 
void *operator new (size_t ); 
void operator delete (void *q); 
boy(); 
~boy(); 
}; 
char limit[sizeof(boy)]; 
 boy::boy() 
{ 
cout<<endl<<“In Constructor”; 
} 
boy::~boy() 
{ cout<<endl<<“In Destructor”; } 
void *boy ::operator new (size_t s ) 
{ 



cout<<endl<<“In boy ::new operator”; 
return limit; 
} 
void boy::operator delete (void *q) 
{ cout<<endl<<“In boy ::delete operator”; } 
void main() 
{ 
clrscr(); 
boy *e1; 
e1=new boy; 
delete e1; 
} 

OUTPUT 
In boy ::new operator 
In Constructor 
In Destructor 
In boy ::delete operator. 

Explanation: In this program, the new and delete operators are overloaded. The class also has a constructor 
and a destructor. The overloaded new operator function is executed first followed by the class constructor. 
We know that the constructor is always used to initialize members. The constructor also allocates memory 
by calling the new operator implicitly. Here, the new operator is overloaded. As soon as control of the 
program reaches the constructor, before executing any statement in the constructor it invokes the overloaded 
new operator. 

Similarly, when an object goes out of scope, the destructor is executed. The destructor invokes the 
overloaded delete operator to release the memory allocated by the new operator. 

8.6 Dynamic Object 

C++ allocates memory and initializes the member variables. An object can be created at run time; such an 
object is called a dynamic object. The construction and destruction of the dynamic object is explicitly done 
by the programmer. The new and delete operators are used to allocate and deallocate memory to such 
objects. A dynamic object can be created using the new operator as follows: 

ptr = new classname; 

The new operator returns the address of the object created, and it is stored in the pointer ptr. The variable 
ptr is a pointer object of the same class. The member variable of the object can be accessed using the pointer 
and -> (arrow) operator.A dynamic object can be destroyed using thedelete operator as follows: 

delete ptr; 

The delete operator destroys the object pointed by the pointer ptr. It also invokes the destructor of a class. 



The following program explains the creation and destruction of dynamic objects: 

A program to create dynamic object. 

#include<iostream.h> 
#include<constream.h> 
class data 
{ 
int x,y; 
public: 
data() 
{ 
cout<<“\n Constructor”; 
x=10; 
y=50; 
} 
~data() {cout<<“\n Destructor”;} 
void display() 
{ 
cout<<“\n x=”<<x; 
cout<<“\n y=”<<y; 
} 
}; 
void main() 
{ 
clrscr(); 
data *d; // declaration of object pointer 
d=new data; // dynamic object 
d->display(); 
delete d; // deleting dynamic object 
} 

OUTPUT 
Constructor 
x=10 
y=50 
Destructor 

Explanation: The d is a pointer object. The statement d = new data; creates an anonymous object and 
assign its address to the pointer d. Such an object is called a dynamic object. The constructor is executed 
when the dynamic object is created. The statement d->display(); invokes the member function, and contents 
of the members are displayed. The statement delete d; destroys the object by releasing the memory and 
invoking the destructor. 

8.7 Specifying Address of an Object 



The compiler assigns an address to the object created. The programmer has no power over the address of 
the object. However, it is possible to create an object at the memory location given by the program 
explicitly. The address specified should be big enough to hold the object. The object should be created in 
such a way that it must be destroyed by invoking the destructor explicitly. The following program makes 
the concept clearer. 

A program to create object at given memory address. 

#include<iostream.h> 
#include<constream.h> 
class data 
{ 
int j; 
public: 
data ( int k) {j=k;} 
~data() { } 
void *operator new ( size_t, void *u) 
{ 
return (data *)u; 
} 
void show() {cout<<“j=”<<j;} 
}; 
void main() 
{ 
clrscr(); 
void *add; 
add=(void*)0x420; 
data *t=new (add) data(10); 
cout<<“\n Address of object:”<<t; 
cout<<endl; 
t->show(); 
t->data::~data(); 
} 

OUTPUT 

Address of object : 0x8f800420 
j=10 

Explanation: In the above program, the new operator is overloaded. The void pointer *add is declared and 
initialized with address 0x420. The pointer object *p is declared, and an address is assigned to it. The new 
operator is also invoked to allocate memory. In the same statement, the constructor is also invoked, and a 
value is passed to it. The member function show() displays the value of a member variable. Finally, the 
statement t->data::~data(); invokes the destructor to destroy the object. We can confirm the address of the 



object by displaying its address. The address of the object would be the same as the specified one. 
 

8.8 Pointer with Arrays, functions and strings 

Pointers and Arrays 

The notion of arrays is associated to that of pointers. In point, arrays work very much like pointers to their 
first elements, and, actually, an array can always be implicitly converted to the pointer of the proper type. 
For example, consider these two declarations: 

int arraymy [20]; 
int * pointermy; 

The following assignment operation would be valid:  

pointermy = arraymy; 

After that, pointermy and arraymy would be equivalent and would have very similar properties. The main 
difference being that pointermy can be assigned a different address, whereas arraymy can never be assigned 
anything, and will always represent the same block of 20 elements of type int. Therefore, the following 
assignment would not be valid: 

arraymy = pointermy; 

Let's understand an example that combines arrays and pointers: 

#include <iostream> 
using namespace std; 
 
int main () 
{ 
  int number1[5]; 
  int * pt; 
  pt = number1;   
*pt = 10; 
  pt++;   
*pt = 20; 
  pt = &number1[2];   
*pt = 30; 
  pt = number1 + 3;   
*pt = 40; 
  pt = number1;   
*(pt+4) = 50; 
  for (int n=0; n<5; n++) 
    cout << number1[n] << ", "; 



  return 0; 
} 

10, 20, 30, 40, 50,  

Arrays and pointers support the similar set of actions, with the same sense for both. The key difference 
being that pointers can be allocated new addresses, while arrays cannot. 

