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Managing Input and Output Operations

Reading a simple character can be done using the function getchar.
The getchar takes the following format

Variable _name = getchar ();

Variable_name is a valid C name that has been declared as char
type.

For example,
char name;
name = getchar();



READING A CHARACTER FROM KEYBOARD

 The following program shows the use of getchar function in an interactive
environment.

The program displays a question of YES/NO type to the user and reads the
user's response in a single character (Y or N). If the response s, it outputs
the message

My name is BUSY BEE

otherwise, outputs.
You are good for nothing

* Note there is one line space between the input text and output message.



READING A CHARACTER FROM KEYBOARD

Program Output
#include <stdio.h>

Would you like to know my name?
Type Y for YES and N for NO: Y

main()

{

char answer;
My name is BUSY BEE
printf("Would you like to know my name?\n");

Would like to k ?
printf("Type Y for YES and N for NO: "); ouid you fike to Khow my hame

Type Y for YES and N for NO: n

answer = getchar(); /* .... Reading a character...*/ You are good for nothing

if(answer =="Y' | | answer =="y')
printf("\n\nMy name is BUSY BEE\n");
else
printf("\n\nYou are good for nothing\n");

Fig.4.1 Use of getchar function



READING A CHARACTER FROM KEYBOARD

 The getchar function may be called successively to read the characters contained in a line of
text.

 For example, the following program segment reads characters from keyword one after
another until the ‘Return’ key is pressed.

char character ;
character = “ ’;
while (character ! = ‘\n’)

{

character = getchar()



Example 4.2
The program of Fig.4.2 requests the user to enter a character and displays a message on the screen
telling the user whether the character is an alphabet or digit, or any other special character.

This program receives a character from the keyboard and tests
whether it is a letter or digit and prints out a message accordingly.
These tests are done with the help of the following functions:

isalpha(character)
isdigit(character)

For example, isalpha assumes a value non-zero (TRUE) if the
argument character contains an alphabet; otherwise it assumes O
(FALSE). Similar is the case with the function isdigit.



TESTING CHARACTER TYPE

Program:
#tinclude <stdio.h>
#include <ctype.h>

main()

{
char character;
printf("Press any key\n");
character = getchar();
if (isalpha(character) > 0)

printf("The character is a letter.");
else

if (isdigit (character) > 0)
printf("The character is a digit.");

else
printf("The character is not
alphanumeric.");

Output

Press any key
h
The character is a letter.

Press any key
5
The character is a digit.

Press any key
E 3

The character is not alphanumeric.

Fig.4.2 Program to test the character type



Writing a character:

* Like getchar, there is another analogous function putchar for writing characters
one at a time to the terminal.

 The putchar takes the following format

answer ="‘Y’;
putchar (answer);

will display the character Y on the screen.

The statement putchar(‘\n’) would cause the cursor on the screen to move to the
beginning of the next line.



Example 4.3

A program that reads a character from keyboard and then prints it in
reverse case is given in Fig.4.3. That is, if the input is upper case, the
output will be lower case and vice versa.

The program uses three new functions: islower, toupper, and
tolower.

The function islower is a conditional function and takes the value
TRUE if the argument is a lower case alphabet; otherwise takes the
value FALSE.

The function toupper converts the lower case argument into an
upper case alphabet while the function tolower does the reverse.



WRITING A CHARACTER TO THE SCREEN

Program

#include <stdio.h>
#tinclude <ctype.h> Output

Enter an alphabet

main() 3
{ A
char alphabet;
printf("Enter an alphabet”); Enter an alphabet
putchar('\n'); /* move to next line */ Q
alphabet = getchar(); g

if (islower(alphabet))

putchar(toupper(alphabet)); Enter an alphabet

else
putchar(tolower(alphabet)); /

Fig.4.3 Reading and writing of alphabets in reverse case



FORMATTED INPUT

Formatted input refers to an input data that has been arranged in a particular format. For example,
consider the following data:

e 15,75 123 John

 The first part of data should be read into a variable float, the second into int, and the third into char. This
is possible in C using the scanf function. (scanf means scan formatted.)

