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5.1 Introduction

0

program. In most programmin i it is necessary tha
g assignments itis né ) W W
the user console and produces the intended useful output to the user. In this chapter, Il see hnw
C manages various 1/0 operations. 4 lnto tw
: ifi into
Various input/output functions are available in C language: They are classifie 0 broy,
categories.
1. Console Input/Output Functions: Console Input Output functions help to read data frop,
Keyboard and Print / Display data to the Monitor or screen. .
ead data from Files on Djg

2. File Input/Qutput Functions: File Input Output functions helptor
and Write data to the Disk.
Let us discuss console input and output operations in this chapter.

9.2 Console Input and Output Operations

Reading the data from the input devices and displaying the output on the screen are the two maip
tasks of any program. Normally the standard input device (keyboard) is used to input c.lata and the
standard output device (screen/monitor) to display the results. When a program needs input, it gets
the data through the input functions and sends the results obtained to the screen through the outpuyt
functions. Therefore, the input / output functions are necessary to do this kind of job.

The input data entered by the user can be stored in the variables and can be used for processing. So
far we have seen one method of providing input to the program. That is to assign values to variables
through the assignment statements such as b = 10; f = 3.142; and so on.

C provides many functions for performing console 1/0 operations. These function permits the
transfer of information between the computer’s standard input and output devices (i.e., keyboard
and monitor). Few of them give formatting control over input and output operations. Where as some

of them doesn’t allow to control the format of I/0 operations.
To access these functions, it is necessary to include the standard 1/0 library header file. The header

file stdio.h contains the declaration for these functions. Therefore, always include the header file
stdio.h in C program before using these console 1/0 functions.
The Console Input/Output functions in C are classified into two types.

1. Formatted I/O Functions 2. Unformatted I/0 Functions

Input and Output Functions
y y
Formatted 1/0 Unformatted I/0
Functions Functions
/ Input Output Input Output
scanf| printf( ) getch() putch()
2 _J getche() putchar()
getchar() puts()
gets()
Classification of 1/0 Functions.
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The formatted l"!’Ut/output functions that allow input and output operations to be performed in a
spcciﬁt‘d and desired format. Formatting of 1/0 operations deals with some of the following issues.

1. How much field width is required to display the various values on the monitor?
. How many decimal places are required to display the fractional part of a real number?
. Should data values be left aligned or right aligned, and how much?

2
3
4. How much space between two data values is to be given?
5

. How various types of data i.e. integer, character, and string can be used together in I/0
operations?

The two most frequently used functions for formatted 1/0 are printf() and scanf(). The printf() is
used to display Fhe formatted data items on the standard output device normally the monitor
whereas scanf() is used to read the formatted data input from the standard input device normally

the keyboard. These functions are defined in the header file stdio.h and return EOF if there occurs
an error or end of file.

The formatted 1/0 functions are used to read and write all types of data values. They require
conversion symbol to identify the data type. These formatted functions allow the input to read from

the keyboard in the format specified. Similarly, output can be displayed on to the screen according to
the format specified.

Example : The formatted 1/0 functions are scanf() and printf(). /

@Emportant Note

printf() and scanf() functions are inbuilt library functions in C programming language which are available
in C library by default. These functions are declared and related macros are defined in “stdio.h” which is a

header file in C language.

We have to include “stdio.h” file in C program to make use of these printf() and scanf() library functions in C
language.

=/ 2. Unformatted Input/Output Functions

L

Unformatted console I/0 functions don’t allow input and output to be formatted as per the user
requirements. The unformatted 1/O functions only work with the character data type. These
functions do not require conversion symbol for identification of data types because they work only
with the character data type. The unformatted I/0 functions allow the user to input a single character
or multiple characters using a standard input device such as keyboard and the output of a single
character or multiple characters can be displayed on the standard output device such as screen.
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1. Unformatted Character 1/0 Fu

aracter using a st !
ayed on the standard output device such as screen.

S

nctions: The
andard input device such as keyboard and the o L.
user to input a single ch \

r can be displ
putchar(), getch(; getche(), putch()

0 Functions: The unformatted string 1/0 functions allow the User,

of a single characte
Example: getchar(),
2. Unformatted String 1/

multiple characters or string using a standard input device such as keyboard ang lh‘
input a .

output of a multiple characters or string can be displayed on the standard output device Sug
as screen.

Example: gets() and puts()

A string is nothing, but a sequence of characters or group of chracters. gets() function is Usgg
to accept a string from the keyboard whereas puts() function is used to print a string on the

~

monitor.

—
What are the categories of Input and Output functions in C?

The input/output functions are classified into two broad categories.

1. Console Input/Output Functions : Console Input Output functions help to reaq
data from Keyboard and Print / Display data to the Monitor or screen.

2. File Input/Output Functions : File Input Output functions help to read data frop,
Files on Disk and Write data to the Disk.

—————
——

What are the types of Console 1/0 functions ?
The Console Input/Output functions in C are classified into two types.
1. Formatted 1/0 Functions : printf() and scanf() are examples

2. Unformatted 1/0 Functions.: getchar(), putchar(), getch(), getche(), putch(),

gets() and puts() are examples.

