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NAME
btowc — convert single byte to wide character

SYNOPSIS
#include <wchar.h>

wint_t btowc (int c);

DESCRIPTION
The btowc function convertg, interpreted as a multibyte sequence of length 1, starting in the initial
shift state, to a wide character and returns it.isf EOF or not a valid multibyte sequence of length 1,
the btowc function returns WEOF.

Never use this function. It cannot help you in writing internationalized programs. Internationalized pro-
grams must never support single-byte representations in a special way.

RETURN VALUE
The btowc function returns the wide character converted from the singlecoyfec is EOF or not a
valid multibyte sequence of length 1, it returns WEOF.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
mbtowc(3)

NOTES
The behaviour obtowc depends on the LC_CTYPE category of the current locale.

This function should never be used. It does not work for encodings which have state, and unnecessarily
treats single bytes differently from multibyte sequences. Use the funchitmwc instead.
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NAME
fgetwc - read a wide character from a FILE stream

SYNOPSIS
#include <wchar.h>

wint_t fgetwc (FILE* strean);
wint_t getwc (FILE* strean);

DESCRIPTION
The fgetwc function is the wide-character equivalent of fgetc function. It reads a wide character
from streamand returns it. If the end of stream is reached, faribr(stream)becomes true, it returns
WEOF. If a wide character conversion error occurs, iteets to EILSEQ and returns WEOF.

Thegetwcfunction or macro performs identically fgetwc.

RETURN VALUE
Thefgetwc function returns the next wide-character from the stream, or WEOF.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
fputwc(3), fgetws(3),ungetwc(3)
NOTES
The behaviour ofgetwc depends on the LC_CTYPE category of the current locale.

In the absence of additional information passed to the fopen call, it is reasonable to exfgetvibat
will actually read a multibyte sequence from the stream and then convert it to a wide character.
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NAME
fgetws - read a wide character string from a FILE stream

SYNOPSIS
#include <wchar.h>

wchar_t* fgetws (wchar_t* ws, int n, FILE* strean);

DESCRIPTION
The fgetws function is the wide-character equivalent of fhetsfunction. It reads a string of at most
n-1wide characters into the wide-character array pointed teshyand adds a terminating L'\O’ charac-
ter. It stops reading wide characters after it has encountered and stored a newline wide character. It also
stops when end of stream is reached.

The programmer must ensure that there is room for atrlediste characters ats.

RETURN VALUE
The fgetws function, if successful, returngs. If end of stream was already reached or if an error
occurred, it returns NULL.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
fgetwc(3)

NOTES
The behaviour ofgetwsdepends on the LC_CTYPE category of the current locale.

In the absence of additional information passed to the fopen call, it is reasonable to exfgetvwhat
will actually read a multibyte string from the stream and then convert it to a wide character string.

This function is unreliable, because it does not permit to deal properly with null wide characters that
may be present in the input.
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NAME
fputwc — write a wide character to a FILE stream

SYNOPSIS
#include <wchar.h>

wint_t fputwc (wchar_t we, FILE* strean);
wint_t putwc (wchar_t we, FILE* strean);

DESCRIPTION
Thefputwc function is the wide-character equivalent of thetc function. It writes the wide character
wc to stream. Ifferror(stream)becomes true, it returns WEOF. If a wide character conversion error
occurs, it seterrmo to EILSEQ and returns WEOF. Otherwise it retusms

The putwc function or macro performs identically fiputwc.

RETURN VALUE
Thefputwc function returnswvcif no error occurred, or WEOF to indicate an error.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
fgetwa(3), fputws(3)

NOTES
The behaviour ofputwc depends on the LC_CTYPE category of the current locale.

In the absence of additional information passed to the fopen call, it is reasonable to exfiaavbat
will actually write the multibyte sequence corresponding to the wide chavaxter
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NAME
fputws — write a wide character string to a FILE stream

SYNOPSIS
#include <wchar.h>

int fputws (const wchar_t* ws, FILE* strean);

DESCRIPTION
The fputws function is the wide-character equivalent of thets function. It writes the wide character
string starting atvs, up to but not including the terminating L'\O’ characteistteam.

RETURN VALUE
The fputws function returns a nonnegative integer if the operation was successful, or -1 to indicate an
error.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
fputwc(3)
NOTES
The behaviour ofputws depends on the LC_CTYPE category of the current locale.

In the absence of additional information passed to the fopen call, it is reasonafglediotieatfputws
will actually write the multibyte string corresponding to the wide character stsng
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NAME
fwide — set and determine the orientation of a FILE stream

SYNOPSIS
#include <wchar.h>

int fwide (FILE* stream int mods;

DESCRIPTION
Whenmodeis zero, thdwide function determines the current orientatiorsséam It returns a value >
0 if streamis wide-character oriented, i.e. if wide character 1/O is permitted but char 1/O is disallowed.
It returns a value < 0 Btreamis byte oriented, i.e. if char I/O is permitted but wide character 1/O is dis-
allowed. It returns zero iftreamhas no orientation yet; in this case the next I1/O operation might
change the orientation (to byte oriented if it is a char I/O operation, or to wide-character oriented if it is
a wide character 1/O operation).

Once a stream has an orientation, it cannot be changed and persists until the stream is closed.

Whenmodeis non-zero, théwide function first attempts to setrean’s orientation (to wide-character
oriented ifmode> 0, or to byte oriented ifnode< 0). It then returns a value denoting the current orien-
tation, as above.

RETURN VALUE
The fwide function returns the stream’s orientation, after possibly changing it. A return value > 0
means wide-character oriented. A return value < 0 means byte oriented. A return value zero means
undecided.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
fprintf (3), fwprintf(3)

NOTES
Wide-character output to a byte oriented stream can be performed throdigtintiefunction with the
%Ilc and %ls directives.

Char oriented output to a wide-character oriented stream can be performed thrdugdrithie func-
tion with the %c and %s directives.
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NAME
getwchar - read a wide character from standard input

SYNOPSIS
#include <wchar.h>

wint_t getwchar (void);

DESCRIPTION
Thegetwcharfunction is the wide-character equivalent of ¢fetchar function. It reads a wide charac-
ter fromstdin and returns it. If the end of stream is reached, faribr(stdin) becomes true, it returns
WEOF. If a wide character conversion error occurs, iteets to EILSEQ and returns WEOF.

RETURN VALUE
Thegetwcharfunction returns the next wide-character from standard input, or WEOF.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
fgetwc(3)

NOTES
The behaviour ofjetwchardepends on the LC_CTYPE category of the current locale.

It is reasonable toxpect thatgetwchar will actually read a multibyte sequence from standard input
and then convert it to a wide character.
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NAME
iswalnum - test for alphanumeric wide character

SYNOPSIS
#include <wctype.h>

int iswalnum (wint_t wc);

DESCRIPTION
Theiswalnum function is the wide-character equivalent of ikenum function. It tests whethewc is
a wide character belonging to the wide character class "alnum".

The wide character class "alnum" is a subclass of the wide character class "graph”, and therefore also a
subclass of the wide character class "print".

Being a subclass of the wide character class "print", the wide character class "alnum" is disjoint from
the wide character class "cntrl".

Being a subclass of the wide character class "graph”, the wide character class "alnum" is disjoint from
the wide character class "space" and its subclass "blank".

The wide character class "alnum" is disjoint from the wide character class "punct".

The wide character class "alnum" is the union of the wide character classes "alpha" and "digit". As
such, it also contains the wide character class "xdigit".

The wide character class "alnum" always contains at least the letters 'A' to 'Z’, 'a’ to 'z’ and the digits
'0'to 9.
RETURN VALUE

Theiswalnum function returns non-zeroVfic is a wide character belonging to the wide character class
"alnum". Otherwise it returns zero.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
isalnum(3), iswctype(3)

NOTES
The behaviour ofswalnum depends on the LC_CTYPE category of the current locale.
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NAME
iswalpha - test for alphabetic wide character

SYNOPSIS
#include <wctype.h>

int iswalpha (wint_t wc);

DESCRIPTION
Theiswalpha function is the wide-character equivalent of tbepha function. It tests whethewcis a
wide character belonging to the wide character class "alpha".

The wide character class "alpha" is a subclass of the wide character class "alnum", and therefore also a
subclass of the wide character class "graph" and of the wide character class "print".

Being a subclass of the wide character class "print", the wide character class "alpha" is disjoint from
the wide character class "cntrl".

Being a subclass of the wide character class "graph”, the wide character class "alpha" is disjoint from
the wide character class "space" and its subclass "blank".

Being a subclass of the wide character class "alnum", the wide character class "alpha" is disjoint from
the wide character class "punct".

The wide character class "alpha" is disjoint from the wide character class "digit".
The wide character class "alpha" contains the wide character classes "upper" and "lower".
The wide character class "alpha" always contains at least the letters 'A'to 'Z’ and 'a’ to 'Z'.

RETURN VALUE
Theiswalphafunction returns non-zero ¥c is a wide character belonging to the wide character class
"alpha". Otherwise it returns zero.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
isalpha(3),iswctype(3)

NOTES
The behaviour ofswalphadepends on the LC_CTYPE category of the current locale.
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NAME
iswblank — test for whitespace wide character

SYNOPSIS
#include <wctype.h>

int iswblank (wint_t wc);

DESCRIPTION
Theiswblank function is the wide-character equivalent of isidank function. It tests whethewcis a
wide character belonging to the wide character class "blank".

The wide character class "blank" is a subclass of the wide character class "space".

Being a subclass of the wide character class "space", the wide character class "blank” is disjoint from
the wide character class "graph" and therefore also disjoint from its subclasses "alnum", "alpha",
"upper", "lower", "digit", "xdigit", "punct".
The wide character class "blank" always contains at least the space character and the control character
\t.