Here, [] (brackets) is used to describe the index of an element of the array. Well, in fact these [] are a 
dereferencing operator acknowledged as offset operator. They dereference the variable they follow just as 
* does. But they also have the number between brackets that has the address to being dereferenced. For 
example: 

at[5] = 0;       // at [offset of 5] = 0 
*(at+5) = 0;     // pointed to by (at+5) = 0   

These two statements are equivalent and legal, not only if ‘at’ is an array, but also if ‘at’ is a pointer. 
Remember that an array name, can be just used like a pointer to its first element. 

Pointers to functions 

In C++ pointers to functions operations are allowed. The classic practice of this is to pass a function as a 
parameter to another function. As a regular function declaration syntax, pointers to functions are also 
declared in similar manner, except that the function name fenced between parentheses () and an asterisk (*) 
is place in front of the name. 

// pointer to functions 

#include <iostream> 
using namespace std; 
 
int sum (int x, int y) 
{ return (x+y); } 
 
int subtract (int x, int y) 
{ return (x-y); } 
 
int operation (int a, int b, int (*functocall)(int,int)) 
{ 
  int h; 
  h = (*functocall)(a, b); 
  return (h); 
} 
 
int main () 
{ 



  int p, q; 
  int (*minus)(int,int) = subtract; 
 
  p = operation (7, 6, sum); 
  q = operation (20, p, minus); 
  cout <<q; 
  return 0; 
} 

OUTPUT: 7 

In the example above, minus is a pointer to a function that has two arguments of type int. It is directly 
initialized to point to the function subtract. 

int (* minus)(int,int) = subtract 

Pointers and strings 

Arrays containing null-terminated character sequences is known as string literals. Generally, string literals 
have been used to be directly introduced into cout, to initialize arrays of characters and to initialize strings. 
 
But they can also be directly accessed. String literals are arrays of the proper array type that contains all its 
characters plus the terminating character as null, with each of the elements being of type const char (as 
literals, they can by no means be modified). For example: 

const char * fop = "hello"; 

This declares an array with the literal illustration for "hello", and then a pointer points its first element and 
get assigned to fop. If we imagine that "hello" is stored at the memory locations that start at address 1702, 
we can represent the previous declaration as: 

  
Note that here fop is a pointer and with value 1702, and not 'h', nor "hello", even if 1702 certainly is the 
address for both of these. 

The pointer fop points to an order of characters. And since pointers and arrays act basically in the same way 
in expressions, fop can be used to access the characters in the similar manner as arrays of null-terminated 
character sequences are. For example: 

*(fop+3) 
fop[3] 

Both statements have a value of 'l' (the fourth element of the array). 



8.9 Pointer to Objects 

Similar to variables, objects also have an address. A pointer can point to a specified object. The following 
program illustrates this: 

A program to declare an object and pointer to the class. Invoke the member functions using pointer. 
#include<iostream.h> 
#include<conio.h> 
class Bill 
{ 
int qty; 
float price; 
float amount; 
public : 
void getdata (int a, float b, float c) 
{ 
qty=a; 
price=b; 
amount=c; 
} 
void show() 
{ 
cout<<“Quantity : ” <<qty <<“\n”; 
cout<<“Price : ” <<price <<“\n”; 
cout<<“Amount : ” <<amount <<“\n”; 
} 
}; 
int main() 
{ 
clrscr(); 
Bill s; 
Bill *ptr =&s; 
ptr->getdata(45,10.25,45*10.25); 
(*ptr).show(); 
return 0; 
} 

OUTPUT 
Quantity : 45 
Price : 10.25 
Amount : 461.25 

Explanation: In the above program, the class Bill contains two float and one int members. The class Bill 
also contains the member function getdata() and show() to read and display the data. In function main(), s 



is an object of class Bill, and ptr is a pointer of the same class. The address of object s is assigned to pointer 
ptr. Using pointer ptr with arrow operator (->) and dot operator (.),members and functions are invoked. The 
statements used for invoking functions are as given below. 

ptr->getdata (45,10.25,45*10.25); 
(*ptr).show(); 

Here, both the pointer declarations are valid. In the second statement, ptr is enclosed in brackets, because 
the dot operator (.) has higher precedence as compared with the indirection operator (*). The output of the 
program is as shown above.  

A program to create dynamically an array of objects of class type. Use new operator. 