5.3 Unformatted Input/Output Functions
Reading a Character using getchar() A

The simplest input/output operation is reading a character from the ‘standard input device’ and
writing a character to the ‘standard output device’, Reading a single character from the standard
input device can be done by using the function getchar. The getchar() function reads one character
at a time till the user presses the enter key. The getchar( ) function does not require any argument.
getchar(] requires enter key to be pressed after the input of character.

v
ﬂ.‘, A

unformatted character 1/0 functions allgy, /

A%

-
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character_variable = getchar();

char ch;
ch = getchar();

Explanation

When this statement is encountered in the program, the character
entered from the keyboard will be displayed on the screen. After a single
character is entered form the keyboard, the computer waits for the
user to press the enter key. Once the enter key is pressed, the character
entered is assigned to the character variable ‘ch’.

S

The. following code read
until ‘Enter key’ is pressed.

s characters from keyboard one after another using getchar()

}

char ch;
while (ch ! = '\n")
{

ch = getchar();

mriting a Character using putchar() 7

writing a single character to the standard output device can be done by using the function putchar().
This function prints one character on the screen at a time. The putchar() function takes one argument
and that argument is the character to the displayed.

Syntax:

Where, variable-name is a variable of type char.

putchar(variable-name);

char ch = ‘A’

« bputchar(ch);

Explanation

character varaible 'ch' is initialized with 'A’;

will display the character ‘A’ on the screen.

putchar(‘\n’);

Explanation |
will move the cursor to the beginning of next line.
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plays the same by using

d dis
- aracter an
The following program accepts a single ch

Ectchar and putchar functions. = e §
——

Output
ginclude <stdio.hsy
main()

{

Char ch;

¢h = getchar();
Putchar (ch);

To demonstrate getchar and putchar

#include < stdio.p Output
r;ain() PO
int i, j3 AdEQ
char a, pb; .
i = 65; /* Assigns integer constant 65 to integer variable'l */ *
b= rq’; /* Assigns character constant ‘d’ to character variable b */
] = getchar(); /* Entered character gets stored in j */
2 = getchar(); /* Entered character gets stored in a */
Putchar(i); /* displays ‘A’ as ‘A’s ASCII value is 65 */
putchar(b); /* displays alphabet ‘d’ */
Putchar(a); /* displays entered character */ -
putchar(j); /* displays entered character */
}
@ Note on ASCII

Le., getchar() and putchar
operations, as character values are internally represente
character value ‘a’ i

. . tter ‘a’.
Metch( ), getche() and putch() )

—

The functions getch( ) and getche( ) are unformatted in
used to input only one character at a time through keyboa
pressed after the input of character.

put functions,

getch( ) ang et
rd and they do getche( ) are

Notrequire enter key to be
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The dith‘l"C-f.lCC bt‘;\veen getch( ) and getche( ) is that getch( ) does not display the input character
while entering and getche( ) displays (or) echoes the input character while entering the character.

: advant ve dim E o
This .1dd-0d age of getch() could be proved beneficial in the application where user want to
hide the input, for instance, password security.

main()

{
char ch; Enter a character :
’

Output

Entered character is : A

printf (“Enter a Character:”);
ch = getch( );

printf (“Entered character is %c”, ch);

}

Explanation

Here, the character ‘A’ is entered by the user but getch() does not display the character typed.

If we use getche() in place of getch(), then we get the result as

main()
Output —l
{ Enter a character : A
char ch; Entered character is : A

printf (“Enter a character:”);

ch = getche( );

printf (“Entered character is %c*, ch);

P ———
| S —— u

putch() is used to display a character and the argument to this function is the character to be output.

Example

maing ) Output

{ A

char ch = ‘A’;

putch(ch);
}

Explanation
\_
The above program outputs the character ‘A’ using putch(). The functionality of this function is similar to that

of putchar( ).
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handle more thy,
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4 sequence of characters, The functions which facilitates the tra
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, ing 1/0 functions. Following functions ca useq f,
and the standarg 170 devices are known as string 1/
handling strings 1/0:

ie, a string entered a ,
1. gets(): The Bets() function receives a sequence of charactfers ;eChar) mengtioned N ithe
keyboard and store them in a variable (essentially as Array of typ

rJ

; of characters ie,
puts() : The puts() function, in contrast with gets(), writes a SEqlence :
String on the monitor,

The general Syntax of gets() and puts() is:

Syntax

char str[40];

gets(str);

It reads characters from the keyboar
character to the string automatically.

puts(string);

Itis used to print the string on the monitor, The above statement wil| g

Play a string o, the
is stored inside 'str' and will also causes the cursor to be moveg in the p

ext line,

Mmonitor whatever




Write a program to rend string using goets(
4 include <stdio.h>

) and display string using puts().

Output ]
Enter your Name : Indumathi
{ Ent College Name : Jain Coll
char name[40], collegeName[40]; WREE gieth So%Segs ' cge
" Name is : Indumathi
printf("\n Enter your Name : "y, T cani
’ : Ja olle
gets (name); College Name 1is n ge
pf‘intf("\n Enter your college Name : u).
gets(collegeName);
printf ("\n Name is . =),
puts(name);
printf ("\n College Name is - "y
puts(collegeName);

atted Input/ Output Functions

MFo?pn_atted Output Statement (printf() function)

The printf() in one of the most important and useful functions to display data on monitor. We have
seen the use of printf() for printing messages in the various example given previously in this book.
For example, the statement printf(“ C Programming”); will simple print this message on the monitor.

