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There are numerous library functions available for 

I/O.

•

These can be classified into two broad categories:

•

Console I/O functions - functions to receive input 

from keyboard and write output to VDU.

•

File I/O functions – functions to perform I/O 

operations on a floppy disk or a hard disk. 
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The screen and keyboard together are called 

console.

•

They are further divided into two categories:

•

Formatted and

•

Unformatted console I/O functions.
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•

The functions printf() and scanf() fall under this 

category.

•

The general form looks like:

printf(“format string”,list of variables);

•

The format string can contain:



Characters that are simply printed as they are.



Conversion specifications that begin with a % sign.



Escape sequences that begin with a \ sign.
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printf() function interpret the contents of format 

string from left to right.

•

As long as it doesn’t come across either a % or a \, it 

continues to dump the characters that it encounters, 

onto the screen.

•

When a conversion specification is encountered in a 

format string, it picks up the first variable in the list 

of variables and prints its value in the specified 

format.
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#include<stdio.h>

void main()

{

int avg=346;

float per=69.2;

printf(“Average=%d\nPercentage=%f”,avg,per);

}
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•

The %d and %f used in the printf() are called 

format specifiers.

•

The list of format specifiers that can be used 

with the printf() function:

Data type

Format specifier

Integer

Short signed %d or %l

short unsigned %u

long signed %ld

long unsigned %lu

unsigned -

hexadecimal  %x

unsigned octal %o
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Real Float %f

Double %lf

Character    signed character %c

unsigned character %c

String %s

We can provide following optional specifiers in the format specifications.

specifier description

dd  digits specifying field width.

.                 decimal point separating field width from 

precision. 

dd              digits specifying precision.

- Minus sign for left justifying the output in 

the specified field width.
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•

The backslash symbol (\) is considered as an escape sequence 

•

It causes an escape from the normal interpretation of a string, so that the 

next character is recognized as one having a special meaning.

The following figure shows a complete list of these escape sequences:

Esc.seq purpose Esc.seq purpose

\n                       New line                 \t Tab

\b  Backspace             \r  carriage return

\f                        Form feed  \a  Alert

\’                       Single quote           \’’  Double quote

\\ Backslash
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•

Works same as printf() except it writes the output to an array 

of characters.

sscanf() function:

•

It allows us to read characters from a string and to convert 

and store them in C variables according to specified formats.

•

It has the first argument as the string from which reading is to 

take place.
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•

There are several standard library functions available 

under this category.

•

One that deal with a single character and those that 

can deal with a string of characters.

getch() and getche() functions:

•

These functions return the character that has been 

most recently typed.

•

The ‘e’ in getche() function means it echoes the 

character that you typed to the screen. 
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getch() just returns the character that you typed without 

echoing it on the screen.

•

getchar() works similarly and echoes the character that you 

typed on the screen, but requires enter key to be typed 

following the character that you typed.

•

The difference between getchar() and fgetchar() is that the 

former is a macro and latter is a funcion.

•

The prototypes of getch() and getche() are present in the 

header file conio.h.

•

The macro getchar() and the prototype of fgetchar() are 

present in stdio.h.
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putch() and putchar() functions print a charcter on the screen.

•

The working of putch(), putchar() and fputchar() are exactly 

same.

•

Limitation is that these three functions can output only one 

character at a time.

gets() and puts() functions:

•

gets() receives a string from the keyboard.

•

puts() outputs a string to the screen. 
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When we open a file, we must specify what we want to do 

with the file.

•

Following is the general format for declaring and opening a 

file:

FILE *fp;

fp=fopen(“filename”,”mode”);

•

The first statement declares the variable fp as a “pointer to 

the data type FILE”.

•

The second statement opens the file named filename and 

assigns an identifier to the FILE type pointer fp.
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A file is a place on the disk where a group of related data can 

be stored.