#include<iostream.h> 
#include<conio.h> 
class Bill 
{ 
int qty; 
float price; 
float amount; 
public : 
void getdata (int a, float b, float c) 
{ 
qty=a; 
price=b; 
amount=c; 
} 
void show() 
{ 
cout<<“Quantity : ” <<qty <<“\n”; 
cout<<“Price : ” <<price <<“\n”; 
cout<<“Amount : ” <<amount <<”\n”; 
} 
}; 
int main() 
{ 
clrscr(); 
Bill *s= new Bill[2]; 
Bill *d =s; 
int x,i; 
float y; 
for (i=0;i<2;i++) 
{ 
cout<<“\nEnter Quantity and Price : ”; 
cin>>x >>y; 



s->getdata(x,y,x*y); 
s++; 
} 
for (i=0;i<2;i++) 
{ 
cout<<endl; 
d->show(); 
d++; 
} 
return 0; 
} 
 
OUTPUT 
Enter Quantity and Price : 5 5.3 
Enter Quantity and Price : 8 9.5 
Quantity : 5 
Price : 5.3 
Amount : 26.5 
Quantity : 8 
Price : 9.5 
Amount : 76 

Explanation: In the above program, the class Bill is similar to that in the previous example. In main(), 
using new memory allocation operator, the memory required for two objects is allocated to pointer s, that 
is, 10 bytes. The first for loop accepts the data through the keyboard. Immediately after this, the data are 
sent to the member function getdata(). The pointer s is incremented. After incrimination, it points to the 
next memory location of its type. Thus, two records are read through the keyboard. The second for loop is 
used to display the contents on the screen. Here, the function show() is invoked. The logic used is similar 
to that used in the first loop. The functions are invoked using pointers, and this has been explained in the 
previous example. 

8.10 Virtual, static and friend functions 

Virtual function 

The word virtual, gives an impression that something that only exists in appearance but not in reality i.e. 
you cannot actually see or touch that thing. In C++, the virtual function works on similar concept. Virtual 
functions rests in the heart of OOP and several advanced OOP features such as polymorphism.  

Polymorphism is an object oriented concept where two child or sub classes have a method with same name 
but differ in functionality. Suppose, there are three shapes: square, circle and rectangle. All of these shapes 
are differ in look and drawn in different ways. Suppose we want to draw all of these shapes using their 
objects, the following program will do so.. 

Program to call draw_shape() without using polymorphism 



#include <iostream> 
#include <fstream> 
#include <string> 
using namespace std; 
 
class square 
{ 
 
public: 
 void draw_shape() 
 { 
  cout<<"The square is to be drawn."<<endl; 
 } 
}; 
 
class circle 
{ 
 
public: 
 void draw_shape() 
 { 
  cout<<"The circle is to be drawn."<<endl; 
 } 
}; 
 
class triangle 
{ 
 
public: 
 void draw_shape() 
 { 
  cout<<"The triangle is to be drawn."<<endl; 
 } 
}; 
int main() 
{ 
 
 circle cl; 
 square sq; 
 triangle tg; 
 
 sq.draw_shape(); 
 cl.draw_shape(); 
 tg.draw_shape(); 
} 

OUTPUT: 
The square is to be drawn. 
The circle is to be drawn. 
The triangle is to be drawn. 



In above program, three classes named square, circle and triangle have been made. All of these three classes 
have draw_shape() function. In order to call this function objects are created of each of these three classes 
and the draw_shape() function is called. This technique is unstructured, verbose and unorganized. It should 
be that a single object variable can store all of these three shapes and when we call draw_shape(), the 
function calls that class’s function whose instance has been kept in the object variable. This is known as 
polymorphism. A single variable of shape class will store all three shapes object and will call to 
draw_function(), the draw_function inherent to the object being stored will be called. This functionality has 
been attained in next program through polymorphism. 

Program to call draw_shape() using polymorphism. 

#include <iostream> 
#include <fstream> 
#include <string> 
using namespace std; 
 
class shape 
{ 
 
public: 
 virtual void draw_shape() 
 { 
  cout<<"Draw_shape super class"; 
 } 
}; 
 
class square: public shape 
{ 
 
public: 
 void draw_shape() 
 { 
  cout<<"The square is to be drawn."<<endl; 
 } 
}; 
 
class circle: public shape 
{ 
 
public: 
 void draw_shape() 
 { 
  cout<<"The circle is to be drawn."<<endl; 
 } 
}; 



 
class triangle: public shape 
{ 
 
public: 
 void draw_shape() 
 { 
  cout<<"The triangle is to be drawn."<<endl; 
 } 
}; 
int main() 
{ 
 shape * shape[3]; 
 circle cl; 
 square sq; 
 triangle tg; 
 
 shape[0]= &cl; 
 shape[1]= &sq; 
 shape[2]= &tg; 
 
 for(int i =0; i<3; i++) 
 { 
  shape[i]->draw_shape(); 
 } 
  
} 

Give attention to this program. Many important concepts are covered in this program that is being described 
one by one.  

First of all, a new class named Shape is created. Then, three classes are derived: square, circle and triangle 
from this shape class. Note, in shape class a virtual function named draw_shape() is defined. In order to 
declare a virtual function, virtual keyword is to be appended before the function definition.  

Now, each child class have their own draw_shape() function. It means that the virtual function draw_shape() 
in the super class has been overridden by the sub-classes. 

Next, three variables sq, cl and tg respectively for square, circle and triangle class are defined.  

The fun begins after that. A pointer array of type shape is declared. Each index of this array is capable of 
directing towards the memory address of the shape type variable. We know that up-casting is implicit in 
C++. This means that we can keep the sub class variables in super class. Therefore, we store the address of 
all the sub class variables sq, cl and tg in the pointer array index.  



An important thing to note here is that in order to access the function of an object from the pointer variable 
‘->’ arrow is used. 