Beside these text messages, a program frequently required numeric values and the value of other
variables to be displayed on the screen.

5.4 Form

The printf() function is the formatted output function. This function prints all types of data values
to the console. In many of our previous programs we have used the printf to print the string or

values. In this section we will study the in-depth knowledge of printf function. The general form of
printf statement is

Syntax

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

» Characters (or literal string) that are simply printed as they are

D Format Specifiers that begin with % sign. Example %d, %f, %s etc.

D Escape sequence characters that begin with backslash (\) character.
Example: \n, \t, \b etc.

The list of variables are the variables whose values are formatted and printed according to the specifications
| ofthe format string. The list of variables should match in number, order and type with the format specifications.

Return Value: The function printf returns the number of characters that are displayed on the screen. But,

most of the time we are not using the return value from the printf().
\
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[ .

{

main( )

s — ] E

i

‘L v

" a, b, c)i
printf(“The sum of %d and Yod is Yod,; a )i

Format specifiers

list of variables

-

Format string

‘ orm;
The format string refers to a string in enclosed in double quotes that cont."nlglf rm Win,
information and arg,, arg,, ..., arg_ are arguments (may be constants, variable, or othy,

i ' specificatj
complex expressions) whose values are formatted and printed according to the specificatig,,
of the format string,

i s (
The format string contains the literal string, escape sequences and format specifiers like %
for integer, %f for float, %c for character etc.

The format string usually consists of multiple characters. Except for double quotes, escape
sequences and conversions specifiers, all characters with in a pair of double quotes will he

treated as literal text (string or group of characters) and will be display as it is a on the
monitor.

The literal text is simply printed as entered in the format string. (The sum of, and, is are
characters in the format string that are printed as they are)

Format specifiers specify the type of data that can be displayed from the variables
corresponding to the list of variables with the required format.

In the above example, first format specifier %d corresponds to variable 'a’ in the variables
list, second %d to 'b' and third %d to 'c".

The printf() interpret the format string from left to right and start sending the characters
to the standard output device. As soon as it encounters with the \ (backslash) (that is, the
indication of the presence of as escape sequence), it takes action accordingly. Similarly when
it encounters with % (conversion specifier) sign, it picks up the corresponding argument
and prints its value according to the specified format. This process comes to an end, when it
encounters the closing pair of double quotes. ,

Output

printf (“Programming in C );
printf (“For Beginners”);

Programming in C For Beginners
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T ORram prints
" . ||)()v“ "l()" l nl*“ ll"‘ 'S8 N :
rhe message enclosed within double quotes. The double quotes are

< and are not printed o
limiters Printed. Suppose if we w:
, ! ant to print the sec 555
cape SCQUENCE\N', The foll I 1e second message in next line we can
scaj ¢ lollowing example does the same,

de

uset

d main( )
Out
{ P L - —1
print ( rogramming in ¢ \n"y; Programming in C
printf (“For Beginners”)y, For Beginners
)
E,plnnntlon
. » example, we h; sod "\ .
In the :ll)OV'-l | I ¢ have used \n' in first printf statement. The escape sequence ‘\n’ is called newline
character. This character takes the cursor to the beginning of the next line.

|
|
. ‘I'
|

printf ("%d o4f o4 g

Explanation

Here, first format specifier %d corresponds to a variable a. Second format specifier %f corresponds

to a variable b. Third format specifier %c corresponds to ch. Therefore the variable a, ll/amd c
-

should be of type int, float and char respectively. : "

Caution

Argument list must be corresponding to the format specifiers mentioned in the format string i.e., number and

the type of arguments must correspond to the conversion specifiers, otherwise unexpected result may come.

Mhe following program prints the sum of two numbers.

galnG , Output
: . The sum of 20 and 30 = 50
int a, b, c;
a = 20;
b = 30;
C=a+ b;

printf (“The sum of %d and %d = %d”, a, b, c);
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Explanation

In the above program, the first statement declares 3 variables a, b, and c of type int. In the second ang ‘hird
Statements, a is assigned to 20 and b is assigned to 30. The fourth statement assigns the sum of 20 apgq 3
(which is 50) to a variable c. The function printf prints the output as

The sum of 20 and 30 = 50
Here, first format specifier %d corresponds to a and therefore the value of a is printed in place of first %
the second.9%d corresponds to b and therefore the value of b is printed in place of second %d, the last %d‘
corresponds to c and therefore the value of c is printed in place of last %d.

