C Programming Language: chapter 11: Formatted IO


 six printf-like formatted output functions:

 int printf(const char *format, …)

 int fprintf(FILE *stream, const char *format, …)

 int sprintf(char *string, const char *format, …)

 int vprintf(const char *format, va_list param)

 int vfprintf(FILE *stream, const char *format, va_list param)

 int vsprintf(char *string, const char *format, va_list param)

 *format = “xxxxxxxx” containing plain char and format specifiers
 syntax of the format specifier = [flags][width][.precision][size]type
 type or called conversion character: 

	Type
	Expression
	Output Format or Action

	d
	integer
	signed decimal integer

	I
	integer
	signed decimal integer

	u
	integer
	unsigned decimal integer

	o
	integer
	unsigned octal integer

	x
	integer
	unsigned hex integer (a..f)

	X
	integer
	unsigned hex integer(A..F)

	f
	floating point
	signed value in form [-]dddd.ddd

	e
	floating point
	signed value in form [-]d.dddd e [+|-]ddd

	E
	floating point
	signed value in form [-]d.dddd E [+|-]ddd

	g
	floating point
	e or f which is shorter

	G
	floating point
	E or f which is shorter

	c
	character
	single char (integer is converted to unsigned char and then printed)

	s
	pointer to char
	up to NULL or precision # of chars

	%
	none
	percent sign

	n
	pointer to int
	store # of chars printed so far in the location of next argument &j

	p
	pointer
	address


 flags is any combination of －,＋, #, and blank.

 －: left adjusted; otherwise (blank) right adjusted; padded with blanks. 

Examples: let i = 10, f=10.75

(“%5d”, i ) ( (((10, (“%05d”, i ) ( 00010 

(“%-5d”, i ) ( 10(((, (“%-05d”, i ) ( 10(((
(“%10.5f”, f ) ( ((10.75000, (“%010.5f”, f ) ( 0010.75000

(“%-10.5f”, f ) ( 10.75000((, (“%-010.5f”, f ) ( 10.75000((
 negative values always print a －sign; 

positive values print a ＋sign if is ＋given, otherwise blank

 # flag

	c, s, d, i, u
	no effect

	o
	0 is prepended to a nonzero value

	x, X
	0x or 0X is prepended to a nonzero value

	e, E, f
	output always contains a decimal point

	g, G
	same as e and E, except trailing 0s are not removed


 width: set a minimum width for the output field

 can have *: example: (“%*i”, n, i)

 .precision:
 can have *: example: (“%*.*f”, n, m, f)

 no precision or .0: default 0 for d,I,o,u,x,X; 6 for e,E,f; 

	Type
	Effect

	d, I, o, u, x, X
	prints at least n char; if the value has less than n digits, pad 0s left; if more than n, not truncate

	e, E, f
	print n digits after the decimal point; round the least significant digit

	g, G
	print at most n digits

	c
	no effect

	s
	print no more than n char


 size(h,l,L): override default size of an arguments; h for short int, l for long int, and L for long double.

 examples: %hx for short hex, %lo for long octal

 six scanf-like formatted output functions:

 int scanf(const char *format, …)

 int fscanf(FILE *stream, const char *format, …)

 int sscanf(char *string, const char *format, …)

 int vscanf(const char *format, va_list param)

 int vfscanf(FILE *stream, const char *format, va_list param)

 int vsscanf(char *string, const char *format, va_list param)

 *format = “xxxxxxxx” containing plain char and format specifiers
 syntax of the format specifier = [*][width][size]type
	Type 
	Input Type
	Address Type

	d
	integer
	int *

	D
	long integer
	long * or (h, l, or L)

	o
	octal integer
	int *

	O
	long octal integer
	long * or (h, l, or L)

	i
	decimal, oct, hex integer
	int *

	I
	decimal. oct, hex long int
	long * or (h, l, or L)

	u
	unsigned integer
	unsigned int *

	U
	unsigned long integer
	unsigned long * or (h,l,L)

	x
	hex integer
	int *

	X
	hex long
	long * 

	e
	floating point
	float *

	E
	floating point
	double *

	f
	floating point
	float *

	F
	floating point
	double * or (h, l, or L)

	s
	string
	char [] 

	c
	char
	char *

	%
	char
	no input

	n
	no input is read
	int * (# of values successfully stored or #of chars read so far)

	p
	hex number in address form
	pointer



	[ … ]or 

[^ … ]
	scan set

not scan set
	


 %[abcd] reads a,b,c,or d until mismatched.

scanf(“%[abcd]”, s); ( “abacdxyv“ -> s = “abacd”

 count = scanf(“%d , %*s %% %c %5s %s”, &i,&c,string,&string[5]);

printf(“%d,%d,%c,%s,%s”,count,i,c,string,&string[5])

“45 , ignore_this % D read_this” (4,45,D,read_,this
“45 , ignore_this D read_this” (1,45,???,???,???
 * is an assignment suppression:

scanf(“%s %*s %*i %i”, name, &v1, &v2, &v3) ( 

store name and v3, and read and skip v1 and v2

 n: 

scanf(“%d %d %n %d\n”, &v1, &v2, &how_many, &v3) (
store 2 in how_many and scanf return 3 if successful

or 

cnt =scanf(“%d , %*s %% %c %n %5s %s”, &i,&c,&n,string,&string[5]);

printf(“%d,%d,%c,%d,%s,%s”,cnt,i,c,n,string,&string[5])

“45 , ignore_this % D read_this” (4,45,D,22,read_,this
 scanf(“%d-%d-%d”, &m, &d, &y) read 12-1-97

scanf(“%d%*c%d%*c%d”, &m, &d, &y) 12-1-97 or 12/1/97

EXAMPLES

The following demonstrates how vfprintf() could be used to write an error routine: 

#include <stdio.h>

#include <stdarg.h>

/**   error should be called like

 *         error(function_name, format, arg1, ...);*/

void error(char *function_name, char *format, ...)

{

    va_list ap;

    va_start(ap, );

    /* print out name of function causing error */

    (void) fprintf(stderr, "ERR in %s: ", function_name);

    /* print out remainder of message */

    (void) vfprintf(stderr, format, ap);

    va_end(ap);

    (void) abort;

}
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