Therefore, in this code inside the loop the draw_shape() function is called from each array index using ->. 
The most remarkable thing here is that though we are calling the same draw_shape() function from the 
pointer array, internally the draw_shape() function of the individual objects sq, cl and tg are called. Index 
0, 1 and 2 holds variables cl, sq and tg as defined in the code but externally we are calling a single 
draw_shape() function which is performing in numerous ways. This is what polymorphism is all about; a 
single interface but several functionalities. The output of this code will be similar to previous code but here 
the code is more structured and organized by implementing polymorphism. The output is as under: 

Output: 
The circle is to be drawn. 
The square is to be drawn. 
The triangle is to be drawn. 

Static Functions and Member Functions 

The functions and members that can be accessed through the class name are known as Static functions and 
members. There is no requirement to construct the instance/object of the class in order to use the static 
members of the class. Static members’ existence are per class where as non-static members exist per 
instance. A remarkable thing is that value of static members of the class is unchanged for all objects and if 
static member is globally (public) defined, any object of the class can change the value of static members 
and this value gets updated for all the instances.  

The main function, although is not mentioned as static function but internally this function is defined as 
static. Because of this reason the object of the main class is not created in the start. As we have to execute 
the code from somewhere and the main function permits to go into the code without stipulating any object 
of the class in the start. The program below explains the concept of static function and members in detail. 

Program 

#include <iostream> 
#include <fstream> 
#include <string> 
using namespace std; 
 
class Object_Counter 
{ 
 
public: 
 static int num_objects; 
public: 
 Object_Counter() 
 { 
  num_objects ++; 



 } 
 static void show_count() 
 { 
  cout<<"Total number of Objects is: "<<num_objects<<endl; 
 } 
}; 
 
int Object_Counter ::num_objects = 0; 
 
int main() 
{ 
 Object_Counter::show_count(); 
 Object_Counter a, b, c; 
 cout<<"After instantiating Object_Counter Class thrice."<<endl; 
 Object_Counter::show_count(); 
} 

Explanation: A class titled as Object_Counter is created. This class has num_objects as a static member 
and show_count() as a static function. Inside the Object_Counter() of the class static member num_objects 
is incrementing. The show_count()function is a static function which shows the number of objects of the 
class. Remember, at any time the class object will be created, the constructor will be called and num_objects 
static member will be incremented. This way track of the number of objects of the specific class is kept.  

Here a fascinating thing to note is that we have to initialize the static member with some value. This 
initialization cannot be completed inside the body of class. The declaration of the static variable can be 
done inside the class but have to define it outside the class by means of the scope resolution operator. The 
following line of code will explain so: 

int Object_Counter ::num_objects = 0; 

This code states that a static member of integer type is present in Object_Counter class and have to be 
initialized with value 0. The scope resolution ‘::’ operator is used to allocate the value to a class member 
outside the class.  

Now see the main() function. In the main function, in the very initial line the static function show_count() 
is called. Note the syntax used to call the static function. No object is created, but in order to call the static 
function the class name is simply written, trailed by the scope resolution operator and lastly the function to 
call is mentioned. 

Since no object of the class Object_Counter class is created till yet, the static member num_objects will 
have zero (0) value at this instant.  

In the next line three objects of class Object_Counter are created. Each time an object created the 
constructor will be called and static member num_objects will be incremented. Three objects are created; 
hence the num_objects will have value three (3). Again the show_count() static function is called of the 



Object_Counter class using scope resolution and it will show the value of the num_objects variable on 
screen. The output of above program is as following. 

Output: 

Total number of Objects is: 0 
After instantiating Object_Counter Class thrice. 
Total number of Objects is: 3 

Friend Functions 

OOP generally stands on three pillars: Polymorphism, Inheritance and Encapsulation. They are also at times 
denoted as PIE. Polymorphism and inheritance is already discussed. Coming towards the encapsulation; 
Encapsulation states that class member variables should only be accessed by the member function only not 
by any other function. This means that the class data should be hidden and other classes will communicate 
with this data only through the member function. They cannot straightaway can access the data of the class. 
This is achieved by making member variables as private. 
 
Still, sometimes a function is needed which should not be the part of the class but can have privilege to 
access the private member. For instance, how you can access the members of multiple classes through 
functions? Suppose a method is required that can take objects of two different classes and wishes to add 
members of the two objects. In such cases C++ gives a mechanism known as friend function to accomplish 
this. Friend function is mainly a function which is created inside the body of all such classes where the 
access of the private members is required. The keyword ‘friend’ is used to declare the Friend functions. In 
the subsequent program the use of friend function is shown that act as a bridge among two classes and adds 
their member variable. 
 
Program: 
#include <iostream> 
#include <fstream> 
#include <string> 
using namespace std; 
 
class Y; 
 
class X 
{ 
 
private: 
 int num1; 
 public: 
 X(int number1) 
 { 
  num1 = number1; 
 } 



 friend int friend_bridge(X, Y); 
}; 
 
 
class Y 
{ 
 
private: 
 int num2; 
public: 
 B(int number2) 
 { 
  num2 = number2; 
 } 
 friend int friend_bridge(X, Y); 
}; 
 
int friend_bridge(X x, Y y) 
{ 
 return x.num1+y.num2; 
} 
int main() 
{ 
 X x(10); 
 Y y(20); 
 
 cout<<"The sum of numbers of object X and Y is: "<<friendbridge(x,y); 
  
 getchar(); // Prevents Screen from Disappearing 
 cin.get(); // Prevents Screen from Disappearing 
} 

Explanation: Here class Y is declared before class X’s definition but class Y is not defined. This is because 
that friend_bridge a friend function is defined inside class X and it takes two arguments, one object of class 
X and the other object of class Y therefore had to declare class Y before X. After the definition of class X, 
class Y is defined and again friend_bridge friend function is added in this class Y. Now a function named 
friend_bridge is in both the classes and can access the private members of both Class X and Class Y. There 
is a variable num1 in class X and num2 in class Y. Both of these variables are private.  
 