N
Mhe following program demonstrates the printing of different data values. T
main( ) ————
Output
{ : 10 3.142000 8.525000 A
int a = 1@;
float f = 3.142;
double d = 8.525;
char ch = “a’;
printf (“Xd %f %1f %c”, a, f, d, ch);
}

Explanation
Here, %d corresponds to a, prints 10 as %d is for integer
%f corresponds to f, prints 3.142000 as %f is for float
%If corresponds to d, prints 8.525000 as %lf is for double

%c corresponds to ch, prints A as %c is for character

P 4
’

4 nFormat Specifiers
Format specifiers specify the type of data that can be displayed from the variables corresponding
to the list of variables with the required format. The format specifiers should match the variables in
number, order and type. If there are not enough variables or if they are of the wrong type, then the

output result will be incorrect. The %d, %f and %c used in the printf( ) are called Format Specifiers.
These are also called conversion symbols or conversion specifications. The following table lists

the different types of format specifiers used in printf( ).

What is Format Specifier? What is its use?
A Format Specifier specifies type of data to be Read from Keyboard and type of data to be

printed on console/monitor/screen.
C Format Specifiers are used in Input/Output functions to display data in a specified
format so that it can be read easily and printed in desired format.

Example: %d for integer, %f for float, %s for strings, %c for chara.cter

A




Format Specifier lnv::"b'l‘/Constant
- SErpime e
bdq:‘; c:]'ll':ﬂc(;; Short signed integer
aracter Signed character or |
fMoat Unsigned character
Integer Signed float
9%u integer Unsigned octal integer
/"’K integer Short unsigned integer
Unsigned hexadecimal integer
0 [using lower case letters a-f]
float Floating point number in exponent form

e
float Floating point number (or) either in exponent form float

form depending on value.

|
%X i

_ b integer Unsigned hexadecimal integer.

. [Using upper case letters A-F].
1 -

%ki Oll‘ %li fnteger Long decimal integer
/_/o_u_ Integer Long unsigned decimal integer
olf, Y%le, %lg double double
o4Lf, %Le, %Lg double long double

[V) 1
{ 0%S string Sequence of characters
—r"

'__’_————"

MEscape Sequence
haracters, which are used in the printf() function are called as Escape

Certain non printable c

Sequences. An €scape sequence character begins with a backslash and is followed by one character.
Abackslash (\) along with some character give special meaning and purpose for that character.
The backslash (\) is called an escape character. It indicates that printf is supposed to do something
out of the ordinary. When encountering a backslash in a string, the compiler looks ahead at the next
character and combines it with the backslash to form an escape sequence. The escape sequence \n
neans newline. When a newline appears in the string output by a printf, the newline causes the

-ursor to position to the beginning of the next line on the screen. Some common escape sequences

re listed below.
Escape Sequence Meaning
° \n New line

\b Back space
\f Form feed
\’ Single quote
\t Horizontal Tab
\a bell / alert

) \r Carriage return
\v Vertical tab
\” Double quote
\0 NULL /,

—
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] | [— Example I
’ f’ printf ("Hello \n Hai"); prints  Hello =
") Hai
| printf ("Hello \"Hai\" ") ;
pr .(_ ello’\ e Prints  Hello "Haj"
printf ("Hello \t Hai"); prints el
printf ("Hello \" Hai\""); ' ello  Hai
o . Prints  Hell 'Haj'
printf ("Hello\b Hai"); '
/ prints  Hell Haj
[One character before\b is erased]

e —
\
Output \

"\a' alerts the user by generatin -
“}me g, Curre.:; fposmong' t?’e sound inside the computer. '\b' moves the cursor one Posiy;
- '\f' advances the computer stationery attached to the printer to t;

top of the next page.

=

—

Explain Escape Sequences with an example.

Certain non printable characters, which are used in the printf() function are Callgg
as Escape Sequences. An escape sequence begins with a backslash ‘\’ followedb

a character or characters. The C compiler interprets any character followed by a '\’ ai
4n escape sequence. Escape sequences are used to format the output text and are p,
generally displayed on the screen. Each escape sequence has its own predefined functio,

Example: \n is used to create a new line and place the cursor in the beginning of new Jin,

Words that come after ‘\n’ will be pushed to a new line..

m'“ield Width Specification for Printing Integers )

Field width can be specified in the format specification. The printf function uses this field width t

know how many columns on the screen should be used while printing a value.

[ Syntax

%WC [ %-WC ‘

left justified

right justified

width of the output.

like %d, %u, %lu, %x, %o etc.

Where
) W indicates total number of columns required to print the value. It is also called the total

D Cis the format specifiers for the integer. C can be one of the format specifiers for integers

_

Displaying the val
to right is said to be left justified.

l
ue from right to left is said to be right justified and displaying the value from Jeft
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suppose.a = 254 and field width Specification is %5d (right justification). To print the value 254, totvvvally §

columns are reserved out of whijch only 3 columns are used to print the value 254. The sample output looks
like

L 2|54 Right Justified
If field width specification is 94-54 (left justification), then the output looks like

| 2 | 5| 4 Left Justified
Minus sign will be used for left justification

Ifa = 345 and %2d is the field width specification. To print the value 345 it requires at least 3 columns, but

we are reserved only 2 columns. In that case extra column will be automatically used to print the remaining
digits of a number.

3 |4]|5
The output will be right justified. The column for digit S is automatically created. \/;

Note

D If number of columns (W) are not sufficient to print a value, then additional columns are
automatically created.