•

C supports a number of functions that have the ability to 

perform basic file operations which include:

•

Naming a file,

•

Opening a file,

•

Reading data from a file,

•

Writing data to a file, and

•

Closing a file.
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•

If we want to store data in a file in the secondary 

memory, we must specify the following things about 

the to the operating system:

•

File name

•

Data structure

•

Purpose
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File name is a string of characters that make up a valid 

filename for the os.

•

It may contain two parts, a primary name and an optional 

period with extension.

Ex: Input.data

student.c

•

Data structure of a file is defined as FILE in the library of 

standard I/O function definitions.

•

Therefore, all files should be declared as type FILE before they 

are used.

•

FILE is defined data type.
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The second statement also specifies the purpose of 

opening this file.

•

Mode can be one of the following:



r open the file for reading only.



w open the file for writing only.



a open the file for appending data to it.

•

Note that both the filename and mode are specified 

as strings.

•

They should be enclosed in double quotation marks.
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happen:

•

When the mode is ‘writing’, a file with the specified name is 

created if the file does not exist. The contents are deleted, if 

the file already exists.

•

When the purpose is ‘appending’, the file is opened with the 

current contents safe. A file with the specified name is 

created if the file does not exist.

•

If the purpose is ‘reading’, and if it exists, then the file opened 

with the current contents safe otherwise an error occurs.
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Many recent compilers include additional 

modes of operation. They include:

•

r+  the existing file is opened to the  beginning 

for both reading and writing.

•

w+ same as w except for both reading and 

writing.

•

a+ same as a except both for reading and 

writing.
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•

Closing a file ensures that all outstanding information 

associated with the file is flushed out from the buffers and all 

links to the file are broken.

•

Another instance where we have to close a file is to reopen 

the same file in a different mode.

•

The I/O library supports the following  function to do this:

fclose(file_pointer);

•

Once a file is closed, its file pointer can be reused for another 

file.
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The getc and putc functions:

•

Assume that a file is opened with mode w and file pointer fp1.

•

Then the statement 

putc(c,fp1);

•

writes the character contained in the character variable c to 

the file associated with FILE pointer fp1.

•

Similarly, getc is used to read a character from a file that has 

been opened in read mode.
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would read a character from the file whose file pointer is 

fp2.

•

The file pointer moves by one character position for every 

operation of getc and putc.

•

The getc will return an end-of-file marker EOF, when end of 

the file has been reached.

•

Therefore, the reading should be terminated when EOF is 

encountered.
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•

Can handle a group of mixed data simultaneously.

•

The first argument of these functions is a file pointer which 

specifies the file to be used.

•

The general form of fprintf is

fprintf(fp,”control string”,list);

•

Where fp is a file pointer associated with a file that has been 

opened for writing.
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The control string contains output specifications for the items 

in the list.

•

The list may include variables, constants and strings.

Ex:  fprintf(f1,”%s%d%f”,name,age,7.5);

•

The general format of fscanf is

fscanf(fp,”control string”,list);

•

The statement would cause the reading of the items in the list 

from the file specified by fp, according to the specifications 

contained in the control string.

Ex:  fscanf(f2,”%s%d”,item,&quantity);
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•

We have functions for reading and writing 

data sequentially.

•

If we want to access only a part of a file, we 

can use the following functions:

•

fseek

•

ftell and

•

rewind
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ftell takes a file pointer and returns a number 

of type long, that corresponds to the current 

position.

•

It takes the following form:

n = ftell(fp);

•

n would give the relative offset of the current 

position.

•

This means that n bytes have already been 

read (or written)
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rewind takes a file pointer and resets the position to 

the start of the file.

Ex: rewind(fp);

n=ftell(fp);

•

Would assign 0 to n because the file position has 

been set to the start of the file by rewind.

•

This function helps us in reading a file more than 

once, without having to close and open the file.
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fseek function is used to move the file position to a 

desired location within the file.

•

It takes the following form:

fseek(file_ptr,offset,position);

•

file_ptr is a pointer to the file concerned, offset is a 

number or variable of type long, and position is an 

integer number.

•

The offset specifies the number of positions to be 

moved from the location specified by position.
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The position can take one of the following three 

values:

value Meaning

0 beginning of file.