Now see the definition of the friend_bridge friend function. This function input is two objects of class X 
and Y respectively as argument and then adds num1 from Class X’s object to num2 member of class Y. 
Both num1 and num2 are private in their individual classes but they can be accessed via friend function. In 
main() function two objects ‘x’ and ‘y’ are created and are passed as values 10 and 20 in the constructor 
which will be stored in num1 and num2 respectively. Then the result is displayed of the friend function on 



the screen that is the sum of two variables, num1 from object x and num2 from object y. The output of 
program is as follows: 

OUTPUT: The sum of numbers of object X and Y is: 30 

8.11 this pointer 

Use of this pointer is now outdated. Objects are used to invoke the non-static member function of the class. 
For example, if p is an object of class P and get() is a member function of P, the statement p.get() is used 
to call the function. The statement p.get() operates on p. In the same way, if ptr is a pointer to a P object, 
the function called ptr->get() operates on *ptr. 

However, the question is, how does the member function get() to understand which p it is functioning on? 
C++ compiler provides get() with a pointer to p called this. The pointer this is transferred as an unseen 
parameter in all calls to non-static member functions. The keyword this is a local variable that is always 
present in the body of any non-static member function. 

No declaration is required for the keyword ‘this’. The pointer is rarely referred to explicitly in a function 
definition. However, it is used implicitly within the function for member references. For example, 
if p.get(k) is called, where k is a member of P, the keyword this is set to &p and k is set to this->k, which 
is equivalent to p.k. 

A program to use this pointer and return pointer reference. 

#include<iostream.h> 
#include<conio.h> 
class num 
{ 
int number; 
public : 
void insert() 
{ 
cout<<“\n Enter a data in integer : ”; 
cin>>number; 
} 
void display() 
{ cout<<“\n The Minimum Number : ”<<num; } 
num min( num t) 
{ if (t.number<number) 
return t; 
else 
return *this; } 
}; 
void main() 
{ 



clrscr(); 
num n,n1,n2; 
n1.insert(); 
n2.insert(); 
n=n1.min(n2); 
n.display(); 
} 

OUTPUT 

Enter a data in integer: 152 
Enter a data in integer: 458 
The Minimum Number : 152 

Explanation: In the above program, the class num contains one integer variable number. The class also 
contains member functions insert(), display() and min(). The insert() function reads an integer through the 
keyboard. The display() function displays the contents on the screen. The min() function finds a minimum 
number out of two. The variables n, n1, and n2 are objects of class num. 

In function main(), the objects n1 and n2 call the function insert() and read integers. Both the objects n1 and 
n2 are passed to function min() with the statement n = n1.min(n2). The object n receives the returned value 
by the function min(). The object n1 calls the function min(). The object n2 is passed as an parameter in the 
function min(). 

In function min(), the formal object t receives the contents of argument n2. In the same function, the object 
n1 is also accessible. As studied earlier, the pointer this is present in the body of every non-static member 
function, and it points to the object n1. Using the pointer this, we can access the individual member variable 
of object n1. The if statement compares the two objects, and the return statement returns the smaller object. 

8.12 Streams 

The C++ supports a number of I/O operations to perform read and write operations. These C++ I/O 
functions help the user to work with different types of devices such as keyboard, disk, tape drivers, etc. 
Stream is an inter-mediator between I/O devices and the user. The standard C++ library contains the I/O 
stream functions. The I/O functions are part of the standard library that provides portability to the language 
itself. A library is a set of .obj files connected to the user’s program. 

The flow of data, measured in bytes, in sequence is known as stream. If data from input devices if received 
in sequence, then it is termed as source stream, and when the data is given to output devices, then it is 
termed as destination stream. This process of flow of data is also known as encapsulation through streams. 
From the keyboard or disk the data can be received and can be passed to the monitor or to the disk. Figure 
8.2 shows the concept of stream with input and output devices. 

The program can use the data in source stream as its input data. Thus, the source stream is also known as 
input stream. The destination stream that gathers output data from the program is called as the output stream. 
The mechanism of the input and output stream is demonstrated in Figure 8.3. 



The stream is an inter-mediator between the user and I/O devices. The input stream gets the data from 
keyboard or storage devices such as floppy disk, hard disk, etc. The data present in output stream is given 
on to the output devices such as printer or monitor according to the requirement of user’s. 

 
Figure 8.2: Stream and I/O devices 

 

Figure 8.3: C++ Input and output Streams 

File represents storage medium for storing data or information. Streams refer to sequence of bytes. In Files 
we store data i.e. text or binary data permanently and use these data to read or write in the form of input 
output operations by transferring bytes of data. So we use the term File Streams/File handling. We use the 
header file<fstream.h> 

ofstream: It represents output Stream and this is used for writing in files. 
ifstream: It represents input Stream and this is used for reading from files. 
fstream: It represents both output Stream and input Stream. So it can read from files and write to files. 