RETURN VALUE

Theiswblank function returns non-zero Vficis a wide character belonging to the wide character class
"blank". Otherwise it returns zero.

CONFORMING TO
This function is a GNU extension.

SEE ALSO
isblank(3), iswctype(3)

NOTES
The behaviour oiswblank depends on the LC_CTYPE category of the current locale.
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NAME
iswcntrl — test for control wide character

SYNOPSIS
#include <wctype.h>

int iswentrl (wint_t wc);

DESCRIPTION
Theiswcentrl function is the wide-character equivalent of thentrl function. It tests whetheaxc is a
wide character belonging to the wide character class "cntrl".

The wide character class "cntrl" is disjoint from the wide character class "print" and therefore also dis-
joint from its subclasses "graph”, "alpha", "upper", "lower", "digit", "xdigit", "punct".

For an unsigned chay, iscntrl(c) impliesiswentrl(btowce(c)) but not vice versa.

RETURN VALUE
Theiswcentrl function returns non-zero ¥ic is a wide character belonging to the wide character class
“cntrl". Otherwise it returns zero.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
iscntrl(3), iswctype(3)

NOTES
The behaviour ofswentrl depends on the LC_CTYPE category of the current locale.
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NAME
iswctype — wide character classification

SYNOPSIS
#include <wctype.h>

int iswctype (wint_t wc, wctype_tdesg;

DESCRIPTION
If wcis a wide character having the character property designateesifor in other words: belongs
to the character class designatedibgc), thaswctype function returns non-zero. Otherwise it returns
zero. Ifwcis WEOF, zero is returned.

descmust be a character property descriptor returned by¢hgoe function.

RETURN VALUE
Theiswctypefunction returns non-zero if thec has the designated property. Otherwise it returns 0.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
wctype(3), iswalnum(3), iswalpha(3), iswblank(3), iswcntrl(3), iswdigit(3), iswgraph(3),
iswlower(3), iswprint(3), iswpunct(3), iswspacé€3), iswupper(3), iswxdigit(3)

NOTES
The behaviour ofswctypedepends on the LC_CTYPE category of the current locale.
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NAME
iswdigit — test for decimal digit wide character

SYNOPSIS
#include <wctype.h>

int iswdigit (wint_t wc);

DESCRIPTION
The iswdigit function is the wide-character equivalent of thdigit function. It tests whethexc is a
wide character belonging to the wide character class "digit".

The wide character class "digit" is a subclass of the wide character class "xdigit", and therefore also a
subclass of the wide character class "alnum", of the wide character class "graph" and of the wide char-
acter class "print".

Being a subclass of the wide character class "print", the wide character class "digit" is disjoint from the
wide character class "cntrl".

Being a subclass of the wide character class "graph”, the wide character class "digit" is disjoint from
the wide character class "space" and its subclass "blank".

Being a subclass of the wide character class "alnum”, the wide character class "digit" is disjoint from
the wide character class "punct".

The wide character class "digit" is disjoint from the wide character class "alpha" and therefore also dis-
joint from its subclasses "lower", "upper".

The wide character class "digit" always contains exactly the digits '0’ to '9".

RETURN VALUE
The iswdigit function returns non-zero ¥c is a wide character belonging to the wide character class
"digit". Otherwise it returns zero.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
isdigit(3), iswctype(3)

NOTES
The behaviour oiswdigit depends on the LC_CTYPE category of the current locale.
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NAME
iswgraph - test for graphic wide character

SYNOPSIS
#include <wctype.h>

int iswgraph (wint_t wc);

DESCRIPTION
Theiswgraph function is the wide-character equivalent of iggraph function. It tests whethevcis a
wide character belonging to the wide character class "graph".

The wide character class "graph" is a subclass of the wide character class "print".

Being a subclass of the wide character class "print", the wide character class "graph" is disjoint from
the wide character class "cntrl".

The wide character class "graph" is disjoint from the wide character class "space" and therefore also
disjoint from its subclass "blank".

The wide character class "graph" contains all the wide characters from the wide character class "print"
except the space character. It therefore contains the wide character classes "alnum" and "punct”.

RETURN VALUE
Theiswgraph function returns non-zero ¥fic is a wide character belonging to the wide character class
"graph". Otherwise it returns zero.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
isgraph(3), iswctype(3)

NOTES
The behaviour ofswgraph depends on the LC_CTYPE category of the current locale.
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NAME
iswlower — test for lowercase wide character

SYNOPSIS
#include <wctype.h>

int iswlower (wint_t wc);

DESCRIPTION
Theiswlower function is the wide-character equivalent of islewer function. It tests whethewcis a
wide character belonging to the wide character class "lower".

The wide character class "lower" is a subclass of the wide character class "alpha", and therefore also a
subclass of the wide character class "alnum", of the wide character class "graph" and of the wide char-
acter class "print".

Being a subclass of the wide character class "print", the wide character class "lower" is disjoint from
the wide character class "cntrl".

Being a subclass of the wide character class "graph", the wide character class "lower" is disjoint from
the wide character class "space" and its subclass "blank".

Being a subclass of the wide character class "alnum", the wide character class "lower" is disjoint from
the wide character class "punct".

Being a subclass of the wide character class "alpha”, the wide character el@s$ i4aisjoint from
the wide character class "digit".

The wide character class "lower" contains at least those chanactetsich are equal ttowlower(wc)
and different fromowupper(wc)

The wide character class "lower" always contains at least the letters 'a’ to 'z’

RETURN VALUE
Theiswlower function returns non-zero ¥c is a wide character belonging to the wide character class
"lower". Otherwise it returns zero.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
islower(3), iswctype(3),towlower(3)

NOTES
The behaviour ofswlower depends on the LC_CTYPE category of the current locale.

This function is not very appropriate for dealing with Unicode characters, because Unicode knows
about three cases: upper, lower and title case.
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NAME
iswprint — test for printing wide character

SYNOPSIS
#include <wctype.h>

int iswprint (wint_t wc);

DESCRIPTION
Theiswprint function is the wide-character equivalent of thrint function. It tests whethexcis a
wide character belonging to the wide character class "print".

The wide character class "print" is disjoint from the wide character class "cntrl".
The wide character class "print" contains the wide character class "graph".

RETURN VALUE
Theiswprint function returns non-zero V¥fic is a wide character belonging to the wide character class
"print". Otherwise it returns zero.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
isprint (3), iswctype(3)

NOTES
The behaviour ofswprint depends on the LC_CTYPE category of the current locale.
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NAME
iswpunct - test for punctuation or symbolic wide character

SYNOPSIS
#include <wctype.h>

int iswpunct (wint_t wc);

DESCRIPTION
Theiswpunct function is the wide-character equivalent of ibunct function. It tests whethewcis a
wide character belonging to the wide character class "punct".

The wide character class "punct” is a subclass of the wide character class "graph", and therefore also a
subclass of the wide character class "print".

The wide character class "punct” is disjoint from the wide character class "alnum" and therefore also

disjoint from its subclasses "alpha", "upper", "lower", "digit", "xdigit".

Being a subclass of the wide character class "print", the wide character class "punct" is disjoint from
the wide character class "cntrl".

Being a subclass of the wide character class "graph"”, the wide character class "punct" is disjoint from
the wide character class "space" and its subclass "blank".

RETURN VALUE
Theiswpunct function returns non-zero Vficis a wide character belonging to the wide character class
“punct". Otherwise it returns zero.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
ispunct(3), iswctype(3)
NOTES
The behaviour ofswpunct depends on the LC_CTYPE category of the current locale.

This function’s name is a misnomer when dealing with Unicode characters, because the wide character
class "punct" contains both punctuation characters and symbol (math, currency, etc.) characters.
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NAME
iswspace — test for whitespace wide character

SYNOPSIS
#include <wctype.h>

int iswspace (wint_twc);

DESCRIPTION
Theiswspacefunction is the wide-character equivalent of tbe&pacefunction. It tests whethewcis a
wide character belonging to the wide character class "space".

The wide character class "space"” is disjoint from the wide character class "graph" and therefore also
disjoint from its subclasses "alnum", "alpha", "upper"”, "lower", "digit", "xdigit", "punct".
The wide character class "space" contains the wide character class "blank".
The wide character class "space" always contains at least the space character and the control characters
AP\ AP, O, WL

RETURN VALUE

Theiswspacefunction returns non-zero ¥ic is a wide character belonging to the wide character class
"space". Otherwise it returns zero.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
isspacg3), iswctype(3)

NOTES
The behaviour ofswspacedepends on the LC_CTYPE category of the current locale.
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NAME
iswupper - test for uppercase wide character

SYNOPSIS
#include <wctype.h>

int iswupper (wint_t wc);

DESCRIPTION
Theiswupper function is the wide-character equivalent of igpper function. It tests whethevcis a
wide character belonging to the wide character class "upper".

The wide character class "upper" is a subclass of the wide character class "alpha", and therefore also a
subclass of the wide character class "alnum", of the wide character class "graph" and of the wide char-
acter class "print".

Being a subclass of the wide character class "print", the wide character class "upper" is disjoint from
the wide character class "cntrl".

Being a subclass of the wide character class "graph”, the wide character class "upper" is disjoint from
the wide character class "space" and its subclass "blank".

Being a subclass of the wide character class "alnum", the wide character class "upper" is disjoint from
the wide character class "punct".

Being a subclass of the wide character class "alpha”, the wide character class "upper" is disjoint from
the wide character class "digit".

The wide character class "upper" contains at least those chawctenich are equal ttowupper(wc)
and different fromowlower(wc)

The wide character class "upper" always contains at least the letters 'A'to 'Z'".