* The general form of scanf is

scanf (“control string”, argl, arg2, ........ , argn);

 the control string specifies the field format in which the data is to be entered and the arguments argl,
arg2, ........, argn specify the address of locations where the data is stored. Control strings and arguments
are separated by commas.



Inputting Integer Numbers

The field specification for reading an integer number is % w d
The percent sign (%) indicates that a conversion specification follows.

W is an integer number that specifies the field width of the number to
be read and

d indicates that the number to be read is in integer mode.



Inputting Integer Numbers

 Consider the following example:
scanf( “%2d %5d”, &num1l, &numa?2);

data line:
50 31426

e The value 50 is assighed to num1 and 31426 is assigned to num?2.

suppose the input data is as follows: 31426 50

 The variable num1 will be assigned 31 (because of %2d) and num2 will be assigned
426(unread part of 31426).

 The value 50 that is unread will be assigned to the first variable in the next scanf call.



Inputting Integer Numbers

* This kind of errors may be eliminated if we use the field
specifications without the field width specifications. That is the
statements

scanf( “%d %d”, &num1l, &num?2); will read the data 31426 50
correctly

and assign 31426 to num1 and 50 to num?2.

* |nput data items must be separated by spaces, tabs, or newlines.
Punctuation marks do not count as separators.



Inputting Integer Numbers

 Aninput field may be skipped by specifying * in the place of field width.
For example, the statement

scanf( “%d %*d %d”, &a, &b);
will assign the data 123 456 789 as follows :

e 123 toa

e 456 skipped (because of *)

e 789tob

lll

 The data type character d may be preceded by ‘I’ to read long integers

and h to read short integers.



READING INTEGER NUMBERS

Program: 0 ‘
main() utpu
{ Enter three integer numbers
int a,b,c,x,y,z; 123
int p,q,r; 13-3577
Enter two 4-digit numbers
printf("Enter three integer numbers\n"); 6789 4321
scanf("%d %*d %d",&a,&b,&c);
67 89

printf("%d %d %d \n\n",a,b,c);
Enter two integers

printf("Enter two 4-digit numbers\n"); 44 66
scanf("%2d %4d",&x,&y); 4321 44

printf("%d %d\n\n", x,y); Enter a nine-digit number

printf("Enter two integers\n");

scanf("%d %d", &a, &x); 66 1234 567

printf("%d %d \n\n",a,x); Enter two three-digit numbers
123 456
89 123

printf("Enter two three digit numbers\n");
scanf("%d %d", &x,&y);
printf("%d %d",x,y);

Fig.4.4 Reading integers using scanf



maini)

int a,b,c, X, v, 2;

i Output
int p,d, T Enter three integer numbers

) _ _ ) 123
printf ("Enter three integer numbers\n"):; 13 -3577
scanf("¥d F*d Fd", za, &b, &Cc) ; .

ntf("id 3d 3d \n\n" a, b, o) Enter two 4-digit numbers
printti AT By Be ) 6789 4321

_ | o 67 89
printf ("Enter two 4-digit numbers\n"): :

o Enter two integers
scanf("F2d F4d",&zx, &V ; 44 66
rintf("%$d d\n\n", x :

E - XY 4321 44

) . _ Enter a nine-digit number
printf ("Enter two integersin"); J - ©
scanf ("$d 4", =za, &x): 7 e
printf("%d %d ‘\n\n",a,x): >

Enter two three-digit numbers
printf ("Enter a nine digit number’\n"™) :; 123 456
89123

scanf ("¥3d %¥4d 34", &p, &g, &r) ;
printf("3%d %d %d ‘n\n",p,q,r):

printf ("Enter two three digit numbers\n") ;
scanf ("$d 4", =x,:=v):
printf("3d FTd",.X,Vv) !
17



Inputting Real Number

* Unlike integer numbers, the field width of real numbers is not to be
specified and therefore scanf reads real numbers using the simple
specification %f for both the notations, namely decimal point notation

and exponential notation.

* For example, the statement

scanf( “%f %f %f” , &x, &y, &z);

with the input data 475.89 43.21E-1 678

will assign the value 475.89 to x, 4.321toyand 678.0 to z.

* ifthe number to be read is of double type, then the specification should
be %lf instead of simple %f. A number may be skipped using %*f
specification.