Operations in File Handling:- 

Creating a file – open() 
Reading data - read() 
Writing new data - write() 
Closing a file- close() 

Creating/Opening a File 

We create/open a file by specifying new path of the file and mode of operation. Operations can be reading, 
writing, appending and truncating. Syntax for file creation: FilePointer.open("Path",ios::mode); 

Example of file opened for writing - st.open("E:\studytonight.txt",ios::out); 
Example of file opened for reading - st.open("E:\studytonight.txt",ios::in); 
Example of file opened for appending - st.open("E:\studytonight.txt",ios::app); 

Example of file opened for truncating - st.open("E:\studytonight.txt",ios::trunc); 
#include <iostream> 
#include<conio.h> 
#include <fstream> 
 
using namespace std; 
 
int main() 
{ 
    fstream st; // Step 1: Creating object of fstream class 
    st.open("E:\studytonight.txt",ios::out);  // Step 2: Creating new file 
    if(!st) // Step 3: Checking whether file exist 
    { 
        cout<<"File creation failed"; 
    } 
    else 
    { 
        cout<<"New file created"; 
        st.close(); // Step 4: Closing file 
    } 
    getch(); 
    return 0; 
} 

Writing to a File 

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



 
using namespace std; 
 
int main() 
{ 
    fstream st; // Step 1: Creating object of fstream class 
    st.open("E:\studytonight.txt",ios::out);  // Step 2: Creating new file 
    if(!st) // Step 3: Checking whether file exist 
    { 
        cout<<"File creation failed"; 
    } 
    else 
    { 
        cout<<"New file created"; 
        st<<"Hello";    // Step 4: Writing to file 
        st.close(); // Step 5: Closing file 
    } 
    getch(); 
    return 0; 
} 

Here we are sending output to a file. So, we use ios::out. As given in the program, information typed inside 
the quotes after "FilePointer <<" will be passed to output file. 

Reading from a File 

#include <iostream> 
#include<conio.h> 
#include <fstream> 
 
using namespace std; 
 
int main() 
{ 
    fstream st; // step 1: Creating object of fstream class 
    st.open("E:\studytonight.txt",ios::in);   // Step 2: Creating new file 
    if(!st) // Step 3: Checking whether file exist 
    { 
        cout<<"No such file"; 
    } 
    else 
    { 
        char ch; 
        while (!st.eof()) 
        { 



            st >>ch;  // Step 4: Reading from file 
            cout << ch;   // Message Read from file 
        } 
        st.close(); // Step 5: Closing file 
    } 
    getch(); 
    return 0; 
} 

Here we are reading input from a file. So, we use ios::in. As given in the program, information from the 
output file is obtained with the help of following syntax "FilePointer >>variable". 

Close a File 
It is done by FilePointer.close(). 
 
#include <iostream> 
#include<conio.h> 
#include <fstream> 
 
using namespace std; 
 
int main() 
{ 
    fstream st; // Step 1: Creating object of fstream class 
    st.open("E:\studytonight.txt",ios::out);  // Step 2: Creating new file 
    st.close(); // Step 4: Closing file 
    getch(); 
    return 0; 
} 

8.13 File Pointers 

All file objects hold two file pointers that are associated with the file. These two file pointers provide two 
integer values. These integer values indicate the exact position of the file pointers in the number of bytes 
in the file. The read or write operations are carried out at the location pointed by these file pointers .One of 
them is called get pointer (input pointer), and the second one is called put pointer (output pointer). During 
reading and writing operations with files, these file pointers are shifted from one location to another in the 
file. The (input) get pointer helps in reading the file from the given location, and the output pointer helps 
in writing data in the file at the specified location. When read and write operations are carried out, the 
respective pointer is moved. 

While a file is opened for the reading or writing operation, the respective file pointer input or output is by 
default set at the beginning of the file. This makes it possible to perform the reading or writing operation 
from the beginning of the file. The programmer need not explicitly set the file pointers at the beginning of 



files. To explicitly set the file pointer at the specified position, the file stream classes provides the following 
functions: 

Read mode: When a file is opened in read mode, the get pointer is set at the beginning of the file, as shown 
in Figure 8.4. Hence, it is possible to read the file from the first character of the file. 

 

Figure 8.4: Status of get pointer in read mode 

Write Mode: When a file is opened in write mode, the put pointer is set at the beginning of the file, as 
shown in Figure 8.5. Thus, it allows the write operation from the beginning of the file. In case the specified 
file already exists, its contents will be deleted.  

 

Figure 8.5: Status of put pointer in write mode 

Append Mode: This mode allows the addition of data at the end of the file. When the file is opened in 
append mode, the output pointer is set at the end of the file, as shown in Figure 8.6. Hence, it is possible to 
write data at the end of the file. In case the specified file already exists, a new file is created, and the output 
is set at the beginning of the file. When a pre-existing file is successfully opened in append mode, its 
contents remain safe and new data are appended at the end of the file. 
 



 

Figure 8.6: Status of put pointer in append mode 

C++ has four functions for the setting of points during file operation. The position of the curser in the file 
can be changed using these functions. These functions are described in Table. 

Table: File pointer handling functions 

Function Uses Remarks 
seekg() Shifts input ( get ) pointer to a 

given location.  
Member of ifstream class 
 

seekp()  
Shifts output (put) pointer to a 
given location. 