RETURN VALUE
Theiswupper function returns non-zero ¥ic is a wide character belonging to the wide character class
"upper". Otherwise it returns zero.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
isupper(3), iswctype(3),towupper(3)

NOTES
The behaviour ofswupper depends on the LC_CTYPE category of the current locale.

This function is not very appropriate for dealing with Unicode characters, because Unicode knows
about three cases: upper, lower and title case.
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NAME
iswxdigit — test for hexadecimal digit wide character

SYNOPSIS
#include <wctype.h>

int iswxdigit (wint_t wc);
DESCRIPTION

Theiswxdigit function is the wide-character equivalent of ibeligit function. It tests whethewcis a
wide character belonging to the wide character class "xdigit".

The wide character class "xdigit" is a subclass of the wide character class "alnum", and therefore also a
subclass of the wide character class "graph" and of the wide character class "print".

Being a subclass of the wide character class "print", the wide character class "xdigit" is disjoint from
the wide character class "cntrl".

Being a subclass of the wide character class "graph”, the wide character class "xdigit" is disjoint from
the wide character class "space" and its subclass "blank".

Being a subclass of the wide character class "alnum", the wide character class "xdigit" is disjoint from
the wide character class "punct".

The wide character class "xdigit" always contains at least the letters A’ to 'F’, 'a’ to 'f’ and the digits
'0'to 9.

RETURN VALUE

Theiswxdigit function returns non-zero Vficis a wide character belonging to the wide character class
"xdigit". Otherwise it returns zero.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
isxdigit(3), iswctype(3)
NOTES
The behaviour oiswxdigit depends on the LC_CTYPE category of the current locale.
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NAME
MB_CUR_MAX — maximum multibyte length of a character in the current locale

SYNOPSIS
#include <stdlib.h>

#define MB_CUR_MAX expression

DESCRIPTION
The MB_CUR_MAX macro returns the maximum number of bytes needed to represent a single wide
character in the current locale. It is locale dependent and therefore not a compile-time constant.

RETURN VALUE
Aninteger >= 1 and <= MB_LEN_MAX. The value 1 denotes traditional 8-bit encoded characters.

CONFORMING TO
ANSI C, POSIX.1

SEE ALSO
MB_LEN_MAX(3), mblen(3), mbtowc(3), mbstowcg3), wctomb(3), westombg3)
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NAME
MB_LEN_MAX - maximum multibyte length of a character across all locales

SYNOPSIS
#include <limits.h>

#define MB_LEN_MAX constant-expression

DESCRIPTION
The MB_LEN_MAX macro is the upper bound for the number of bytes needed to represent a single
wide character, across all locales.

RETURN VALUE
A constant integer >= 1.

CONFORMING TO
ANSI C, POSIX.1

NOTES
The entities MB_LEN_MAX and sizeof(wchar_t) are totally unrelated. In the GNU libc,
MB_LEN_MAX is typically 6 whilesizeof(wchar _t)is 4.

SEE ALSO
MB_CUR_MAX(3)
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NAME
mblen — determine number of bytes in next multibyte character

SYNOPSIS
#include <stdlib.h>

int mblen (const char*s, size_tn);

DESCRIPTION
If sis not a NULL pointer, thenblen function inspects at mostbytes of the multibyte string starting
at s and extracts the next complete multibyte character. It uses a static anonymous shift state only
known to the mblen function. If the multibyte character is not the null wide character, it returns the
number of bytes that were consumed frenif the multibyte character is the null wide character, it
returns O.

If the n bytes starting as do not contain a complete multibyte charaatellen returns-1. This can
happen even if >= MB_CUR_MAX, if the multibyte string contains redundant shift sequences.

If the multibyte string starting a contains an invalid multibyte sequence before the next complete
charactermblen also returns1.

If sis a NULL pointer, themblen function resets the shift state, only known to this function, to the ini-
tial state, and returns non-zero if the encoding has non-trivial shift state, or zero if the encoding is state-
less.

RETURN VALUE
The mblen function returns the number of bytes parsed from the multibyte sequence stastiifgaat
non-null wide character was recognized. It returns 0, if a null wide character was recognized. It returns
-1, if an invalid multibyte sequence was encountered or if it couldn’t parse a complete multibyte char-
acter.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
mbrlen(3)

NOTES
The behaviour omblen depends on the LC_CTYPE category of the current locale.

The functionmbrlen provides a better interface to the same functionality.
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NAME
mbrlen — determine number of bytes in next multibyte character

SYNOPSIS
#include <wchar.h>

size_t mbrlen (const char*s, size_tn, mbstate_t* ps);

DESCRIPTION
The main case for this function is whetis not NULL. In this case, thmbrlen function inspects at
mostn bytes of the multibyte string starting sand extracts the next complete multibyte character. It
updates the shift statps. If the multibyte character is not the null wide character, it returns the num-
ber of bytes that were consumed frenif the multibyte character is the null wide character, it resets
the shift statéps to the initial state and returns 0.

If the n bytes starting at do not contain a complete multibyte charaatsrlen keeps track of the par-
tial multibyte character by updatintps and returns(size_t)(-2). This can happen evennif>=
MB_CUR_MAYX, if the multibyte string contains redundant shift sequences.

If the multibyte string starting a contains an invalid multibyte sequence before the next complete
charactermbrlen returns(size_t)(-1)and setserrno to EILSEQ. In this case, the effects ops are
undefined.

A second case is whexis NULL. In this casen is ignored. If*ps contains no partially accumulated
multibyte character, thmbrlen function puts*ps in the initial state and returns 0; otherwise it returns
(size_t)(-1)and set®rrno to EILSEQ.

In both of the above casespdis a NULL pointer, a static anonymous state only known to the mbrlen
function is used instead.

RETURN VALUE
Thembrlen function returns the number of bytes parsed from the multibyte sequence stastiffgaat
non-null wide character was recognized. It returns 0, if a null wide character was recognized. It returns
(size_t)(-1) and setsrrno to EILSEQ, if an invalid multibyte sequence was encountered. It returns
(size_t)(-2) if it couldn’t parse a complete multibyte character, meaning that the remaining bytes should
be fed tombrlen in a new call.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
mbrtowc(3)

NOTES
The behaviour ombrlen depends on the LC_CTYPE category of the current locale.
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NAME

mbrtowc — convert a multibyte sequence to a wide character

SYNOPSIS

#include <wchar.h>

size_t mbrtowc (wchar_t* pwc, const char*s, size_tn, mbstate_t* ps);

DESCRIPTION

The main case for this function is wheis not NULL andpwcis not NULL. In this case, thebrtowc
function inspects at mostbytes of the multibyte string starting @textracts the next complete multi-
byte character, converts it to a wide character and store¥pitvat It updates the shift statps. If the
converted wide character is not L'\Q', it returns the number of bytes that were consumexd Ifrtima
converted wide character is L'\Q', it resets the shift stpsdo the initial state and returns 0.

If the n bytes starting a$ do not contain a complete multibyte charaatéortowc keeps track of the
partial multibyte character by updatirigs and returngsize_t)(-2) This can happen even if >=
MB_CUR_MAYX, if the multibyte string contains redundant shift sequences.

If the multibyte string starting & contains an invalid multibyte sequence before the next complete
charactermbrtowc returns(size_t)(-1)and set®rrno to EILSEQ. In this case, the effects dips are
undefined.

A different case is whegis not NULL butpwcis NULL. In this case thenbrtowc function behaves
as above, excepts that it does not store the converted wide character in memory.

A third case is whesis NULL. In this casepwcandn are ignored. Ifps contains no partially accu-
mulated multibyte character, tingbrtowc function puts*ps in the initial state and returns 0; otherwise
it returns(size_t)(-1)and set®rrno to EILSEQ.

In all of the above cases,pgis a NULL pointer, a static anonymous state only known to the mbrtowc
function is used instead.

RETURN VALUE

The mbrtowc function returns the number of bytes parsed from the multibyte sequence stastiifig at

a non-L'\O' wide character was recognized. It returns 0O, if a L'\O' wide character was recognized. It
returns (size_t)(-1) and setsrno to EILSEQ, if an invalid multibyte sequence was encountered. It
returns (size_t)(-2) if it couldn’t parse a complete multibyte character, meaning that the remaining bytes
should be fed tonbrtowc in a new call.

CONFORMING TO

ISO/ANSI C, UNIX98

SEE ALSO

mbsrtowcy3)

NOTES

GNU

The behaviour ombrtowc depends on the LC_CTYPE category of the current locale.
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NAME
mbsinit — test for initial shift state

SYNOPSIS
#include <wchar.h>

int mbsinit (const mbstate_t* ps);

DESCRIPTION
Character corersion between the multibyte representation and the wide character representation uses
conversion state, of typabstate_t. Conversion of a string uses a finite-state machine; when it is inter-
rupted after the complete conversion of a number of characters, it may need to save a state for process-
ing the remaining characters. Such a conversion state is needed for the sake of encodings such as
ISO-2022 and SJIS.

The initial state is the state at the beginning of conversion of a string. There are two kinds of state: The
one used by multibyte to wide character conversion functions, sunhsawecs, and the one used by

wide character to multibyte conversion functions, suclwa@stombs but they both fit in anbstate_t

and they both have the same representation for an initial state.

For 8-bit or UTF-8 encodings, all states are equivalent to the initial state.

One possible way to create an mbstate _t in initial state is to set it to zero:
mbstate_t state;
memset(&state,0,sizeof(mbstate_t));

On Linux, the following works as well, but might generate compiler warnings:
mbstate_t state ={0};

The functionmbsinit tests whethetps corresponds to an initial state.