Example 4.5
Reading of real numbers (in both decimal point and exponential notation) is illustrated in Fig.4.5.

Output
Program:

main
: () Values of x and y:12.3456 17.5e-2

- x =12.345600

oat x,y;
Y y =0.175000
double p,q;

Values of p and q: 4.142857142857
18.5678901234567890

p=4.142857142857
g =1.856789012346e+001

printf("Values of x and y:");

scanf("%f %e", &x, &y);

printf("\n");

printf("x = %f\ny = %f\n\n", X, y);

printf("Values of p and q:");

scanf("%If %If", &p, &q);
printf("\n\np = %.12If\n q = %.12e", p,q);

}

Fig.4.5 Reading of real numbers



Inputting character strings

We have already seen getchar function to read a single character. The same can be achieved
using the scanf function.

In addition, a scanf function can input strings containing more than one character. Following are
the specifications for reading character strings:

%wWs %wc

The corresponding argument should be a pointer to a character array. However %c may be used
to read a single character when the argument is a pointer to a char variable.



Example 4.6
Reading of strings using %wc and %ws is illustrated in Fig.4.6.

The program in Fig.4.6 illustrates the use of various field
specifications for reading strings. When we use %wc for

reading a string, the system will wait until the wt" character is
keyed in.

Note that the specification %s terminates reading at the
encounter of a blank space. Therefore, name2 has read only
the first part of "New York" and the second part is
automatically assigned to name3. However, during the second
run, the string "New-York" is correctly assighed to name2.

21



READING STRINGS

Program

main()

{

int no;

char namel[15], name2[15], name3[15];
printf("Enter serial number and name one\n");
scanf("%d %15c", &no, namel);

printf("%d %15s\n\n", no, namel);
printf("Enter serial number and name two\n");
scanf("%d %s", &no, name2);

printf("%d %15s\n\n", no, name2);
printf("Enter serial number and name three\n");
scanf("%d %15s", &no, name3);

printf("%d %15s\n\n", no, name3);

Output

Enter serial number and name one
1123456789012345
1123456789012345r

Enter serial number and name two
2 New York

2 New

Enter serial number and name three
2 York

Enter serial number and name one
1123456789012

1123456789012 r

Enter serial number and name two
2 New-York

2 New-York

Enter serial number and name three
3 London

3 London



ILLUSTRATION OF %[ ] SPECIFICATION

Output
Program-A
main() Enter address
{ new delhi 110002
char address[80]; _
new delhi

printf("Enter address\n");
scanf("%[a-z]", address);
printf("%-80s\n\n", address);



ILLUSTRATION OF %[” ] SPECIFICATION

Program-B
main() Output
{ Enter address
char addressisol New Delhi 110 002
printf("Enter address\n"); New Delhi 110 002

scanf("%[*\n]", address);
printf("%-80s", address);



Example 4.8

The program presented in Fig.4.8 illustrates the testing for correctness of reading of
data by scanf function.

The function scanf is expected to read three items of data and therefore, when the
values for all the three variables are read correctly, the program prints out their values.
During the third run, the second item does not match with the type of variable and
therefore the reading is terminated and the error message is printed. Same is the case
with the fourth run.

In the last run, although data items do not match the variables, no error message has
been printed. When we attempt to read a real number for an int variable, the integer
part is assigned to the variable, and the truncated decimal part is assigned to the next
variable.

Note that the character 2'is assigned to the character variable c.



TESTING FOR CORRECTNESS OF INPUT DATA

Program Output

main() Enter values of a, b and ¢

{ 12 3.45 A
int a; a=12 b=3.450000 c=A
float b; Enter values of a, b and ¢
char c; 23 78 9
printf("Enter values of a, b and c\n"); a=23 b=78.000000 c=9
if (scanf("%d %f %c", &a, &b, &c) == 3) Enter values of a, b and ¢

printf("a =%d b =%f c=%c\n",a, b, c); 8 A 525

else

Error in input.

printf("Error in input.\n"); Enter values of a, b and ¢

) Y 12 67
Error in input.
Fig.4.8 Detection of errors in scanf input Enter values of a, b and c
15.75 23 X

a=15 b=0.750000 c=2



Example 4.9
The program in Fig.4.9 illustrates the output of integer numbers under various formats.