1 Current position.

2 End of file.

•

The offset may be positive, meaning move forwards, 

or negative, meaning move backwards.
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The following table illustrate operations of the fseek 

function:

statement Meaning

fseek(fp,0L,0); go to the beginning.

fseek(fp,0L,1); stay at the current position.

fseek(fp,0L,2);     go to the end of the file, 

past the last character of                       

the file.

fseek(fp,m,0)                move to (m+1)th byte in the        

file
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fseek(fp,m,1); go forward by m bytes.

fseek(fp,-m,1); go backward by m bytes from 

the current position.

fseek(fp,-m,2); go backward by m bytes from 

the end.(positions the file to the 

character from the end.)

•

When the operation is successful, fseek returns a zero.

•

If we attempt to move the file pointer beyond the file 

boundaries, an error occurs and fseek returns -1.
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•

A text file contains only textual information like 

alphabets, digits and special symbols.

•

In actuality the ASCII codes of these characters are 

stored in text files.

•

Binary file is merely a collection of bytes. This 

collection might be a compiled version of a C 

program or music data stored in a wave file or a 

picture stored in a graphic file.
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•

In text mode, a new line character is converted into the 

carriage return-linefeed combination before being written to 

the disk.

•

Likewise, the carriage return-linefeed combination on the disk 

is converted back into a new line when the file is read by a C 

program.

•

However, if a file is opened in binary mode, as opposed to text 

mode, these conversions will not take place.
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•

In text mode, a special character, whose ASCII value is 26, is 

inserted after the last character in the file to mark the end of 

file.

•

If this character is detected at any point in the file, the read 

function would return the EOF signal to the program.

•

There is no such special character present in the binary mode 

files to mark the end of file.

•

The binary mode files keep track of the end of file from the 

number of characters present in the directory entry of the file.
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•

The only function that is available for storing numbers in a disk 

file is the fprintf() function.

•

Text and characters are stored one character per byte.

•

Numbers are stored as strings of characters.

•

Thus, 1234, even though it occupies two bytes in memory, when 

transferred to the disk using fprintf(), would occupy 4 bytes, one 

byte per character.

•

Similarly, the floating-point number  1234.56 would occupy 7 

bytes on disk.



[image: image37.emf]•

Thus, numbers with more digits would require more disk 

space.

•

Hence, if a large amount of numerical data  is to be stored in a 

disk file, using text mode may turn out to be inefficient.

•

The solution is to open the file in binary mode and use the 

functions which store the numbers in binary format.

•

It means each number would occupy same number of bytes 

on disk as it occupies in memory.
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•

The C language uses the block input and 

output functions to read and write data to 

binary files.

•

The block read function is file read (fread).

•

The block write function is file write (fwrite).
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•

Reads a specified number of bytes from a binary file 

and places them into memory at the specified 

location.

Declaration:

int fread(void *pInArea,

int elementsize,

int count,

FILE *sp);
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The first parameter, pInArea, is a pointer to the input area in 

memory which is usually a structure.

•

The next two elements, elementSize and count, are multiplied 

to determine how much data are to be transferred.

•

The size is normally specified using the sizeof operator and 

the count is normally one when reading structures.

•

The last argument is the pointer to the file we want to  read 

from.
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Declaration:

int fread(void *pOutArea,

int elementsize,

int count,

FILE  *sp)

The parameters for file write corresponds exactly to 

the parameters for the file read function.
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•

A few functions operate on the whole file instead of the 

contents.

•

These functions generally use operating system calls to 

perform operations such as remove a file, rename a file or 

create a temporary binary file.

Remove file: remove

•

The remove function removes or deletes the file using its 

external name.
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The parameter is a pointer to the name of the file.

•

Its function is shown below:

int remove(char *filename);

•

It returns zero if the deletion is successful.

•

It returns nonzero if there is an error, such as file 

can’t be opened.

Ex: if(remove(“file1.dat”))

printf(“Error, file cannot be deleted”);
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•

When we create a new version of a file and want to keep the 

same name, we need to rename the old version of the file.