RETURN VALUE
mbsinit returns non-zero fps is an initial state, or ipsis a null pointer. Otherwise it returns 0.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
mbsrtowcy3), wesrtombs(3)

NOTES
The behaviour ombsinit depends on the LC_CTYPE category of the current locale.
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NAME
mbsnrtowcs — convert a multibyte string to a wide character string

SYNOPSIS
#include <wchar.h>

size_t mbsnrtowcs (wchar_t*dest const char** src,
size_tnms size_tlen, mbstate_t* ps);
DESCRIPTION

The mbsnrtowcs function is like thembsrtowcs function, except that the number of bytes to be con-
verted, starting atsrc, is limited tonms.

If destis not a NULL pointer, thenbsnrtowcsfunction converts at mosimsbytes from the multibyte
string *src to a wide-character string startingdest At mostlen wide characters are written tiest

The shift state*ps is updated. The conversion is effectively performed by repeatedly calling mbr-
towc(dest*src,n,ps) wheren is some positive number, as long as this call succeeds, and then increment-
ing destby one andsrc by the number of bytes consumed. The conversion can stop for three reasons:

1. An invalid multibyte sequence has been encountered. In thigsradgs left pointing to the invalid
multibyte sequence, (size_t)(-1) is returned, amdo is set toEILSEQ.

2. Thenmslimit forces a stop, olen non-L'\O' wide characters have been storediedt. In this case
*src is left pointing to the next multibyte sequence to be converted, and the number of wide characters
written todestis returned.

3. The multibyte string has been completely converted, including the terminating \O’ (which has the
side effect of bringing baclps to the initial state). In this cagerc is set to NULL, and the nhumber of
wide characters written tbest, excluding the terminating L'\O’ character, is returned.

If destis NULL, lenis ignored, and the conversion proceeds as above, except that the converted wide
characters are not written out to memory, and that no destination length limit exists.

In both of the above casespifis a NULL pointer, a static anonymous state only known to the mbsnr-
towcs function is used instead.

The programmer must ensure that there is room for atléeastde characters atest.

RETURN VALUE
The mbsnrtowcsfunction returns the number of wide characters that make up the converted part of the
wide character string, not including the terminating null wide character. If an invalid multibyte
sequence was encountered, (size_t)(-1) is returnedtramu set toEILSEQ.

CONFORMING TO
This function is a GNU extension.

SEE ALSO
mbsrtowcg3), iconv(3)

NOTES
The behaviour ombsnrtowcsdepends on the LC_CTYPE category of the current locale.

Passing NULL agsis not multi-thread safe.
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NAME
mbsrtowcs — convert a multibyte string to a wide character string

SYNOPSIS
#include <wchar.h>

size_t mbsrtowcs (wchar_t*dest const char** src,
size_tlen, mbstate_t* ps);

DESCRIPTION
If destis not a NULL pointer, thenbsrtowcs function converts the multibyte stririgrc to a wide-
character string starting dest. At mostien wide characters are written tlest. The shift statéps is
updated. The conversion is effectively performed by repeatedly calling mbrtowc(despsrevhere
nis some positive number, as long as this call succeeds, and then increrdestinygone andsrc by
the number of bytes consumed. The conversion can stop for three reasons:

1. An invalid multibyte sequence has been encountered. In thigsradgs left pointing to the invalid
multibyte sequence, (size_t)(-1) is returned, amdo is set toEILSEQ.

2. len non-L\O’ wide characters have been storedledt In this case‘src is left pointing to the next
multibyte sequence to be converted, and the number of wide characters wistigoeturned.

3. The multibyte string has been completely converted, including the terminating \O’ (which has the
side effect of bringing baclps to the initial state). In this cagerc is set to NULL, and the number of
wide characters written tbest, excluding the terminating L'\O’ character, is returned.

If destis NULL, lenis ignored, and the conversion proceeds as above, except that the converted wide
characters are not written out to memory, and that no length limit exists.

In both of the above casesp$is a NULL pointer, a static anonymous state only known to the mbsr-
towcs function is used instead.

The programmer must ensure that there is room for atlésastde characters atest.

RETURN VALUE
The mbsrtowcs function returns the number of wide characters that make up the converted part of the
wide character string, not including the terminating null wide character. If an invalid multibyte
sequence was encountered, (size_t)(-1) is returnedtramu set toEILSEQ.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
mbstowcs(3) mbsnrtowcs(3),iconv(3)

NOTES
The behaviour ombsrtowcsdepends on the LC_CTYPE category of the current locale.

Passing NULL agsis not multi-thread safe.
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NAME
mbstowcs — convert a multibyte string to a wide character string

SYNOPSIS
#include <stdlib.h>

size_t mbstowcs (wchar_tdest const char* src, size_tn);

DESCRIPTION
If destis not a NULL pointer, thenbstowcsfunction converts the multibyte stririgrc to a wide-char-
acter string starting atest. At mosh wide characters are written diest The conversion starts in the
initial state. The conversion can stop for three reasons:

1. An invalid multibyte sequence has been encountered. In this case (size_t)(-1) is returned.

2.nnon-L'\O’ wide characters have been storedext. In this case the number of wide characters writ-
ten todestis returned, but the shift state at this point is lost.

3. The multibyte string has been completely converted, including the terminating "\0'. In this case the
number of wide characters writtendest, excluding the terminating L'\O’ character, is returned.

The programmer must ensure that there is room for atredste characters atest.

If destis NULL, n is ignored, and the conversion proceeds as above, except that the converted wide
characters are not written out to memory, and that no length limit exists.

In order to avoid the case 2 above, the programmer should maken ssrgreater or equal to
mbstowcs(NULL,src,0)+1.

RETURN VALUE
The mbstowcsfunction returns the number of wide characters that make up the converted part of the
wide character string, not including the terminating null wide character. If an invalid multibyte
sequence was encountered, (size_t)(-1) is returned.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
mbsrtowcy3)

NOTES
The behaviour ombstowcsdepends on the LC_CTYPE category of the current locale.

The functionmbsrtowcs provides a better interface to the same functionality.
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NAME
mbtowc — convert a multibyte sequence to a wide character

SYNOPSIS
#include <stdlib.h>

int mbtowc (wchar_t* pwc, const char*s, size_tn);

DESCRIPTION
The main case for this function is wheis not NULL andpwcis not NULL. In this case, thebtowc
function inspects at mostbytes of the multibyte string starting @textracts the next complete multi-
byte character, converts it to a wide character and storegptvat It updates an internal shift state
only known to the mbtowc function. $tdoes not point to a "\Q’ byte, it returns the number of bytes that
were consumed from, otherwise it returns 0.

If the n bytes starting as do not contain a complete multibyte character, or if they contain an invalid
multibyte sequencenbtowc returns-1. This can happen evenrif>= MB_CUR_MAXif the multibyte
string contains redundant shift sequences.

A different case is whesis not NULL butpwcis NULL. In this case thenbtowc function behaves as
above, excepts that it does not store the converted wide character in memory.

A third case is whes is NULL. In this casepwcandn are ignored. Thenbtowc function resets the
shift state, only known to this function, to the initial state, and returns non-zero if the encoding has non-
trivial shift state, or zero if the encoding is stateless.

RETURN VALUE
If sis not NULL, thembtowc function returns the number of consumed bytes startirsy @t O if s
points to a null byte, or -1 upon failure.

If sis NULL, thembtowc function returns non-zero if the encoding has non-trivial shift state, or zero if
the encoding is stateless.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
mbrtowc(3), mbstowcs(3)MB_CUR_MAX (3)

NOTES
The behaviour ombtowc depends on the LC_CTYPE category of the current locale.

This function is not multi-thread safe. The functioibrtowc provides a better interface to the same
functionality.
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NAME
printf, fprintf, sprintf, snprintf, vprintf, vfprintf, vsprintf, vsnprintf — formatted output conversion

SYNOPSIS
#include <stdio.h>

int printf(const char * format, ...);

int fprintf(FILE * stream const char *format, ...);

int sprintf(char * str, const char *format, ...);

int snprintf(char * str, size_tsize const char *format, ...);

#include <stdarg.h>

int vprintf(const char * format, va_list ap);

int vfprintf(FILE * stream const char *format, va_list ap);

int vsprintf(char * str, const char *format, va_list ap);

int vsnprintf(char * str, size_tsize const char *format, va_list ap);

DESCRIPTION
The functions in therintf family produce output according tdf@matas described below. The func-
tions printf andvprintf write output tostdout the standard output streafprintf andvfprintf write
output to the given outpugtream sprintf, snprintf, vsprintf and vsnprintf write to the character
stringstr.

The functionsvprintf, vfprintf, vsprintf, vsnprintf are equivalent to the functionmintf, fprintf,
sprintf, snprintf, respectively, except that they are called with a va_list instead of a variable number of
arguments. These functions do not call theendmacro. Consequently, the valueay is undefined

after the call. The application should cadl end(apjtself afterwards.

These eight functions write the output under the control fofrraat string that specifies how subse-
guent arguments (or arguments accessed via the variable-length argument facHitiesg¢8)) are
converted for output.

Return value
These functions return the number of characters printed (not including the trailing \0’ used to end out-
put to strings).snprintf andvsnprintf do not write more thagizebytes (including the trailing \0"),
and return -1 if the output was truncated due to this limit. (Thus until glibc 2.0.6. Since glibc 2.1 these
functions follow the C99 standard and return the number of characters (excluding the trailing "\0")
which would have been written to the final string if enough space had been available.)

