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UNIT V 

 

Streams classes 

We are using the iostream standard library, which provides cin and cout methods for reading from 

standard input and writing to standard output respectively. 

 

Data Type Description 

ofstream This data type represents the output file stream and is used to 

create files and to write information to files. 

ifstream This data type represents the input file stream and is used to 

read information from files. 

fstream This data type represents the file stream generally, and has 

the capabilities of both ofstream and ifstream which means it 

can create files, write information to files, and read 

information from files. 

 

Opening a File 

A file must be opened before you can read from it or write to it. Either the ofstream or fstream object may 

be used to open a file for writing andifstream object is used to open a file for reading purpose only. 

 

Following is the standard syntax for open() function, which is a member of fstream, ifstream, and ofstream 

objects. 

 

Closing a File 

When a C++ program terminates it automatically closes flushes all the streams, release all the allocated 

memory and close all the opened files. But it is always a good practice that a programmer should close all 

the opened files before program termination. 

 

Following is the standard syntax for close() function, which is a member of fstream, ifstream, and ofstream 

objects. 

 

Writing to a File 

While doing C++ programming, you write information to a file from your program using the stream 

insertion operator (<<) just as you use that operator to output information to the screen. The only 

difference is that you use an ofstream or fstream object instead of the cout object. 

 

Reading from a File 

You read information from a file into your program using the stream extraction operator (>>) just as you 

use that operator to input information from the keyboard. The only difference is that you use an ifstream 

or fstream object instead of the cin object. 

 

Read & Write Example 

Following is the C++ program which opens a file in reading and writing mode. After writing information 

inputted by the user to a file named afile.dat, the program reads information from the file and outputs it 

onto the screen: 
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#include <fstream> 

#include <iostream> 

using namespace std; 

 

int main () { 

 

char data[100]; 

 

   // open a file in write mode. 

ofstreamoutfile; 

outfile.open("afile.dat"); 

 

cout<< "Writing to the file" <<endl; 

cout<< "Enter your name: ";  

cin.getline(data, 100); 

 

   // write inputted data into the file. 

outfile<< data <<endl; 

 

cout<< "Enter your age: ";  

cin>> data; 

cin.ignore(); 

 

   // again write inputted data into the file. 

outfile<< data <<endl; 

 

   // close the opened file. 

outfile.close(); 

 

   // open a file in read mode. 

ifstreaminfile;  

infile.open("afile.dat");  

 

cout<< "Reading from the file" <<endl;  

infile>> data;  

 

   // write the data at the screen. 

cout<< data <<endl; 

 

   // again read the data from the file and display it. 

infile>> data;  

cout<< data <<endl;  

 

   // close the opened file. 

infile.close(); 

 

return 0; 

} 
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Stream Errors 

The Standard Error Stream (cerr) 

The predefined object cerr is an instance of ostream class. The cerr object is said to be attached to the 

standard error device, which is also a display screen but the object cerr is un-buffered and each stream 

insertion to cerr causes its output to appear immediately. 

The cerr is also used in conjunction with the stream insertion operator as shown in the following example. 

 

#include <iostream> 

using namespace std; 

 

int main() { 

charstr[] = "Unable to read...."; 

 

cerr<< "Error message : " <<str<<endl; 

} 

 

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

Error message : Unable to read.... 

 

Disk File I/O with streams 

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

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

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

called output operation. 

I/O Library Header Files 

There are follo i g header files − 

1<iostream> 

This file defines the cin, cout, cerr and clog objects, which correspond to the standard input stream, the 

standard output stream, the un-buffered standard error stream and the buffered standard error stream, 

respectively. 

2<iomanip> 

This file declares services useful for performing formatted I/O with so-called parameterized stream 

manipulators, such as setw and setprecision. 

3<fstream> 

This file declares services for user-controlled file processing.  