D Ifless columns are occupied with data, blanks will be shown in place holders. Blanks will appear on
right if the text is Left Justified. Blanks will appear on Leftif the text is Right Justified.

—

Statement Output
printf ("%d", 1234); 11234
printf (“%5d”, 1234); 1 (2 |3 (4
printf ("%8d", 1234); 112 (3| 4

112 (3|4

printf ("%2d", 1234);
Additional columns are created automatically.

printf (“%-5d", 1234); 12|34

0 (0|1 ]|]2|3]|4

printf("%06d", 1234); The leading blanks will be filled with Zeros by placing the 0
before the field width specifier.

) e This is very long number and hence output will be junk value.
printf("%d",9876543210) ;- 04 for long numbers instead of %d

printf("%I1d",9876543210) 9|/8|7|6|5(4|3]|2|1 |0 ‘
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bers (FI
imal Num
mmold Width Specification for Printing Dec

low.
is shown be
The syntax of specifying field width for float values

Synux: \
%W.XF 96-W.XF
right justified left Justified
Where

P w indicates total

mber of columns required to print the value. Which is nothing by, toy
nu
field width.

P Xisthe number of ¢

olumns used after the decimal part.
]

fier for float data type.

i ntax
Nt to print the value in €Xponent form, then we should use below sy

right justified left justified

—_—
mns (W) are not sufficient to print a value, then additional columns are creatg,
automatically tq Print the number. By default, the output will be right justified. For left Justificatio,
we should yge — Sign before W

e ———

Example Output and Explanation
Ifa=86.123 867 i}
- - . - . 0, ————
Fleld width specification is 72k We have reserved totally 7 columns to Print 86.123 ang we
printf("%?.Zf",a); Specified only 2 columns after decimal part. Therefore 3 is
not printed.
Ifa=86.123

Field width Specification js %-7.2f,
printf("%~7.2f",a)

Ifa=86.123

Field width Specification js %-7.3f, -
printf("%-7.3f",a)

Ifa=g86.123

Field width Specification is %12.2e,
printf("%lZ.Ze",a)
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printf (“%3.1f", a);

Here, w = 3 and it is not sufficient. Extra 3 columns are automatically created

and it is right justified.

o Output
printf ("%f", a); S|4(3|2]|e|1]|2|3]l0]l0]0
juc -
printf('%12.2f".a]; 5| 4|13|2|ee]|1]|2
printf ("%-12.2f", a); S|4]|3|2|«|1]2

5|14 |3 (2e]1

-

printf(“%e’, a); S|e-|4]|3|2|1|2|3|e|+]|0]3
printf (“%13.2¢”" a); 5| «|4|3|e|+]|0]3
printf ("%-13.2¢e" a); 5[«[4]|3|e|+]|0]|3

MField Width Specification for Printing Strings and Characters

The syntax of specifying field width for strings and single character is shown below.

ignored.

Syntax
right justified left justified
Where

» Windicates total number of columns reserved to print the string.
» Xis the number of columns used to print the string in right justified way. The rest of characters are

D sis the format specifier for string (sequence of characters).

e

Printf("%4c",a);
e i

Output
Ifa="SKYWARD BOOKS"
Field width is %s s[k[y[w[a[rR]D B|O|O|K|S
w("%s".a);
Ifa="A'and %4c is the field width
A




fa=Aand oy 4o
prmtf(““-n-m“.a].

Ifa=< "SRIKANTH "

-

charartor by

printf ("%s" a);

Printf (*9655-, ).

Printf ("%12s" a),

printf (“o41 2s", a);

printf (“941 2.6s" a);

N

at Speci
String using Field Width Specifiers as part of Format Specifiey
using %(W.N)s notation with strings.

SIR|I|K|A|IN|T|H

SIR|1|K|A|N|T|H

width mentioned.
pr—— %

We can Muncate right side ofa

5 WQC:,.
printf only first N

—

SIR|I1|K|A|N|T][H

er the “empty” positions will be filled with “whitespace.”

Statement prings the string, but print 12 characters. If the string is
smal]

justified)
———— .

RIKANTH

is added at the end

ft justified,

[=% lS_R‘IIKLN

12 columns are reserved but only first 6 characters wij) be disp

Spaces.

printf (“%-12.6s" a);

SIR|1|Kk[A]N fom]

12 columns are reserved but only first 6 characters wi] be display,
leftjustified. The remaining 6 charaters will be filled with

printf (“%12.0s"”, a);

| 5 T

columns will be filled with white spaces.

Statement prints the string, but prints at least 12 characters, The string
in this case js shorter than the defined 12 character, thus “whitespace”

in right justified. The remaining 6 characters will be filleq with white

White spaces.

12 columns are reserved but zero characters will be displayed. Aj] the

layed

edin

‘L\d The abmve statement pnnm the S[ring (nothing SPECIal h%\
\ |

|

[

The complete string will be printed if the string is bigger than the/
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printf ("%.6s", a);
printf ("%0.6s", a); SIR|T|K|A|N|]
rintf ("%-.6s", a); Only first 6 characters will be displayed.