Format of the format string
The format string is a character string, beginning and ending in its initial shift state, if any. The format
string is composed of zero or more directives: ordinary characters¥%hotvhich are copied
unchanged to the output stream; and conversion specifications, each of which results in fetching zero or
more subsequent arguments. Each conversion specification is introduced by the chamutdeends
with a conversion specifier In between there may be (in this order) zero or nilags an optional
minimumfield width an optionaprecisionand an optiondength modifier

The arguments must correspond properly (after type promotion) with the conversion specifier. By
default, the arguments are used in the order given, where each ** and each conversion specifier asks
for the next argument (and it is an error if insufficiently many arguments are given). One can also spec-
ify explicitly which argument is taken, at each place where an argument is required, by writing ‘%om$’
instead of ‘%’ and *m$’ instead of **', where the decimal integer m denotes the position in the argu-
ment list of the desired argument, indexed starting from 1. Thus,

printf("%*d", width, num);
and

printf("%2%$*1$d", width, num);
are equivalent. The second style allows repeated references to the same argument. The C99 standard
does not allow mixing both styles.

For some numeric conversion a radic character (‘decimal point’) or thousands’ grouping character is
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used. The actual character used depends on the LC_NUMERIC part of the locale. The POSIX locale
uses ‘. as radix character, and does not have a grouping character. Thus,

printf("%’.2f", 1234567.89);
results in ‘1234567.89' in the POSIX locale, in ‘1234567,89" in the nl_NL locale, and in
1.234.567,89' in the da_DK locale.

The flag characters

The character % is followed by zero or more of the following flags:

# The value should be converted to an “alternate form”. d-oonversions, the first character of
the output string is made zero (by prefixing a 0 if it was not zero alreadyx d&atX con-
versions, a non-zero result has the string ‘0x’ (or ‘0X’Xotonversions) prepended to it. For
a, A, e E, f, g, andG conversions, the result will always contain a decimal point, even if no
digits follow it (normally, a decimal point appears in the results of those conversions only if a
digit follows). ForgandG conversions, trailing zeros are not removed from the result as they
would otherwise be. For other conversions, the result is undefined.

0 The value should be zero padded. For all conversions ercépt converted value is padded
on the left with zeros rather than blanks. If a precision is given with a numeric convelsion (
i, 0, U, X, andX), theO flag is ignored.

- The converted value is to be left adjusted on the field boundary. (The default is right justifica-
tion.) Except fom conversions, the converted value is padded on the right with blanks, rather
than on the left with blanks or zeros. -%overrides @ if both are given.

(a space) A blank should be left before a positive number (or empty string) produced by a
signed conversion.

+ A sign (+ or -) always be placed before a number produced by a signed conversion. By
default a sign is used only for negative numbers.o¥errides a space if both are used.

The five flag characters above are defined in the C standard. The SUSv2 specifies one further flag char-
acter.

For decimal conversion,(d, u, f, g, G) the output is to be grouped with thousands’ grouping
characters if the locale information indicates any. Note that many versigosad#nnot parse
this option and will issue a warning.

The field width

An optional decimal digit string (with nonzero first digit) specifying a minimum field width. If the
converted value has fewer characters than the field width, it will be padded with spaces on the left (or
right, if the left-adjustment flag has been given). Instead of a decimal digit string one may write *' or
“*m$’ (for some decimal integer m) to specify that the field width is given in the next argument, or in
the m-th argument, respectively, which must be of tppe A negative field width is taken as a ‘-’ flag
followed by a positive field width. In no case does a non-existent or small field width cause truncation
of a field; if the result of a conversion is wider than the field width, the field is expanded to contain the
conversion result.

The precision

An optional precision, in the form of a period (‘") followed by an optional decimal digit string.
Instead of a decimal digit string one may write **’ or *m$’ (for some decimal integer m) to specify
that the precision is given in the next argument, or in the m-th argument, respectively, which must be of
typeint. If the precision is given as just ‘., or the precision is negative, the precision is taken to be
zero. This gives the minimum number of digits to appeadforo, u, X, andX conversions, the num-

ber of digits to appear after the radix characteafe, e, E, f, andF conversions, the maximum num-

ber of significant digits fog andG conversions, or the maximum number of characters to be printed
from a string forsandS conversions.

The length modifier

Here, ‘integer conversion’ stands fibri, o, u, x, or X conversion.

hh A following integer conversion corresponds tsigned charor unsigned chaargument, or a
following n conversion corresponds to a pointer &igmed chalargument.

h A following integer conversion corresponds tehert intor unsigned short inhrgument, or a
following n conversion corresponds to a pointer &hart intargument.
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(ell) A following integer conversion corresponds ttoag intor unsigned long inargument,
or a followingn conversion corresponds to a pointer toreg intargument, or a following
conversion corresponds tovant t argument, or a following conversion corresponds to a
pointer towchar_targument.

(ell-ell). A following integer conversion corresponds ttmag long intor unsigned long long
int argument, or a following conversion corresponds to a pointer torgg intargument.

A following a, A, ¢, E, f, g, orG conversion corresponds tdaang doubleargument.
(‘quad’. BSD 4.4 and Linux libc5 only. Don't use.) This is a synonyniifor
A following integer conversion corresponds toiatmax_tor uintmax_targument.

A following integer conversion corresponds teize_tor ssize_targument. (Linux libc5 hag
with this meaning. Don't use it.)

A following integer conversion corresponds tptediff_t argument.

The SUSv2 only knows about the length modiftefn hd, hi, ho, hx, hX, hn) andl (in Id, li, lo, Ix,
IX,In, Ic,Is) andL (in Le, LE, Lf, Lg, LG).

The conversion specifier
A character that specifies the type of conversion to be applied. The conversion specifiers and their
meanings are:

d,i

o,u,x,X

eE

f,F

a,A

Linux Manpage

Theint argument is converted to signed decimal notation. The precision, if any, gives the min-
imum number of digits that must appear; if the converted value requires fewer digits, it is
padded on the left with zeros. The default precision is 1. When 0 is printed with an explicit
precision 0, the output is empty.

The unsigned intargument is converted to unsigned octa), Unsigned decimalug, or
unsigned hexadecimak @ndX) notation. The letterabcdefare used fox conversions; the
lettersABCDEF are used foX conversions. The precision, if any, gives the minimum num-
ber of digits that must appear; if the converted value requires fewer digits, it is padded on the
left with zeros. The default precision is 1. When 0 is printed with an explicit precision 0, the
output is empty.

The doubleargument is rounded and converted in the style.fidldé+dd where there is one
digit before the decimal-point character and the number of digits after it is equal to the preci-
sion; if the precision is missing, it is taken as 6; if the precision is zero, no decimal-point char-
acter appears. AR conversion uses the letter (rather thare) to introduce the exponent.
The exponent always contains at least two digits; if the value is zero, the exponent is 00.

The doubleargument is rounded and converted to decimal notation in the style.fididd
where the number of digits after the decimal-point character is equal to the precision specifica-
tion. If the precision is missing, it is taken as 6; if the precision is explicitly zero, no decimal-
point character appears. If a decimal point appears, at least one digit appears before it.

(The SUSv2 does not know abdtitand says that character string representations for infinity
and NaN may be made available. The C99 standard specifies ‘[-]inf’ or ‘[-]infinity’ for infin-
ity, and a string starting with ‘nan’ for NaN, in the casef afonversion, and ‘[-]INF’" or
-JINFINITY’ or ‘NAN*" in the case of F conversion.)

Thedoubleargument is converted in styfi@r e (or E for G conversions). The precision spec-
ifies the number of significant digits. If the precision is missing, 6 digits are given; if the pre-
cision is zero, it is treated as 1. Stgles used if the exponent from its conversion is less than
—4 or greater than or equal to the precision. Trailing zeros are removed from the fractional
part of the result; a decimal point appears only if it is followed by at least one digit.

(C99; not in SUSV2) Faa conversion, theloubleargument is converted to hexadecimal nota-
tion (using the letters abcdef) in the styl®fj.hhhhpxd; forA conversion the prefi@X, the

letters ABCDEF, and the exponent separ&is used. There is one hexadecimal digit before
the decimal point, and the number of digits after it is equal to the precision. The default preci-
sion suffices for an exact representation of the value if an exact representation in base 2 exists
and otherwise is sufficiently large to distinguish values of tyméble The digit before the
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EXAMPLES
To print pi to five decimal places:
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decimal point is unspecified for non-normalized numbers, and nonzeotherwise unspeci-
fied for normalized numbers.

If no | modifier is present, thiat argument is converted to ansigned charand the resulting
character is written. If ahmodifier is present, theint_t (wide character) argument is con-
verted to a multibyte sequence by a call to wetomb function, with a conversion state
starting in the initial state, and the resulting multibyte string is written.

If no I modifier is present: Theonst char *argument is expected to be a pointer to an array of
character type (pointer to a string). Characters from the array are written up to (but not includ-
ing) a terminatingNUL character; if a precision is specified, no more than the number speci-
fied are written. If a precision is given, no null character need be present; if the precision is
not specified, or is greater than the size of the array, the array must contain a termidating
character.

If an | modifier is present: Theonst wchar_t *argument is expected to be a pointer to an
array of wide characters. Wide characters from the array are converted to multibyte characters
(each by a call to thevcrtomb function, with a conversion state starting in the initial state
before the first wide character), up to and including a terminating null wide character. The
resulting multibyte characters are written up to (but not including) the terminating null byte. If

a precision is specified, no more bytes than the number specified are written, but no partial
multibyte characters are written. Note that the precision determines the nunblytesutrit-

ten, not the number efide character®r screen positionsThe array must contain a terminat-

ing null wide character, unless a precision is given and it is so small that the number of bytes
written exceeds it before the end of the array is reached.

(Not in C99.) Synonym folc. Don't use.
(Not in C99.) Synonym fols. Don't use.
Thevoid * pointer argument is printed in hexadecimal (as i#434x or %#Ix).

The number of characters written so far is stored into the integer indicated ioy theor
variant) pointer argument. No argument is converted.

A ‘%’ is written. No argument is converted. The complete conversion specification is ‘%%’.