 

The Standard Output Stream (cout) 

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

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

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

#include <iostream> 

 

using namespace std; 

 

int main() { 

charstr[] = "Hello C++"; 

 

cout<< "Value of str is : " <<str<<endl; 
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} 

 

Output − 

Value of stris : Hello C++ 

 

The Standard Input Stream (cin) 

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

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

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

example. 

#include <iostream> 

using namespace std; 

 

int main() { 

char name[50]; 

 

cout<< "Please enter your name: "; 

cin>> name; 

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

} 

Output − 

Please enter your name: cplusplus 

Your name is: cplusplus 

 

 

 

File Pointers 

Both istream and ostream provide member functions for repositioning the file-position pointer. These 

member functions are seekg ("seek get") for istream and seekp ("seek put") for ostream. 

 

The argument to seekg and seekp normally is a long integer. A second argument can be specified to 

indicate the seek direction. The seek direction can be ios::beg (the default) for positioning relative to the 

beginning of a stream, ios::cur for positioning relative to the current position in a stream or ios::end for 

positioning relative to the end of a stream. 

 

The file-position pointer is an integer value that specifies the location in the file as a number of bytes from 

the file's starting location. Some examples of positioning the "get" file-position pointer are: 

 

// position to the nth byte of fileObject (assumes ios::beg) 

fileObject.seekg( n ); 

 

// position n bytes forward in fileObject 

fileObject.seekg( n, ios::cur ); 

 

// position n bytes back from end of fileObject 

fileObject.seekg( n, ios::end ); 

 

// position at end of fileObject 

fileObject.seekg( 0, ios::end ); 
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C++ Error Handling Functions 

There are several error handling functions supported by class ios that help you read and process the status 

recorded in a file stream. 

Some error handling functions and their meaning : 

• int bad()-Returns a non-zero value if an invalid operation is attempted or any unrecoverable error 

has occurred. However, if it is zero (false value), it may be possible to recover from any other error 

reported and continue operations. 

• inteof()-Returns non-zero (true value) if end-of-file is encountered while reading; otherwise returns 

zero (false value). 

• int fail()-Returns non-zero (true) when an input or output operation has failed. 

• int good()-Returns non-zero (true) if no error has occurred. This means, all the above functions are 

false. For example, if fin.good() is true, everything is okay with the stream named as fin and we can 

proceed to perform I/O operations. When it returns zero, no further operations can be carried out. 

• clear()- Resets the error state so that further operations can be attempted. 

Overloading the extraction and insertion operators 

C++ is able to input and output the built-in data types using the stream extraction operator >> and the 

stream insertion operator <<. The stream insertion and stream extraction operators also can be overloaded 

to perform input and output for user-defined types like an object. 

 

Here, it is important to make operator overloading function a friend of the class because it would be called 

without creating an object. 

 

Following example explains how extraction operator >> and insertion operator <<. 

 

#include <iostream> 

using namespace std; 

 

class Distance { 

private: 

int feet;             // 0 to infinite 

int inches;           // 0 to 12 

public: 

      // required constructors 

Distance(){ 

feet = 0; 

inches = 0; 

      } 

Distance(int f, int i){ 

feet = f; 

inches = i; 

      } 

friendostream&operator<<( ostream&output,  

const Distance &D ) {  

output<< "F : " <<D.feet<< " I : " <<D.inches; 

return output;             

      } 
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friendistream&operator>>( istream&input, Distance &D ) {  

input>>D.feet>>D.inches; 

return input;             

      } 

}; 

 

int main() { 

   Distance D1(11, 10), D2(5, 11), D3; 

 

cout<< "Enter the value of object : " <<endl; 

cin>> D3; 

cout<< "First Distance : " << D1 <<endl; 

cout<< "Second Distance :" << D2 <<endl; 

cout<< "Third Distance :" << D3 <<endl; 

 

return 0; 

} 

 

Command line arguments in C/C++ 

The most important function of C/C++ is main() function. It is mostly defined with a return type of int and 

without parameters : 

int main() { /* ... */ }  

Command-line arguments are given after the name of the program in command-line shell of Operating 

Systems. 