To Demonstrate the Field Width Specifications

ginclude <stdio.h>

main( )

{
float f = 25.123;
int a = 1234; Output
char ch = ‘A’; Result 1 : 25. 122999
printf (“\n Result 1: %¢», f); Result 2 : 25. 122999
printf (“\n Result 2: x1ef», f); Result 3 : 25. 122999
printf (“\n Result 3: x-1ef”, f); Result 4 :  2.512300e+01
printf (“\n Result 4: %e”, f);
printf (“\n Result 5: %10.2f”, f); Restile & ¢ pomirs
printf (“\n Result 6: %-10.2f", f); Result 6 : 25. 12
printf (“\n Result 7: %d”, a); Result 7 : 1234
printf (“\n Result 8: %12d”, a); . Result 8 : 1234
printf (“\n Result 9: %-12d”, a); Result 9 : 1234
printf (“\n Result 10: %2d”, a); Result 10: 1234
printf (“\n Result 11: %c”, ch); Result 11 : A
printf (“\n Result 12: %4c”, ch); Result 12 : A
printf (“\n Result 13: %-4c”, ch); Result 13 : A

} . -

/ RRTEmETAP ¥ AN T P AT TR St b e e -
MFormatted Input Statements (scanf() function) )

As mentioned earlier, in order to write interactive program we must include some statements in a
program that could be able to receive the data from user. In this context, we presented a couple of
functions like getchar(), gets(), and getch() etc. But a programmer needs more flexibility in terms of:

1. Read the data from keyboard according to a specified format

2. Instruct the compiler to receive the particular type of value from the keyboard. For instance,
integer value or floating point value.

3. Instruct the compiler to read the specified number of digits of a given number.

4. Reading mixed data types from the keyboard using single function.

But the use of unformatted input/output functions is restrict with the character values only. There is
aneed of more flexible and general function that could address the problems mentioned above.

The scanf( ) function is the formatted input function. The scanf() is used to accept the values of any
data type. This function scans (or) accepts the values from the standard input device (keyboard) to
the address of variables mentioned in the argument list.



Y
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Syntax
scanf("format string”, &var,, &var, .. &var)); \

Where

» where format string consists of format specifier which is used to specify the data type Ofthe,
q,

being read.

¥ format specifier begin with % sign. Example %d, %f, %s etc.

’ €SCape sequence characters that begin with \ character. Example \n, \t, \b etc.

’ Var,, var, _.var, are the arguments passed to the function scanf, They are list of memory add’esse‘
of variables, |

Returns : The scanf{ ) function returns an integer value. This integer value is the number of elemen;; thy

have been entered successfully using the standard input device

Example: The format string is enclosed in double quotes and the second argument is m
m"_m(’"}' address of variables whose values are to be input. There is comma (,) separating the form,
string and memory addresses list.

scanf("%d  %f °/|oc", &a, &f, &ch);
Format Memory addresses
string of variables

Format String: :

The format string consists of group of characters. The group of characters are different for each type
8 typ

of input data. In simple, format string consists of format specifiers. The format specifiers for float,

int and char type variables whose values to be input are %f, %d and %c respectively.

The number of format specifiers enclosed within double quotes equal to the number of variables

whose values are to be input.

List of Memory Addresses:

The second argument in scanf( ) is the list of memory addresses of variables whose values are to

be input. The values we input for different variables are copied to memory locations represented by

those variables by accessing their memory addresses.

Memory address of a variable may be obtained by using an ampersand(&) before the variable

name. For example &a, &f and &ch are memory addresses of variables a, fand ch respectively. The

ampersand(&) is called address operator. In the scanf( ) statement the role of ‘&’ operator is to
indicate the memory location of the variable, so that value read would be placed at'that location.
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ayman lan . . " .
Ina very layn Buage, the above statement can be interpreted as an instruction to the complier
ive an integer va - . :
to receive an ger value from the keyboard and store it in a variable named a. Where a must be

an integer variable declared earlier. Once the value has been stored in the variable, it can be used
anywhere for any purpose after this statement.,

Statement

To input value for 1 integer variable scanf("%d",&a)

Will read integer value from the keyboard, the entered value will
be assigned to a

inta;

/
To input values for 3 integer variables

scanf("%d %d %d",&a,&b,&c);

Will read three integer values from the keyboard, first value will
be assigned to a, second to b and third to c.
[

To input value for a character variable

int a, b,c;

scanf("%c",&ch);

char ch; Will read character value from the keyboard, the entered value
will be assigned to ch.

I —

To input value for a float variable scanf("%f",&f);

float f; Will read float value from the keyboard, the entered value will be
assigned to f

I

To input value for a double variable

scanf("%If",&d);
double d;

Will read double value from the keyboard, the entered value will
be assigned to d

To input value for one integer, one float,

scanf("%d %f %lf",&a,&f,&d);
one double variable

Will read integer, float and double values from the keyboard, first
inta, floatf; double d; value will be assigned to a, second to f and third to d.

\_~

Important note on scanf()

scanf(), the complement of the printf(), can actually be used to read the different type of data from the
keyboard in a specified format. Due to what, it is referred to as formatted input functions. Like printf(), scanf()
also uses a format string to describe the format of the input, but with some’little variations as given below:

1. Itdoesn’t allow escape sequences in the format string.
2.

3.