#include <math.h>
#include <stdio.h>
fprintf(stdout, "pi = %.5\n", 4 * atan(1.0));

To print a date and time in the form ‘Sunday, July 3, 10:02’, wivekekdayandmonthare pointers to

strings:

#include <stdio.h>
fprintf(stdout, "%s, %s %d, %.2d:%.2d\n",
weekday, month, day, hour, min);

Many countries use the day-month-year order. Hence, an internationalized version must be able to
print the arguments in an order specified by the format:

#include <stdio.h>
fprintf(stdout, format,
weekday, month, day, hour, min);

whereformatdepends on locale, and may permute the arguments. With the value

"%1$s, %3%d. %2%$s, %4$d:%5$.2d\n"

one might obtain ‘Sonntag, 3. Juli, 10:02".

To allocate a sulfficiently large string and print into it (code correct for both glibc 2.0 and glibc 2.1):

#include <stdio.h>
#include <stdlib.h>
#include <stdarg.h>
char *
make_message(const char *fmt, ...) {
/* Guess we need no more than 100 bytes. */
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int n, size = 100;
char *p;
va_list ap;
if ((p = malloc (size)) == NULL)
return NULL;
while (1) {
[* Try to print in the allocated space. */
va_start(ap, fmt);
n = vsnprintf (p, size, fmt, ap);
va_end(ap);
[* If that worked, return the string. */
if (n>-1 && n < size)
return p;
[* Else try again with more space. */
if (n>-1) /*glibc2.1*
size = n+1; /* precisely what is needed */
else [* glibc 2.0 */
size *= 2; [* twice the old size */
if ((p = realloc (p, size)) == NULL)
return NULL,

SEE ALSO

printf (1), wertomb(3), wprintf (3), scanf(3),localg5)

CONFORMING TO

The fprintf , printf, sprintf, vprintf, vfprintf, and vsprintf functions conform to ANSI C3.159-1989
(“ANSI C") and ISO/IEC 9899:1999 (“ISO C99"). Thenprintf andvsnprintf functions conform to
ISO/IEC 9899:1999.

Concerning the return value shprintf, the SUSv2 and the C99 standard contradict each other: when
snprintf is called withsize=0 then SUSV2 stipulates an unspecified return value less than 1, while C99
allows str to be NULL in this case, and gives the return value (as always) as the number of characters
that would have been written in case the output string has been large enough.

Linux libc4 knows about the five C standard flags. It knows about the length modifiers h,l,L, and the
conversions cdeEfFgGinopsuxX, where F is a synonym for f. Additionally, it accepts D,0O,U as syn-
onyms for Id,lo,lu. (This is bad, and caused serious bugs later, when support for %D disappeared.) No
locale-dependent radix character, no thousands’ separator, no NaN or infinity, no %om$ and *m$.

Linux libc5 knows about all six flags, locale, %m$ and *m$. It knows about the length modifiers
h,I,L,Z,q, but accepts L and g both for long doubles and for long long integers (this is a bug). It no
longer recognizes FDOU, but adds a new conversion charactenich outputsstrerror(errno).

glibc2.0 adds conversion characters C and S.
glibc2.1 adds length modifiers hh,j,t,z and conversion characters a,A.

HISTORY

BUGS

Unix V7 defines the three routingsintf, fprintf , sprintf, and has the flag -, the width or precision *,

the length modifier I, and the conversions doxfegcsu, and also D,0,U,X as synonyms for Id,lo,lu,Ix.
This is still true for BSD 2.9.1, but BSD 2.10 has the flags #, + and <space> and no longer mentions
D,0,U,X. BSD 2.11 hasprintf, vfprintf, vsprintf, and warns not to use D,0O,U,X. BSD 4.3 Reno

has the flag 0, the length modifiers h and L, and the conversions n, p, E, G, X (with current meaning)
and deprecates D,O,U. BSD 4.4 introduces the functiopentf andvsnprintf, and the length modi-

fier g. FreeBSD also has functioasprintf and vasprintf, that allocate a buffer large enough for
sprintf.

Becausesprintf andvsprintf assume an arbitrarily long string, callers must be careful not to overflow
the actual space; this is often impossible to assure. Note that the length of the strings produced is
locale-dependent and difficult to predict. Wsgrintf andvsnprintf instead.
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Linux libc4.[45] does not hae asnprintf, but provides a libbsd that contains smprintf equivalent to
sprintf, i.e., one that ignores thezeargument. Thus, the use &iprintf with early libc4 leads to seri-
ous security problems.

Some floating point conversions under early libc4 caused memory leaks.
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NAME
putwchar — write a wide character to standard output

SYNOPSIS
#include <wchar.h>

wint_t putwchar (wchar_t wc);

DESCRIPTION
The putwchar function is the wide-character equivalent of theéchar function. It writes the wide
charactemcto stdout. If ferror(stdout)becomes true, it returns WEOF. If a wide character conversion
error occurs, it sewrrno to EILSEQ and returns WEOF. Otherwise it retumms.

RETURN VALUE
Theputwchar function returngvcif no error occurred, or WEOF to indicate an error.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
fputwc(3)
NOTES
The behaviour oputwchar depends on the LC_CTYPE category of the current locale.

It is reasonable toxpect thaputwchar will actually write the multibyte sequence corresponding to the
wide charactewc.
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NAME
setlocale — set the current locale.

SYNOPSIS
#include <locale.h>

char *setlocale(intcategory const char *locale);

DESCRIPTION
Thesetlocale()function is used to set or query the program’s current locale.

If localeis notNULL, the program’s current locale is modified according to the arguments. The argu-
mentcategorydetermines which parts of the program’s current locale should be modified.

LC ALL
for all of the locale.

LC_COLLATE
for string collation. Affected functionstrcoll(), strxfrm() , wstrcoll(), wstrxfrm() .

LC_CTYPE

for character classification, conversion, case-sensitive comparison, and regular expression
matching. Affected functiongsalnum(), isalpha(), isblank(), iscntrl(), isdigit(), isgraph(),
islower(), isprint(), ispunct(), isspace() isupper(), isxdigit(), tolower(), toupper(), str-
casecmp() strncasecmp(),iswalnum(), iswalpha(), iswblank(), iswcntrl(), iswdigit(), isw-

graph(), iswlower(), iswprint(), iswpunct(), iswspace() iswupper(), iswxdigit(), iswc-

type(), towlower(), towupper(), towctrans(), wcscasecmp() wesncasecmp() wewidth(),
wceswidth(), regcomp, regexec()

LC_MESSAGES
for localizable natural-language messages. Affected funciimttext(), dgettext().

LC_MONETARY
for monetary formatting. Affected: the functitotaleconv()

LC_NUMERIC
for number formatting (such as the decimal point and the thousands separator). Affected: the
functionlocaleconv().

LC_TIME
for time and date formatting. Affected: the functiirftime().

If localeis ", each part of the locale that should be modified is set according to the environment vari-
ables. The following environment variables are inspected, in order of precedence. If an environment
variable is not set or if its value is empty, it is ignored.

LC_COLLATE
"LC_ALL", "LC_COLLATE" ,"LANG" .

LC_CTYPE
"LC_ALL", "LC_CTYPE" ,"LANG".

LC_MESSAGES
"LANGUAGE" (may contain several, colon-separated, locale namés}, ALL"
"LC_MESSAGES", "LANG".

LC_MONETARY
"LC_ALL", "LC_MONETARY" ,"LANG" .

LC_NUMERIC
"LC_ALL", "LC_NUMERIC" ,"LANG".

LC_TIME
"LC_ALL", "LC_TIME" ,"LANG".

The locale'C" or "POSIX" is a portable locale; its LC_CTYPE part corresponds to the 7-bit ASCII
character set.

A locale name is typically of the forflanguagé territory][. codeseff @ modifier], wherelanguageis
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an ISO 639 language codefritory is an ISO 3166 country code, anddesetis a character set or
encoding identifier likéSO-8859-1or UTF-8.

If localeis NULL, the current locale is only queried, not modified.

On startup of the main program, the portalflé locale is selected as default. A program may be
made portable to all locales by callingtlocale(LC_ALL, "™ ) after program initialization, by using
the values returned fromlacaleconv()call for locale — dependent information, by using the multi-byte
and wide character functions for text processing® CUR_MAX > 1, and by usingstrcoll(), wstr-
coll() or strxfrm() , wstrxfrm() to compare strings.

RETURN VALUE

A successful call t@etlocale()returns a string that corresponds to the locale set. This string may be
allocated in static storage. The string returned is such that a subsequent call with that string and its
associated category will restore that part of the process’s locale. The return vailluéLisif the

request cannot be honored.

CONFORMING TO

ANSI C, POSIX.1

NOTES

Linux (that is, GNU libc) supports the portable locdles and"POSIX". Inthe good old days there

used to be support for the European Latit€SI0-8859-1" locale (e.g. in libc-4.5.21 and libc-4.6.27),

and the RussiatKOI-8" (more precisely, "koi-8r") locale (e.g. in libc-4.6.27), so that having an envi-
ronment variable LC_CTYPE=IS0-8859-1 sufficed to make isprint() return the right answer. These
days non-English speaking Europeans have to work a bit harder, and must install actual locale files.

The printf() and scanf() families of functions are affected by the current locale: The decimal dot
depends on th& C_NUMERIC part of the locale, and the tokenization ussspace()and thus
depends on theC_CTYPE part of the locale.

SEE ALSO

GNU

locale(1),localedef(1),strcoll(3), isalpha(3), localecon\3), strftime (3), charsetg4), localeg(7)
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NAME
towctrans — wide-character transliteration

SYNOPSIS
#include <wctype.h>

wint_t towctrans (wint_t wc, wctrans_t desg;

DESCRIPTION
If wcis a wide character, thewctrans function translates it according to the transliteration descriptor
desc. Ifwcis WEOF, WEOF is returned.

descmust be a transliteration descriptor returned byatbigans function.