To pass command line arguments, we typically define main() with two arguments : first argument is the 

number of command line arguments and second is list of command-line arguments. 

int main(intargc, char *argv[]) { /* ... */ } 

or 

int main(intargc, char **argv[]) { /* ... */ } 

argc (ARGument Count) is int and stores number of command-line arguments passed by the user including 

the name of the program. So if we pass a value to a program, value of argc would be 2 (one for argument 

and one for program name) 

The value of argc should be non negative. 

argv(ARGument Vector) is array of character pointers listing all the arguments. 

If argc is greater than zero,the array elements from argv[0] to argv[argc-1] will contain pointers to strings. 

Argv[0] is the name of the program , After that till argv[argc-1] every element is command -line arguments. 

// program mainreturn.cpp 

#include <iostream> 

using namespace std; 

 

int main(intargc, char** argv) 

{ 

cout<< "You have entered " <<argc 

<<" arguments:" << "\n"; 

 

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

cout<<argv[i] << "\n"; 

return 0; 

} 
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Input: 

$ g++ mainreturn.cpp -o main  

$ ./main geeks for geeks 

 

Output: 

You have entered 4 arguments: 

./main 

geeks 

for 

geeks 

 

Templates 

Templates are the foundation of generic programming, which involves writing code in a way that is 

independent of any particular type. 

 

A template is a blueprint or formula for creating a generic class or a function. The library containers like 

iterators and algorithms are examples of generic programming and have been developed using template 

concept. 

 

There is a single definition of each container, such as vector, but we can define many different kinds of 

vectors for example, vector <int> or vector <string>. 

 

You can use templates to define functions as well as classes, let us see how do they work: 

 

Function Template 

The general form of a template function definition is shown here: 

 

template<class type> ret-type func-name(parameter list) { 

   // body of function 

}  

Here, type is a placeholder name for a data type used by the function. This name can be used within the 

function definition. 

 

The following is the example of a function template that returns the maximum of two values: 

#include <iostream> 

#include <string> 

 

using namespace std; 

 

template<typename T> 

inline T const& Max (T const& a, T const& b)  {  

return a < b ? b:a;  

}  

 

int main () { 

 

int i = 39; 

int j = 20; 

cout<< "Max(i, j): " << Max(i, j) <<endl;  
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double f1 = 13.5;  

double f2 = 20.7;  

cout<< "Max(f1, f2): " << Max(f1, f2) <<endl;  

 

string s1 = "Hello";  

string s2 = "World";  

cout<< "Max(s1, s2): " << Max(s1, s2) <<endl;  

 

return 0; 

} 

If we compile and run above code, this would produce the following result: 

 

Max(i, j): 39 

Max(f1, f2): 20.7 

Max(s1, s2): World 

Class Template 

Just as we can define function templates, we can also define class templates. The general form of a generic 

class declaration is shown here: 

 

template<class type> class class-name { 

   . 

   . 

   . 

} 

Here, type is the placeholder type name, which will be specified when a class is instantiated. You can 

define more than one generic data type by using a comma-separated list. 

 

Following is the example to define class Stack<> and implement generic methods to push and pop the 

elements from the stack: 

 

#include <iostream> 

#include <vector> 

#include <cstdlib> 

#include <string> 

#include <stdexcept> 

 

using namespace std; 

 

template<class T> 

class Stack {  

private:  

vector<T>elems;     // elements  

 

public:  

void push(T const&);  // push element  

void pop();               // pop element  

      T top() const;            // return top element  

bool empty() const{       // return true if empty. 
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returnelems.empty();  

      }  

};  

 

template<class T> 

void Stack<T>::push (T const&elem) {  

   // append copy of passed element  

elems.push_back(elem);     