It requires a special operator & called as “address of” to be prefix with the variable names

When multiple variables are entered in a single scanf(), they can be separated using white space
character (i.e., blank space, tabs or new line character). White spaces in the format specifier itself
are ignored it may be a space, or a tab, or even a newline character.

Example : scanf("%d %d %f %ch\n" &a, &b, &f, &ch);




m LT T—" ‘-b." ..‘ﬁ“-.l ) ) . . o \ ,
s .llﬂN:
m _ - “;ltl- an integer and a float value and prin Me,
The hllowing program ace

$h Lk Lvrata s BT T
v N %8s N
t va .
o Enter an integer and floa lue |
1%% 3.142 |
The Integer value entered {s ; 15¢ ;.
i ! |
The float value entered is : 3.141%.;
Pt ¢ e y \,
PEARIT{™w twtar an i8teger anid Roat value:!™); v
AR L A ™ "-. h, ."‘
AN ™ Vie .r..“. value entered |a u-‘ ‘)‘
IR "\ The Mgt volue entlered is 1 "n. ')‘
}
e —

i

A ¢ state
LLJLL S N— rogram we have used scanfl ) o read the values for a and f respectively. Th Mment g,

Cajlained an l-..‘hi"

scanf™wd Wi, Ka, &),
| P |
Farmat I I variables with
string

address

P Fainy variahie has an address In which the value will be stored. &a In
$ere the value ot the address of vVariable a. Simila
variable

ascanf function informs ¢,
rly &finforms to store the value at the address of

P % in furmat string

tarresponds tothe variable a (aisofint type)and
F(Fis ot Maat type)

%lcorresponds to the variap)e

P First it roads keyboard Input as ainteger ny

mber and assigns that value to the variable a. Thep i
feads Noat value and assigns that value to the variable

m.- 'ullu-ln' Program Mustrates the return value of-cnnf()
®alnl )

I Output
{ Inter valyes of a, b, & ¢
Int &, b, ¢, v, 10 20 30
PrIntt (“Fnter values of a, b, & ¢ \n");
Number of valuesg Successfy :
Vo ostent ("ug ag =, fa, &b, LIS F — lly el e >
prinee (=

‘N Mumber of values tuccessfully reaqg is : xg~, v);
)

Ve
Explanation | T
In the above program the scanf()

statement returng e value equal o the number of variables
correctly read. Here, it reads all the three Variables va) Fid

uesand henee V contajng
Is printed in the last print(() statement, i o

-aa, .
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Il » .
rogram to find the aren of a trinngle

.mclud(‘ <stdio.h>
() Output ] j
main Enter base and height
( 15.0 190.0
float area, base, ht; Area = 75.000000

printf (“Enter base and height \n");
’

scanf (“Xf Xf”, &base, &ht);

area = 0.5%base *ht;

printf (“Area = %f \n”’, area);

}
pram——
Explanation

We have declared three variables area, base and height of type float. The first printf() prints the message as
itis on the screen. The scanf() reads the values for base and height. After which the area is computed using the

formula 0.5 * base * ht. Finally last printf() prints the computed result.

Suppose if we wish to enter the date in date format, then we can use '-' as delimiter.
main( ) Output

{ Enter the date 20-87-2004
int dd, mm, yy; Date is : 20-07-2004
printf (“\n Enter the date”);
scanf (“%d-%d-%d”’, &dd, &mm, &yy);
printf (“Date is : %d-%d-%d”, dd, mm, yy); ,
}
Explanation
While accepting the data, the user should type ‘-’ delimiter, otherwise some garbage value will be stored into
the variable. The above program shows how the ordinary characters can be used in the format string.

Field Width Specification for Inputting Integers

The scanf( ) function uses the field width to know how many columns on the screen should be used

while reading a value from the keyboard. The syntax is same as printf().

scanf (“%3d %3d %3d, &a, &b, &c);

Here, %3d indicates that first three digits of the input number are significant and rest of the digits in that

number are ignored. Such ignored numbers are input for the next data item or variable.




/ \
Output \
1. If input is 25 35 45 then

output is a = 25, b = 35: C = 4y

2. If input is 111 222 333 then

it a b, C;
ime -
- for a, b&c \n B

primt€ ("Enter the values . output is a = 111, b= 222, ¢ . .

canf 38 X34 ‘:‘.p &a! Sb' <) . ]

e % \n”, 3, b, €)5 |3, If input is 1234 5678 90 thep

prictf (Fa =%, b=, C= ) _

. \ output is a = 123 b= 4 C = 567
—

th fied. then the input value will be stored in the corresponding variable unti] j; get

If the Held width is not specif en ) ' ‘ . '

n £ therwise the value will be stored till the width mentioned. If a num Ontajp,
Spade dharacters; ol 1S .
more d ‘t."c_..; n th fied width, then the rest of the digits are stored as a number to the next variab)e
Dore digits than the specif B g :
In the zhove 3™ input. the first variable ‘a’ stores 123 because its field width is specified as %3q, the
in the adbow case, 3™ input,

#'is stored as 2 number to the next variable ‘b because after reading ‘b’ it encounters the white spyg,