RETURN VALUE
Thetowectrans function returns the translated wide character, or WEQ®¥€ i WEOF.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
wectrans(3), towlower(3), towupper(3)

NOTES
The behaviour ofowctrans depends on the LC_CTYPE category of the current locale.
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NAME
towlower — convert a wide character to lowercase

SYNOPSIS
#include <wctype.h>

wint_t towlower (wint_t wc);

DESCRIPTION
Thetowlower function is the wide-character equivalent of thiewer function. Ifwcis a wide charac-
ter, it is converted to lowercase. Characters which do not have case are returned unchamges. If
WEOF, WEOF is returned.

RETURN VALUE
Thetowlower function returns the lowercase equivalentvof or WEOF ifwcis WEOF.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
towupper(3), towctrans(3), iswlower(3)

NOTES
The behaviour ofowlower depends on the LC_CTYPE category of the current locale.

This function is not ery appropriate for dealing with Unicode characters, because Unicode knows
about three cases: upper, lower and title case.
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NAME
towupper — convert a wide character to uppercase

SYNOPSIS
#include <wctype.h>

wint_t towupper (wint_t wc);

DESCRIPTION
The towupper function is the wide-character equivalent of tbepper function. If wcis a wide char-
acter, it is converted to uppercase. Characters which do not have case are returned unchaogged. If
WEOF, WEOF is returned.

RETURN VALUE
Thetowupper function returns the uppercase equivalenwgfor WEOF ifwcis WEOF.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
towlower(3), towctrans(3), iswupper(3)

NOTES
The behaviour ofowupper depends on the LC_CTYPE category of the current locale.

This function is not ery appropriate for dealing with Unicode characters, because Unicode knows
about three cases: upper, lower and title case.
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NAME

ungetwc — push back a wide character onto a FILE stream

SYNOPSIS

#include <wchar.h>

wint_t ungetwc (wint_t wc, FILE* strean);

DESCRIPTION

The ungetwc function is the wide-character equivalent of thegetc function. It pushes back a wide
character ontstreamand returns it.

If wecis WEOF, it returns WEOF. Ifvc is an invalid wide character, it se¢srno to EILSEQ and
returns WEOF.

If wcis a valid wide character, it is pushed back onto the stream and thus becomes available for future
wide character read operations. The file-position indicator is decremented by one or more. The end-of-
file indicator is cleared. The backing storage of the file is not affected.

Note:wc need not be the last wide character read from the stream; it can be any other valid wide char-
acter.

If the implementation supports multiple push-back operations in a row, the pushed-back wide charac-
ters will be read in reverse order; however, only one level of push-back is guaranteed.

RETURN VALUE

Theungetwcfunction returnsvc when successful, or WEOF upon failure.

CONFORMING TO

ISO/ANSI C, UNIX98

SEE ALSO

fgetwc(3)

NOTES

GNU

The behaviour ofingetwcdepends on the LC_CTYPE category of the current locale.
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NAME
wcpcpy — copy a wide character string, returning a pointer to its end

SYNOPSIS
#include <wchar.h>

wchar_t* wepcepy (wchar_t* dest const wchar_t* src);

DESCRIPTION

Thewcpcpy function is the wide-character equivalent of sty|gcpy function. It copies the wide charac-
ter string pointed to bgrc, including the terminating L'\O’ character, to the array pointed tddsg

The strings may not overlap.

The programmer must ensure that there is room for atdeattn(src)+1wide characters atest.

RETURN VALUE

wcpcpy returns a pointer to the end of the wide-character stiasg, that is, a pointer to the terminat-
ing L'\O' character.

CONFORMING TO
This function is a GNU extension.

SEE ALSO
strepy(3), wescpy(3)
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NAME
wcepncpy — copy a fixed-size string of wide characters, returning a pointer to its end

SYNOPSIS
#include <wchar.h>

wchar_t* wepnepy (wchar_t* dest const wechar_t* src, size_tn);

DESCRIPTION
The wepncpy function is the wide-character equivalent of #ipncpy function. It copies at most
wide characters from the wide-character string pointed terdyyincluding the terminating L'\O’ char-
acter, to the array pointed to lhest. Exactlyn wide characters are written dest. If the length
wecslen(src)is smaller tham, the remaining wide characters in the array pointed tdesyare filled
with L'\O' characters. If the lengttvcslen(src)s greater or equal to, the string pointed to bgestwill
not be L'\O’ terminated.

The strings may not overlap.
The programmer must ensure that there is room for atredste characters atest.

RETURN VALUE
wcpncpy returns a pointer to the last wide character written,dest + n - 1.

CONFORMING TO
This function is a GNU extension.

SEE ALSO
stpncpy(3),wesncpy(3)
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NAME
wcrtomb — convert a wide character to a multibyte sequence

SYNOPSIS
#include <wchar.h>

size_t wcrtomb (char*s, wchar_t wc, mbstate_t* ps);

DESCRIPTION
The main case for this function is wheis not NULL andwcis not L\O'. In this case, thevcrtomb
function converts the wide charactec to its multibyte representation and stores it at the beginning of
the character array pointed to &yt updates the shift statps, and returns the length of said multibyte
representation, i.e. the number of bytes written at

A different case is whesis not NULL butwcis L'\O'. In this case thevcrtomb function stores at the
character array pointed to Byhe shift sequence needed to bripg back to the initial state, followed
by a "\0’ byte. It updates the shift stafes (i.e. brings it into the initial state), and returns the length of
the shift sequence plus one, i.e. the number of bytes written at

A third case is wheis is NULL. In this casavc is ignored, and the function effectively returns wecr-
tomb(buf,L'\O’',ps) where buf is an internal anonymous buffer.

In all of the above cases,p6is a NULL pointer, a static anonymous state only known to the wcrtomb
function is used instead.

RETURN VALUE
The wcrtomb function returns the number of bytes that have been or would have been written to the
byte array as. If wc can not be represented as a multibyte sequence (according to the current locale),
(size_t)(-1) is returned, aradrno set toEILSEQ.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
wcesrtombs(3)

NOTES
The behaviour ofvcrtomb depends on the LC_CTYPE category of the current locale.

Passing NULL agsis not multi-thread safe.
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NAME
wcscasecmp — compare two wide-character strings, ignoring case

SYNOPSIS
#include <wchar.h>

int wecscasecmp (const wchar_ts1, const wchar_t*s2);

DESCRIPTION
Thewcscasecmgunction is the wide-character equivalent of tkieasecmpfunction. It compares the
wide-character string pointed to b§and the wide-character string pointed tosBy ignoring case dif-
ferences (towuppertowlower).

RETURN VALUE
The wescasecmpdunction returns zero if the wide-character stringsladnds2 are equal except for
case distinctions. It returns a positive integexlifs greater thas2, ignoring case. It returns a negative
integer ifslis smaller thars2, ignoring case.

CONFORMING TO
This function is a GNU extension.

SEE ALSO
strcasecmp(3)wescmp(3)

NOTES
The behaviour ofvcscasecmmlepends on the LC_CTYPE category of the current locale.
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NAME
wcscat — concatenate two wide-character strings

SYNOPSIS
#include <wchar.h>

wchar_t* wescat (wchar_t* dest const wchar_t* src);

DESCRIPTION
The wcscatfunction is the wide-character equivalent of gkecat function. It copies the wide-charac-
ter string pointed to bgrc, including the terminating L'\O' character, to the end of the wide-character
string pointed to byest

The strings may not overlap.

The programmer must ensure that there is room for atweatn(dest)+wcslen(src)+vide charac-
ters atdest

RETURN VALUE
wcscatreturnsdest

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
strcat(3), wesncat(3),wescpy(3),wepcepy(3)
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NAME
wceschr — search a wide character in a wide-character string

SYNOPSIS
#include <wchar.h>

wchar_t* weschr (const wchar_t*wces wchar_t we);

DESCRIPTION
Thewecschr function is the wide-character equivalent of stiehr function. It searches the first occur-
rence ofwcin the wide-character string pointed towgs.

RETURN VALUE
Thewcschr function returns a pointer to the first occurrencevofn the wide-character string pointed
to bywecs, or NULL ifwcdoes not occur in the string.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
strchr(3), wesrchr(3), wespbrk(3), wesstr(3), wmemchr(3)
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NAME
wcescmp — compare two wide-character strings

SYNOPSIS
#include <wchar.h>

int wescmp (const wchar_t*s1, const wchar_t*s2);

DESCRIPTION
The wesecmpfunction is the wide-character equivalent of #iemp function. It compares the wide-
character string pointed to sftand the wide-character string pointed tosy

RETURN VALUE
Thewcscmpfunction returns zero if the wide-character stringslatnds2are equal. It returns an inte-
ger greater than zero if at the first differing positiaine corresponding wide-charactdi] is greater

thans2[i]. It returns an integer less than zero if at the first differing positithe corresponding wide-
charactesl[i] is less thars2]i] .

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
stremp(3), wescasecm(B), wmemcemp(3)
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NAME
wcscpy — copy a wide character string

SYNOPSIS
#include <wchar.h>

wchar_t* wescpy (wchar_t* dest const wchar_t* src);

DESCRIPTION
Thewcscpyfunction is the wide-character equivalent of stiepy function. It copies the wide charac-
ter string pointed to bgrc, including the terminating L'\O’ character, to the array pointed tddsg

The strings may not overlap.
The programmer must ensure that there is room for atdeattn(src)+1wide characters atest.