}  

 

template<class T> 

void Stack<T>::pop () {  

if (elems.empty()) {  

throwout_of_range("Stack<>::pop(): empty stack");  

   } 

  

   // remove last element  

elems.pop_back();          

}  

 

template<class T> 

T Stack<T>::top () const {  

if (elems.empty()) {  

throwout_of_range("Stack<>::top(): empty stack");  

   } 

  

   // return copy of last element  

returnelems.back();       

}  

 

int main() {  

try {  

      Stack<int>intStack;  // stack of ints 

      Stack<string>stringStack;    // stack of strings  

 

      // manipulate int stack  

intStack.push(7);  

cout<<intStack.top() <<endl;  

 

      // manipulate string stack  

stringStack.push("hello");  

cout<<stringStack.top() <<std::endl;  

stringStack.pop();  

stringStack.pop();  

}catch (exception const& ex) {  

cerr<< "Exception: " <<ex.what() <<endl;  

return -1; 

   }  

} 
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Exception handling 

An exception is a problem that arises during the execution of a program. A C++ exception is a response to 

an exceptional circumstance that arises while a program is running, such as an attempt to divide by zero. 

 

Exceptions provide a way to transfer control from one part of a program to another. C++ exception 

handling is built upon three keywords: try, catch, and throw. 

 

throw: A program throws an exception when a problem shows up. This is done using a throw keyword. 

 

catch: A program catches an exception with an exception handler at the place in a program where you 

want to handle the problem. The catch keyword indicates the catching of an exception. 

 

try: A try block identifies a block of code for which particular exceptions will be activated. It's followed by 

one or more catch blocks. 

 

Assuming a block will raise an exception, a method catches an exception using a combination of the try and 

catch keywords. A try/catch block is placed around the code that might generate an exception. Code within 

a try/catch block is referred to as protected code, and the syntax for using try/catch looks like the 

following: 

 

try 

{ 

   // protected code 

}catch( ExceptionName e1 ) 

{ 

   // catch block 

}catch( ExceptionName e2 ) 

{ 

   // catch block 

}catch( ExceptionNameeN ) 

{ 

   // catch block 

} 

You can list down multiple catch statements to catch different type of exceptions in case your try block 

raises more than one exception in different situations. 

 

Throwing Exceptions 

Exceptions can be thrown anywhere within a code block using throw statements. The operand of the 

throw statements determines a type for the exception and can be any expression and the type of the result 

of the expression determines the type of exception thrown. 

 

Following is an example of throwing an exception when dividing by zero condition occurs: 

 

double division(int a, int b) { 

if( b == 0 ) { 

throw "Division by zero condition!"; 

   } 

return (a/b); 
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} 

Catching Exceptions 

The catch block following the try block catches any exception. You can specify what type of exception you 

want to catch and this is determined by the exception declaration that appears in parentheses following 

the keyword catch. 

 

try { 

   // protected code 

}catch( ExceptionName e ) { 

   // code to handle ExceptionName exception 

} 

Above code will catch an exception of ExceptionName type. If you want to specify that a catch block should 

handle any type of exception that is thrown in a try block, you must put an ellipsis, ..., between the 

parentheses enclosing the exception declaration as follows: 

 

try { 

   // protected code 

}catch(...) { 

   // code to handle any exception 

} 

The following is an example, which throws a division by zero exception and we catch it in catch block. 

 

#include <iostream> 

using namespace std; 

 

double division(int a, int b) { 

if( b == 0 ) { 

throw "Division by zero condition!"; 

   } 

return (a/b); 

} 

 

int main () { 

int x = 50; 

int y = 0; 

double z = 0; 

 

try { 

      z = division(x, y); 

cout<< z <<endl; 

}catch (const char* msg) { 

cerr<<msg<<endl; 

   } 

 

return 0; 

} 

Because we are raising an exception of type const char*, so while catching this exception, we have to use 

const char* in catch block. If we compile and run above code, this would produce the following result: 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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