•

Declaration:

int rename(const char* old filename,

const char* new filename);

•

The renaming function returns zero if it is successful.

•

It returns zero if there is an error.
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•

The tmpfile function creates a new temporary output 

file.

•

This file is available only when the program is 

running.

•

It will be closed and erased when the execution of 

the program is finished.

•

It is a temporary file, not a permanent one.
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FILE* tmpfile(void);

•

To create a temporary file, we first define a file pointer and 

then open it as follows:

FILE *sp;

sp=tmpfile();

•

Now we can write to the file as we would to any file.

•

If we want to read from the file we must reposition it using 

one of the repositioning functions such as rewind or fseek.
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Typical error situations include:



Trying to read beyond the end-of-file mark.



Device overflow.



Trying to use a file that has not been opened.



Trying to perform an operation on a file, when the file is 

opened for another type of operation.



Opening a file with an invalid filename.



Attempting to write to a write-protected file.

•

We have two status-inquiry library functions, feof and ferror 

that can help us detect I/O errors in the files.
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The feof function can be used to test for an end of file 

condition.

•

It takes a FILE pointer as its only argument and returns a non 

integer value if all of the data from the specified file has been 

read and returns zero otherwise.

•

If fp is a pointer to file that has just been opened for reading, 

then the statement

if(feof(fp))

printf(“End of data.\n”);

•

Would display the message “End of data” on reaching the end 

of file condition.
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The ferror function reports the status of the file indicated.

•

It also takes a FILE pointer as its argument and returns a non 

zero integer if an error has been detected up to that point, 

during processing.

•

Otherwise, it returns zero.

•

The statement

if(ferror(fp)!=0)

printf(“An error has occurred.\n”);

•

Would print the error message, if the reading is not 

successful.



[image: image50.emf]•

Whenever a file is opened using fopen function, a file 

pointer is returned.

•

If the file cannot be opened for some reason, then 

the function returns a null pointer.

•

This facility can be used to test whether a file is 

opened or not.

Ex:  if(fp==NULL)

printf(“File could not be opened”\n);


A file is a place on the disk where a group of related data can be stored.



C supports a number of functions that have the ability to perform basic file operations which include:



Naming a file,

Opening a file,

Reading data from a file,

Writing data to a file, and

Closing a file.







B ——





The following table illustrate operations of the fseek function:

statement			Meaning

fseek(fp,0L,0);		go to the beginning.

fseek(fp,0L,1);	   	stay at the current position.

fseek(fp,0L,2);    		go to the end of the file, 				past the last character of                       			         the file.

fseek(fp,m,0)                move to (m+1)th byte in the        				file
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File read-fread:

Reads a specified number of bytes from a binary file and places them into memory at the specified location.



Declaration:

 	int fread(void *pInArea,

 			int elementsize,

                        int count,

 			FILE *sp);
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The parameter is a pointer to the name of the file.

Its function is shown below:

		 	int remove(char *filename);

It returns zero if the deletion is successful.

It returns nonzero if there is an error, such as file can’t be opened.

	Ex:	    if(remove(“file1.dat”))

	 		printf(“Error, file cannot be deleted”);
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Create temporary file: tmpfile

The tmpfile function creates a new temporary output file.



This file is available only when the program is running.



It will be closed and erased when the execution of the program is finished.



It is a temporary file, not a permanent one.
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Error handling during I/O operations

Typical error situations include:



Trying to read beyond the end-of-file mark.

Device overflow.

Trying to use a file that has not been opened.

Trying to perform an operation on a file, when the file is opened for another type of operation.

Opening a file with an invalid filename.

Attempting to write to a write-protected file.



We have two status-inquiry library functions, feof and ferror that can help us detect I/O errors in the files.
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The ferror function reports the status of the file indicated.



It also takes a FILE pointer as its argument and returns a non zero integer if an error has been detected up to that point, during processing.



Otherwise, it returns zero.