Member of ofstream class 

tellg() 
Provides the present position of 
the input pointer. 

Member of ifstream class 

tellp() Provides the present position of 
the output pointer. 

Member of ofstream class 

As given in Table, the seekg() and tellg() are member functions of the ifstream class. All the above four 
functions are present in the class fstream. The class fstream is derived from ifstream and ofstream classes. 
Hence, this class supports both input and output modes, as shown in Figure 8.7. The seekp() and tellp() 
work with the put pointer, and tellg() and seekg() work with the get pointer. 
 



 

Figure 8.7: Derivation of fstream class 

Now consider the following examples. 

A program to append a file. 

#include<fstream.h> 
#include<conio.h> 
int main() 
{ 
clrscr(); 
ofstream out; 
char input[25]; 
out.open (“text”,ios::out); 
cout<<“\n Enter text”<<endl; 
cin.getline(input,25); 
out <<input; 
out.close(); 
out.open (“text”, ios::app ); 
cout<<“\n Again Enter text”<<endl; 
cin.getline (input,25); 
out<<input; 
out.close(); 
ifstream in; 
in.open(“text”, ios::in); 
cout<<endl<<“Contents of the file \n”; 
while (in.eof()==0) 
{ 
in>>input; 
cout<<input; 
} 
return 0; 
} 

OUTPUT 



Enter text 
C-PLUSAgain 
Enter text 
PLUS 
Contents of the file 
C-PLUS-PLUS 

Explanation: In the above program the file text is opened for writing, that is, output. The text read through 
the keyboard is written in the file. The close() function closes the file. Once more, the same file is opened 
in the append mode, and data entered through the keyboard are appended at the end of the file, that is, after 
the previous text. The append mode allows the programmer to write data at the end of the file. The close() 
function closes the file. The same file is opened using the object of the ifstream class for reading purpose. 
The while loop is executed until the end of the file is detected. The statements within the while loop read 
text from the file and display it on the screen. 

A program to read contents of the file. Display the position of the get pointer. 

#include<fstream.h> 
#include<conio.h> 
int main() 
{ 
clrscr(); 
ofstream out; 
char input[32]; 
out.open (“text”,ios::out); 
cout<<“\n Enter text”<<endl; 
cin.getline(input,32); 
out <<input; 
out.close(); 
ifstream in; 
in.open(“text”, ios::in); 
cout<<endl<<“Contents of the file \n”; 
int r; 
while (in.eof()==0) 
{ 
in>>input; 
cout<<input; 
r=in.tellg(); 
cout<<“ (“<<r <<“)”; 
} 
return 0; 
} 

OUTPUT 



Enter text 
Programming In ANSI and TURBO-C 
Contents of the file 
Programming (11)In (14)ANSI (19)and (23)TURBO-C (31) 

Explanation: The above program is similar to the previous one. In addition here, the function tellg() is 
used. This function returns the current file pointer position in the number of bytes from the beginning of 
the file. The number shown in brackets in the output specifies the position of the file pointer from the 
beginning of the file. The same program is illustrated below using the binary mode. 
 

8.14 I/O Redirection 

In C, we could use the function freopen() to redirect an existing FILE pointer to another stream. The 
prototype for freopen() is given as 

FILE * freopen ( const char * filename, const char * mode, FILE * stream ); 

For Example to redirect the stdout to say a textfile, we could write 

freopen ("text_file.txt", "w", stdout); 

While this method is still supported in C++, this section discusses another way to redirect I/O streams.  

C++ being an object-oriented programming language gives us the ability to not only define our own streams 
but also redirect standard streams. Thus in C++, a stream is an object whose behavior is defined by a class. 
Thus anything that behaves like a stream is also a stream. 

Streams Objects in C++ are mainly of three types : 
istream : Stream object of this type can only perform input operations from the stream 
ostream : Theese objects can only be used for output operations. 
iostream : Can be used for both input and output operations 

All these classes, as well as file stream classes, derive from the classes: ios and streambuf. Thus filestream 
and IO stream objects behave similarly. 

All stream objects also have an associated data member of class streambuf. Simply put streambuf object is 
the buffer for the stream. When we read data from a stream, we don’t read it directly from the source, but 
instead, we read it from the buffer which is linked to the source. Similarly, output operations are first 
performed on the buffer, and then the buffer is flushed (written to the physical device) when needed. 

C++ allows us to set the stream buffer for any stream. So the task of redirecting the stream simply reduces 
to changing the stream buffer associated with the stream. Thus the to redirect a Stream A to Stream B we 
need to do 

 



1. Get the stream buffer of A and store it somewhere 
2. Set the stream buffer of A to the stream buffer of B 
3. If needed reset the stream buffer of A to its previous stream buffer 

We can use the function ios::rdbuf() to perform two opeations. 
1) stream_object.rdbuf(): Returns pointer to the stream buffer of stream_object 
2) stream_object.rdbuf(streambuf * p): Sets the stream buffer to the object pointed by p 

Here is an example program to redirect cout to a file 
#include <fstream> 
#include <iostream> 
#include <string> 
  
using namespace std; 
  
int main() 
{ 
    fstream file; 
    file.open("cout.txt", ios::out); 
    string line; 
  
    // Backup streambuffers of  cout 
    streambuf* stream_buffer_cout = cout.rdbuf(); 
    streambuf* stream_buffer_cin = cin.rdbuf(); 
  