PRINTING OF INTEGER NUMBERS

Output
Program:
main()
{ 12345
int m = 12345; 12345
long n = 987654; 0000012345
12345
. f ll%d |l’ ;
printf*%d\n’, m) 987654

printf("%10d\n",m);

printf("%010d\n",m); 987654
printf("%-10d\n",m);

printf("%10ld\n",n);

printf("%10ld\n",-n);

Fig.4.9 Formatted output of integers



Example 4.10

All the options of printing a real number are illustrated in Fig.4.10.

PRINTING OF REAL NUMBERS

Program:
main()

{

}

float y = 98.7654;
printf("%7.4f\n", y);
printf("%f\n", y);
printf("%7.2f\n", y);
printf("%-7.2f\n", y);
printf("%07.2f\n", y);
printf("%*.*f", 7, 2,y); // 7.2f
printf("\n");
printf("%10.2e\n", y);
printf("%12.4e\n", -y);
printf("%-10.2e\n", y);
printf("%e\n", y);

Fig.4.10 Formatted output of real numbers

Output

08.7654
98.765404 [ /vetauit precision =5
08.77
08.77
0098.77
08.77
9.88e+001
-9.8765e+001
9.88e+001
9.876540e+001



Example 4.11
Printing of characters and strings is illustrated in Fig.4.11.

Output
PRINTING OF CHARACTERS AND STRINGS
Program OUTPUT OF CHARACTERS
main() A
{ A
charx ="A"; A
static char name[20] = "ANIL KUMAR GUPTA"; A
A

printf("OUTPUT OF CHARACTERS\n\n");
printf("%c\n%3c\n%5c\n", x,x,x);
printf("%3c\n%c\n", x,x);

printf("\n");

printf("OUTPUT OF STRINGS\n\n");
printf("%s\n", name);
printf("%20s\n", name);
printf("%20.10s\n", name);
printf("%.5s\n", name);
printf("%-20.10s\n", name);
printf("%5s\n", name);

OUTPUT OF STRINGS

ANIL KUMAR GUPTA
ANIL KUMAR GUPTA
ANIL KUMAR
ANIL
ANIL KUMAR
ANIL KUMAR GUPTA

Fig.4.11 Printing of characters and strings



FORMATTED OUTPUT

The printf statement provides certain features that can be effectively exploited to control the
alignment and spacing of print-outs on the terminals. The general form of printf statement is

printf(“control string”, argl, arg2, ........, argn );

control string consists of three types of items:

Character that will be printed on the screen as they appear.
Format specifications that define the output format for display of each item.
Escape sequence characters such as \n, \t, and \b.

The control string indicates how many arguments follow and what their types are. The
arguments argl, arg2, ........ , argn are the variables whose values are formatted and printed
according to the specifications of the control string. The arguments should match in number,
order and type with the format specifications.



FORMATTED OUTPUT

. A simple format specifications has the following form:
. %Ww.p type-specifier

. where w is an integer number that specifies the number of digits to the right of the decimal point (of a real number) or the
number of characters to be printed from a string. Both w and p are optional.

Some examples of formatted printf statements are:

. printf(“ Programming in C”);

«  printf(“ ”);

e printf(“\n"”);

e printf(“ %d”, x);

! printf(“ a = %f\n b = %f”, a, b);
. printf(“ sum = %d ”, 1234);

«  printf(“\n\n"”);

. printf never supplies a newline automatically and therefore multiple printf statements may be used to build one line of output. A
newline can be introduced by the help of a newline character ‘\n’ as shown in the some of the examples above.



OUTPUT OF INTEGER NUMBERS

The format specification for printing an integer number is

%wd

Where w specifies the minimum field with for the output. However, if a number is greater than
the specified field width, it will be printed in full, overriding the minimum specification. d
specifies that the value to be printed is an integer. The number is written right-justified in the
given field width. Leading blanks will appear as necessary. The following examples illustrate the
output of the number 9876 under different formats:



Format

printf( “%d”, 9876 )

printf( “%e6d”, 9876 )
printf( “%2d”, 9876)

printf( “%-6d", 9876 )
printf( “%o06d”, 9876 )

Output

i