The statement

	 		if(ferror(fp)!=0)

 				printf(“An error has occurred.\n”);



Would print the error message, if the reading is not successful.
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Whenever a file is opened using fopen function, a file pointer is returned.

If the file cannot be opened for some reason, then the function returns a null pointer.

This facility can be used to test whether a file is opened or not.

	Ex: 	if(fp==NULL)

	 		printf(“File could not be opened”\n);
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The feof function can be used to test for an end of file condition.



It takes a FILE pointer as its only argument and returns a non integer value if all of the data from the specified file has been read and returns zero otherwise.



If fp is a pointer to file that has just been opened for reading, then the statement

	 		if(feof(fp))

 				printf(“End of data.\n”);



Would display the message “End of data” on reaching the end of file condition.
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Declaration:

		 	FILE* tmpfile(void);



To create a temporary file, we first define a file pointer and then open it as follows:

			FILE *sp;

			sp=tmpfile();



Now we can write to the file as we would to any file.



If we want to read from the file we must reposition it using one of the repositioning functions such as rewind or fseek.
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Rename file: rename

When we create a new version of a file and want to keep the same name, we need to rename the old version of the file.



Declaration:

		  int rename(const char* old filename,

 				const char* new filename);



The renaming function returns zero if it is successful.



It returns zero if there is an error.
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File write: fwrite

Declaration:

	 	int fread(void *pOutArea,

 		     int elementsize,

         int count,

 		    FILE  *sp)





The parameters for file write corresponds exactly to the parameters for the file read function.
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System file operations

A few functions operate on the whole file instead of the contents.



These functions generally use operating system calls to perform operations such as remove a file, rename a file or create a temporary binary file.



Remove file: remove

The remove function removes or deletes the file using its external name.

 







System file operations
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The first parameter, pInArea, is a pointer to the input area in memory which is usually a structure.



The next two elements, elementSize and count, are multiplied to determine how much data are to be transferred.



The size is normally specified using the sizeof operator and the count is normally one when reading structures.



The last argument is the pointer to the file we want to  read from.
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Text versus binary mode: End of file

In text mode, a special character, whose ASCII value is 26, is inserted after the last character in the file to mark the end of file.



If this character is detected at any point in the file, the read function would return the EOF signal to the program.



There is no such special character present in the binary mode files to mark the end of file.



The binary mode files keep track of the end of file from the number of characters present in the directory entry of the file.
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Thus, numbers with more digits would require more disk space.



Hence, if a large amount of numerical data  is to be stored in a disk file, using text mode may turn out to be inefficient.



The solution is to open the file in binary mode and use the functions which store the numbers in binary format.



It means each number would occupy same number of bytes on disk as it occupies in memory.
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Block input/output functions

The C language uses the block input and output functions to read and write data to binary files.



The block read function is file read (fread).



The block write function is file write (fwrite).
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Text versus Binary mode: storage of numbers

The only function that is available for storing numbers in a disk file is the fprintf() function.



Text and characters are stored one character per byte.



Numbers are stored as strings of characters.



Thus, 1234, even though it occupies two bytes in memory, when transferred to the disk using fprintf(), would occupy 4 bytes, one byte per character.



Similarly, the floating-point number  1234.56 would occupy 7 bytes on disk.
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Text Files and Binary Files

A text file contains only textual information like alphabets, digits and special symbols.



In actuality the ASCII codes of these characters are stored in text files.



Binary file is merely a collection of bytes. This collection might be a compiled version of a C program or music data stored in a wave file or a picture stored in a graphic file.
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Text versus Binary mode :New lines

In text mode, a new line character is converted into the carriage return-linefeed combination before being written to the disk.



Likewise, the carriage return-linefeed combination on the disk is converted back into a new line when the file is read by a C program.



However, if a file is opened in binary mode, as opposed to text mode, these conversions will not take place.
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Statement 				meaning

fseek(fp,m,1);		go forward by m bytes.

fseek(fp,-m,1);		go backward by m bytes from 				the current position.

fseek(fp,-m,2);		go backward by m bytes from 				the end.(positions the file to the 				character from the end.)