    // Get the streambuffer of the file 
    streambuf* stream_buffer_file = file.rdbuf(); 
  
    // Redirect cout to file 
    cout.rdbuf(stream_buffer_file); 
  
    cout << "This line written to file" << endl; 
  
    // Redirect cout back to screen 
    cout.rdbuf(stream_buffer_cout); 
    cout << "This line is written to screen" << endl; 
  
    file.close(); 
    return 0; 
} 

Output: 
This line is written to screen 
Contents of file cout.txt: 
This line written to file 



Note: The above steps can be condensed into a single step 

auto cout_buf = cout.rdbuf(file.rdbuf()) 
// sets couts streambuffer and returns the old  
streambuffer back to cout_buf 

8.15 Command-Line Arguments 

Like C, C++ also supports a characteristic that enables the supply of parameters to the main() function. 
These parameters are given at the time of invoking the program. They are usually used to pass the data files 
names. For example, 

 C > examination data outcomes 

Here, examination is the name of the file comprising the code to be executed, and data and outcomes are 
the filenames passed to the program as command-line arguments. The command-line arguments are entered 
by the user and are delimited by a space. The filename (command name) is always the first argument and 
holds the code to be executed. The main() function that has been used till now without any arguments can 
have two arguments as shown below: 

 main(int argc, char * argv[]) 

The argc (known as argument counter) is the first argument that signifies the number of arguments in the 
command line. The argv (known as argument vector) is the second argument is an array of type char type 
pointers that points to the command line arguments. The array size will be equal to the argc value. For 
instance, for the command line 

 C > examination data outcomes 

The argc value would be 3 and the argv would be an array of three pointers to strings as shown below: 

 argv[0] ---> examination 

 argv[1] ---> data 

 argv[2] ---> outcomes 

Note that argv[0] always characterizes the command name that invokes the code. The argv[1] and argv[2] 
are character pointers that are used as file names in the file opening statements as shown below: 

 ……… 
 ……… 
 infile.open(argv[1]);  // open data file for reading 
 ……… 
 ……… 
 outfile.open(argv[2]);  // open results file for writing 
 ……… 
 ……… 

Program below demonstrates the use of the command-line arguments for providing the file names. The 
command line is 



 test EVEN ODD 

The program generates two files called EVEN and ODD using the command-line arguments, and a set of 
numbers kept in an array are saved to these files. Note that the even numbers are written to the file EVEN 
and the odd numbers are written to the file ODD. The code then displays the contents of the files.  

 #include<iostream> 
 #include<fstream> 
 #include<stdlib.h> 
 using namespace std; 
 int main(int argc, char * argv[]) 
 { 
  int num[9] = {12,23,34,45,56,67,78,89,91}; 
  if(argc != 3) 
  { 
   cout << “argc = ” << argc << “\n”; 
   cout << “Error in arguments \n”; 
   exit(1); 
  } 
  ofstream fout11, fout12; 
  fout11.open(argv[1]); 
  if(fout11.fail()) 
  { 
   cout << “could not open the file” 
           << argv[1] << “\n”; 
   exit(1); 
  } 
  fout12.open(argv[2]); 
  if(fout12.fail()) 
  { 
   cout << “could not open the file” 
           << argv[2] << “\n”; 
   exit(1); 
  } 
  for(int j=0; j<9; j++) 
  { 
   if(num[j] % 2 != 0) 
   fout12 << num[j] << “ ”;  // write to OOD file 
   else 
   fout11 << num[j] << “ ”;  // write to EVEN file 
  } 
  fout11.close(); 
  fout12.close(); 
  ifstream fin; 
  char ch; 



  for(int i=1; i<argc; i++) 
  { 
   fin.open(argv[i]); 
   cout << “ Contents of  ” << argv[i] << “\n”; 
   do 
   { 
    fin.get(ch); // read a value 
    cout << ch;  // display it 
   } 
   while(fin); 
   cout << “\n\n”; 
   fin.close(); 
  } 
  return 0; 
 } 

8.16 Summary 

This unit discusses several concepts. Operator that is used to allocate dynamic memory to a variable is 
known as new operator. Operator that deallocates memory is delete operator. Like other operators new and 
delete operators are also overloaded. The memory at run is allocated by heap. A sequence is followed to 
execute the constructor and destructor in C++ when new and delete operator are overloaded. Every object 
has memory and user doesn’t have control over it. Destructor is explicitly called to free the object memory. 
Pointer can also access memory of array, functions and strings like other variables. this pointer is used to 
access local variable of a function. Streams act like a ladder between user and I/O devices. User-defined 
streams may also exist in C++. I/O standard stream can be redirected. Files can be handled through pointers 
known as file pointers. Arguments to main() function can be passed from command-line. 

8.17 Questions 

1. Explain new and delete operator with an example. 

2. How new and delete operator is overloaded in C++.  

3. With the help of a program shown the execution sequence of constructor and destructor. 

4. Write short notes on pointes with array, strings and function. 

5. Give use of file pointer in C++. Also explain why seekg(), seekp(), tellg() and tellp() functions are used. 

6. Write a program to pass the arguments to main() function through command line. 

7. What is I/O Redirection? 

8. Differentiate between virtual, static and friend function. 

9. Explain this pointer. 

10. Write a program to create object at given memory address. 
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