A e *
—L

—-— PR .
i e , ioi in‘c’ aining digits are ignore
and therefore only £ is stored in ‘b". Finally next three digits are stored in ‘c’. The rem gaigi d

——
llowing statements
scanf ("X2d X4d Xd”, 8a, &b, &c);
printf (- =xd,b=%d,c=%d”, a, b, c);
(1) Ifweinput 123456789 (2) Ifweinput 1234567 89
Then the outputisa=12b=34 c = 567 Then the outputisa=12b=3 ¢c= 4567

(3) Ifwe input 12 34 5678
Then the outputisa = 12b=34c=5678

float x, y, zs
scanf("Xf Xf Xf", &x, &y, &z);

if we input 3.142 42.21e+81 9g89_9g7 then

3.142 will be assigned to variable x, 42.21e+p1 will pe assigned to y and
SES.587 will be assigned to 2

printf("%f Xf Xf7, x, y, 2);

will print 3.142209, 222.120085, 985.987000
m
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Field Width Specification for Inputting Character Strings

We have already- seen how a single character can be read from the console using getchar(), getch() and
etche0 functions. Th.e Same can be achieved using scanf() function using %c format specifier. In
addition scanf() function can read strings containing more than one character using %s format specifier.

Syntnx:

where

» W indicates total number of charcters to read from the console.
) sis the formatspecifier for string (sequence of characters).
» cistheformatspecifier for character.

when we use %Wc for reading a string, the system will wait until W** Character is keyed in.

g:i:t!?(()i a single a character using scanf() and display the entered character using

3 io.h>

::::zuc)ie ¢<stdio.h e

{ Enter a Character : S
char ch; Entered Character is : S
printf(" Enter a Character : ");

scanf("%c",&ch);
printf("\n Entered Character is : %c", ch);

Explanation

When a character is entered in the above program, the character itself is not stored. Instead, a numeric
value(ASCII value) is stored. And when we displayed that value using "%c" format specifier, the entered

character is displayed.

Minting ASCII value of the character
#include <stdio.h> Output

main( ) Enter a Character : S
{ Entered Character is : S
char ch; :
ASCII value of the Character is : 83
printf(" Enter a Character : ");

scanf("%c",&ch);

printf("\n Entered Character is : %c ",ch);

printf("\n ASCISSI value of the Character is : %d ",ch);
}

Explanation
\_

When %c format specifier is used for character variables, character is displayed.
ﬂhen %d format specifier is used for character variables, ASCII value of the character is displayed
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1 .
hnrnctcr.Thisisah \|
1 haracter if we know ASCII code of that c =
We can disp ay ac
m following example.

®include <stdio.h»

t’/
Output \
main( )

)Y

I value g5
Character having ASCI {s »
( \
et %c",ch);
Printf(" Character having ASCII value 65 is ; F N :
) \
\ . .
m read a string using scanf() and display using printf() \
ut 1 \
#include <stdio.h» ORE
e Enter a String : Skywarq
main
{ Entered String is : Skywarq
char name[20]; ' \
Printf(" Enter a String : "),

Output 2
scanf("gs"

»&name);

Enter a String : Skywarq Books
Printf("\n Entered String is .

Entered String is . Skywarg
" ; \‘
E!Planation

to read the String unti] Wt
in the below eéxample,

Using %We
#include <stdio.h
main( ) '

{

char Name[29];

printf(~ Enter a s,
Scanf("%13¢c~

Enter 3 String . Skyward Books
Entered String is

* Skyward Books

ing . ");
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Using %.Wsg

.1nc1Ude <stdio.h>

aatn( ) Output ]

( Enter a String : Bangalore
char name[20]; Entered String is : Bang

printf(" Enter a String "y;
scanf("%4s",name);

printf(n\n Enter‘ed Str‘ing is . %S " name).

}

famer———

though we ed’ N
Fve;n" lfvfe use (;Z;OS tiangalore » Scanf() read only 4 characters because we have specified field width as
%4s - » then 20 columns will be reserved and scanf can read maximum of 20 characters.

How to use scanfto read Strings with Spaces ?

:fl\:f? have seen that. %s specifier cannot be used to read a string with white spaces. But
i be done with help of %[] specification. The format specifier "%[~\n]" tells to the
compiler that read the characters until "\n" is not found.

To read string with blank spaces.

include <stdio.h>
m;rc(u) Output
main
Y Enter a String :
Skyward Publishers Bangalore

char name[20];

printf(" Enter a String : ");
scanf("%[*\n]",name);

printf("\n Entered String is : %s ",name);

Entered String is :

Skyward Publishers Bangalore

}

Explanation
See the output, now program is able to read complete string with blank spaces. The scanf() reads a string until

new line character is encountered. Once we press the enter key it stops reading.

How to read only specific characters using scanf() ?

The scanf() function can read specific characters by using %[] specification.

- Use %[a-z]

- Use %[A-Z]

- Use %[A-Z,0-9]
- Use %[abpqrs]

1. To read only lowercase letters

2. To read only upper case letter
3. To read only upper case letters and digits

Example:

4. To read characters of a,b, p,q,5;s