When the operation is successful, fseek returns a zero.

If we attempt to move the file pointer beyond the file boundaries, an error occurs and fseek returns -1.
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	Ex:	c=getc(fp2);

		would read a character from the file whose file pointer is fp2.



The file pointer moves by one character position for every operation of getc and putc.



The getc will return an end-of-file marker EOF, when end of the file has been reached.



Therefore, the reading should be terminated when EOF is encountered.
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ftell takes a file pointer and returns a number of type long, that corresponds to the current position.

It takes the following form:

			n = ftell(fp);

n would give the relative offset of the current position.

This means that n bytes have already been read (or written)
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fseek function is used to move the file position to a desired location within the file.



It takes the following form:

	 	fseek(file_ptr,offset,position);



file_ptr is a pointer to the file concerned, offset is a number or variable of type long, and position is an integer number.



The offset specifies the number of positions to be moved from the location specified by position.
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The position can take one of the following three values:

	 value				Meaning

	   0					beginning of file.

	   1					Current position.

	   2					End of file.



The offset may be positive, meaning move forwards, or negative, meaning move backwards.
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rewind takes a file pointer and resets the position to the start of the file.

	Ex:	rewind(fp);

	  		n=ftell(fp);



Would assign 0 to n because the file position has been set to the start of the file by rewind.



This function helps us in reading a file more than once, without having to close and open the file.
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The control string contains output specifications for the items in the list.



The list may include variables, constants and strings.

	Ex: 	fprintf(f1,”%s%d%f”,name,age,7.5);



The general format of fscanf is

		 	fscanf(fp,”control string”,list);



The statement would cause the reading of the items in the list from the file specified by fp, according to the specifications contained in the control string.



		Ex: 	fscanf(f2,”%s%d”,item,&quantity);
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Random access to files

We have functions for reading and writing data sequentially.

If we want to access only a part of a file, we can use the following functions:

fseek

 ftell and

rewind
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The fprint and fscanf functions:

Can handle a group of mixed data simultaneously.



The first argument of these functions is a file pointer which specifies the file to be used.



The general form of fprintf is

		 	fprintf(fp,”control string”,list);



Where fp is a file pointer associated with a file that has been opened for writing.
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When trying to open a file, one of the following things may happen:



When the mode is ‘writing’, a file with the specified name is created if the file does not exist. The contents are deleted, if the file already exists.



When the purpose is ‘appending’, the file is opened with the current contents safe. A file with the specified name is created if the file does not exist.



If the purpose is ‘reading’, and if it exists, then the file opened with the current contents safe otherwise an error occurs.
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Closing a File

Closing a file ensures that all outstanding information associated with the file is flushed out from the buffers and all links to the file are broken.



Another instance where we have to close a file is to reopen the same file in a different mode.



The I/O library supports the following  function to do this:

			fclose(file_pointer);



Once a file is closed, its file pointer can be reused for another file.
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Input/output operations on Files

The getc and putc functions:

Assume that a file is opened with mode w and file pointer fp1.



Then the statement 

			putc(c,fp1);



writes the character contained in the character variable c to the file associated with FILE pointer fp1.



Similarly, getc is used to read a character from a file that has been opened in read mode.
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Many recent compilers include additional modes of operation. They include:

r+ 	the existing file is opened to the 	beginning for both reading and writing.

w+ same as w except for both reading and 	 writing.

a+ same as a except both for reading and 	writing.
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When we open a file, we must specify what we want to do with the file.



Following is the general format for declaring and opening a file:



	FILE *fp;

	   fp=fopen(“filename”,”mode”);



The first statement declares the variable fp as a “pointer to the data type FILE”.



The second statement opens the file named filename and assigns an identifier to the FILE type pointer fp.
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The second statement also specifies the purpose of opening this file.



Mode can be one of the following:



r open the file for reading only.

w open the file for writing only.

a open the file for appending data to it.



Note that both the filename and mode are specified as strings.



They should be enclosed in double quotation marks.
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File name is a string of characters that make up a valid filename for the os.



It may contain two parts, a primary name and an optional period with extension.



	Ex:		Input.data

 			student.c



Data structure of a file is defined as FILE in the library of standard I/O function definitions.



Therefore, all files should be declared as type FILE before they are used.



FILE is defined data type.
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Data type

Format specifier

Real



Float			%f

Double			%lf



Character    signed character	      %c

	    unsigned character	     %c



String				      %s



We can provide following optional specifiers in the format specifications.





specifier

description



  dd 	      digits specifying field width.

   .                 decimal point separating field width from 		      precision. 

  dd              digits specifying precision.

    -                Minus sign for left justifying the output in 	                   	       the specified field width.



                			 			












getch() just returns the character that you typed without echoing it on the screen.



getchar() works similarly and echoes the character that you typed on the screen, but requires enter key to be typed following the character that you typed.



The difference between getchar() and fgetchar() is that the former is a macro and latter is a funcion.



The prototypes of getch() and getche() are present in the header file conio.h.



The macro getchar() and the prototype of fgetchar() are present in stdio.h.
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File Management







File Management





Defining and opening a File

If we want to store data in a file in the secondary memory, we must specify the following things about the to the operating system:



File name

Data structure

Purpose
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putch() and putchar() functions print a charcter on the screen.



The working of putch(), putchar() and fputchar() are exactly same.



Limitation is that these three functions can output only one character at a time.



gets() and puts() functions:



gets() receives a string from the keyboard.



puts() outputs a string to the screen. 
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sprintf() function:



Works same as printf() except it writes the output to an array of characters.



sscanf() function:



It allows us to read characters from a string and to convert and store them in C variables according to specified formats.



It has the first argument as the string from which reading is to take place.
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Unformatted console I/O functions

There are several standard library functions available under this category.



One that deal with a single character and those that can deal with a string of characters.



getch() and getche() functions:



These functions return the character that has been most recently typed.



The ‘e’ in getche() function means it echoes the character that you typed to the screen. 
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Escape sequences:

The backslash symbol (\) is considered as an escape sequence 

It causes an escape from the normal interpretation of a string, so that the next character is recognized as one having a special meaning.

The following figure shows a complete list of these escape sequences:



Esc.seq		purpose		Esc.seq		purpose



   \n                       New line                 \t		Tab



   \b 		Backspace             \r 		carriage return



   \f                        Form feed 	  \a 		Alert



   \’                       Single quote           \’’ 		Double quote



   \\ 	             Backslash	 
































Formatted console I/O functions:

The functions printf() and scanf() fall under this category.

The general form looks like:

		printf(“format string”,list of variables);

The format string can contain:

Characters that are simply printed as they are.

Conversion specifications that begin with a % sign.

Escape sequences that begin with a \ sign.
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Format specifications:

The %d and %f used in the printf() are called format specifiers.

The list of format specifiers that can be used with the printf() function:













Data type

Format specifier

  Integer

  Short signed		%d or %l

  short unsigned		%u

  long signed		%ld

  long unsigned		%lu

 unsigned -		

hexadecimal 		%x

 unsigned octal		%o
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Ex:

 		#include<stdio.h>

 		void main()

 		{

 			int avg=346;

 			float per=69.2;

 		printf(“Average=%d\nPercentage=%f”,avg,per);

 		}
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printf() function interpret the contents of format string from left to right.

As long as it doesn’t come across either a % or a \, it continues to dump the characters that it encounters, onto the screen.

When a conversion specification is encountered in a format string, it picks up the first variable in the list of variables and prints its value in the specified format.
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Console Input/Output 







Console Input/Output





The screen and keyboard together are called console.

They are further divided into two categories:

Formatted and

Unformatted console I/O functions.
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There are numerous library functions available for I/O.

These can be classified into two broad categories:

Console I/O functions - functions to receive input from keyboard and write output to VDU.

File I/O functions –   functions to perform I/O operations on a floppy disk or a hard disk. 
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