RETURN VALUE
wcscpyreturnsdest

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
strepy(3), wepepy(3), wescat(3),wesdup(3), wmemcepy(3)
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NAME
wcscspn — search a wide-character string for any of a set of wide characters

SYNOPSIS
#include <wchar.h>

size_t wcscspn (const wehar_twes const wehar_t*reject);

DESCRIPTION
Thewcscspnfunction is the wide-character equivalent of gvespn function. It determines the length
of the longest initial segment afcswhich consists entirely of wide-characters not listedeject. In
other words, it searches for the first occurrence in the wide-charactenvatsnfjany of the characters
in the wide-character stringject.

RETURN VALUE
The wescspnfunction returns the number of wide characters in the longest initial segmearsof
which consists entirely of wide-characters not listecejact. In other words, it returns the position of
the first occurrence in the wide-character strinngof any of the characters in the wide-character string
reject, orwcslen(wcs)f there is none.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
strespn(3),wespbrk(3), wesspn(3)
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NAME
wcesdup — duplicate a wide-character string

SYNOPSIS
#include <wchar.h>

wchar_t* wesdup (const wchar_t*s);

DESCRIPTION
Thewcsdupfunction is the wide-character equivalent of gtielup function. It allocates and returns a
new wide-character string whose initial contents is a duplicate of the wide-character string pointed to
by s.
Memory for the new wide-character string is obtained wittlloc(3), and can be freed wifree(3).

RETURN VALUE

Thewcsdupfunction returns a pointer to the new wide-character string, or NULL if sufficient memory
was not available.

CONFORMING TO
This function is a GNU extension.

SEE ALSO
strdup(3), wescpy(3)
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NAME
wcslen — determine the length of a wide-character string

SYNOPSIS
#include <wchar.h>

size_t wcslen (const wchar_ts);

DESCRIPTION
Thewecslenfunction is the wide-character equivalent of stiden function. It determines the length of
the wide-character string pointed to $yot including the terminating L'\O’ character.

RETURN VALUE
Thewecslenfunction returns the number of wide characters. in

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
strlen(3)
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NAME
wcsncasecmp — compare two fixed-size wide-character strings, ignoring case

SYNOPSIS
#include <wchar.h>

int wesncasecmp (const wchar_ts1, const wchar_t*s2, size_tn);

DESCRIPTION
Thewcsncasecmgunction is the wide-character equivalent of stiemcasecmpfunction. It compares
the wide-character string pointed to &ilyand the wide-character string pointed tosy but at most
wide characters from each string, ignoring case differences (towutmwdower).

RETURN VALUE
Thewcsncasecmgunction returns zero if the wide-character stringslainds2, truncated to at most
lengthn, are equal except for case distinctions. It returns a positive integer if trusdasedreater
than truncated2, ignoring case. It returns a negative integer if truncsted smaller than truncated
s2, ignoring case.

CONFORMING TO
This function is a GNU extension.

SEE ALSO
strncasecmp(3)wesncmgy(3)

NOTES
The behaviour ofvcsncasecmplepends on the LC_CTYPE category of the current locale.
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NAME
wcsncat — concatenate two wide-character strings

SYNOPSIS
#include <wchar.h>

wchar_t* wesncat (wchar_t* dest const wchar_t* src, size_tn);

DESCRIPTION
Thewcsncatfunction is the wide-character equivalent of gticat function. It copies at mostwide
characters from the wide-character string pointed tesroyto the end of the wide-character string
pointed to bydest, and adds a terminating L'\O’ character.

The strings may not overlap.
The programmer must ensure that there is room for atdeattn(dest)+n+wide characters atest

RETURN VALUE
wcesncatreturnsdest

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
strncat(3), wescat(3)
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NAME
wcesnecmp — compare two fixed-size wide-character strings

SYNOPSIS
#include <wchar.h>

int wesnemp (const wechar_t*sl, const wchar_t*s2, size_tn);

DESCRIPTION
Thewcsncmpfunction is the wide-character equivalent of sncmp function. It compares the wide-
character string pointed to 4 and the wide-character string pointed tod2y but at mosh wide
characters from each string. In each string, the comparison extends only up to the first occurrence of a
L'\O’ character, if any.

RETURN VALUE
The wesnemp function returns zero if the wide-character stringskand s2, truncated to at most
lengthn, are equal. It returns an integer greater than zero if at the first differing pogitiom), the
corresponding wide-charactgl[i] is greater thas2[i]. It returns an integer less than zero if at the first
differing positioni (i < n), the corresponding wide-charac$d{i] is less thas2[i].

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
strncmp(3), wesncasecmp(3)
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NAME
wcesncpy - copy a fixed-size string of wide characters

SYNOPSIS
#include <wchar.h>

wchar_t* wesnepy (wchar_t* dest const wehar_t* src, size_tn);

DESCRIPTION
The wesncpy function is the wide-character equivalent of 8teacpy function. It copies at most
wide characters from the wide-character string pointed terdyyincluding the terminating L'\O’ char-
acter, to the array pointed to lhest. Exactlyn wide characters are written dest. If the length
wecslen(src)is smaller tham, the remaining wide characters in the array pointed tdesyare filled
with L'\Q' characters. If the lengttvcslen(src)s greater or equal to, the string pointed to bgestwill
not be L'\O’ terminated.

The strings may not overlap.
The programmer must ensure that there is room for atredste characters atest.

RETURN VALUE
wcsncpyreturnsdest

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
strncpy(3)
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NAME
wcsnlen - determine the length of a fixed-size wide-character string

SYNOPSIS
#include <wchar.h>

size_t wcsnlen (const wchar_ts, size_tmaxlen);

DESCRIPTION
Thewcsnlenfunction is the wide-character equivalent of gtimlen function. It returns the number of
wide-characters in the string pointed togynot including the terminating L'\Q' character, but at most

maxlen. In doing thiswcsnlenlooks only at the firsmaxlenwide-characters a and never beyond
s+maxlen

RETURN VALUE

Thewcsnlenfunction returnsveslen(s), if that is less thanaxlen, omaxlenif there is no L'\O' char-
acter among the firghaxlenwide characters pointed to By

CONFORMING TO
This function is a GNU extension.

SEE ALSO
strnlen(3), wcslen(3)
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NAME
wcesnrtombs — convert a wide character string to a multibyte string

SYNOPSIS
#include <wchar.h>

size_t wecsnrtombs (char*dest const wchar_t** src, size_tnwc,
size_tlen, mbstate_t* ps);
DESCRIPTION

Thewcsnrtombsfunction is like thevcsrtombsfunction, except that the number of wide characters to
be converted, starting #drc, is limited tonwc.

If destis not a NULL pointer, thevcsnrtombsfunction converts at mostwcwide characters from the
wide-character stringsrc to a multibyte string starting afest. At mosten bytes are written talest

The shift state*ps is updated. The conversion is effectively performed by repeatedly calling wcr-
tomb(dest*src,ps), as long as this call succeeds, and then incremedésthy the number of bytes
written and*src by one. The conversion can stop for three reasons:

1. A wide character has been encountered that can not be represented as a multibyte sequence (accord-
ing to the current locale). In this cassc is left pointing to the invalid wide character, (size_t)(-1) is
returned, an@rrno is set toEILSEQ.

2. nwcwide characters have been converted without encountering a L'\O’, or the length limit forces a
stop. In this casésrc is left pointing to the next wide character to be converted, and the number of
bytes written talestis returned.

3. The wide-character string has been completely converted, including the terminating L'\O' (which has
the side effect of bringing bac¢ks to the initial state). In this cagerc is set to NULL, and the number
of bytes written talest, excluding the terminating '\O’ byte, is returned.

If destis NULL, lenis ignored, and the conversion proceeds as above, except that the converted bytes
are not written out to memory, and that no destination length limit exists.

In both of the above casespi$is a NULL pointer, a static anonymous state only known to the wesnr-
tombs function is used instead.

The programmer must ensure that there is room for atlésdsytes adest.

RETURN VALUE
The wesnrtombs function returns the number of bytes that make up the converted part of multibyte
sequence, not including the terminating null byte. If a wide character was encountered which could not
be converted, (size_t)(-1) is returned, anaho set toEILSEQ.

CONFORMING TO
This function is a GNU extension.

SEE ALSO
wcesrtombs(3),iconv(3)

NOTES
The behaviour ofvcsnrtombsdepends on the LC_CTYPE category of the current locale.

Passing NULL agsis not multi-thread safe.
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NAME
wcespbrk — search a wide-character string for any of a set of wide characters

SYNOPSIS
#include <wchar.h>

wchar_t* wespbrk (const wchar_t* wes const wchar_t*accep);

DESCRIPTION
Thewcspbrk function is the wide-character equivalent of gtipbrk function. It searches for the first
occurrence in the wide-character string pointed tavbyof any of the characters in the wide-character
string pointed to byccept

RETURN VALUE
Thewcspbrk function returns a pointer to the first occurrencevais of any of the characters listed in
accept. Ifwcscontains none of these characters, NULL is returned.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
strpbrk (3), wescspn(3)weschr(3)
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NAME
wcesrchr — search a wide character in a wide-character string

SYNOPSIS
#include <wchar.h>

wchar_t* wesrchr (const wehar_t* wes wchar_t wc);

DESCRIPTION
The wesrchr function is the wide-character equivalent of #techr function. It searches the last
occurrence ofvcin the wide-character string pointed towgs.

RETURN VALUE
Thewecsrchr function returns a pointer to the last occurrence®ihh the wide-character string pointed
to bywecs, or NULL ifwcdoes not occur in the string.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
strrchr (3), weschr(3)
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NAME
wcsrtombs — convert a wide character string to a multibyte string

SYNOPSIS
#include <wchar.h>

size_t wcsrtombs (char*dest const wchar_t** src,
size_tlen, mbstate_t* ps);

DESCRIPTION
If destis not a NULL pointer, thavcsrtombs function converts the wide-character stritggc to a
multibyte string starting adest. At mostien bytes are written talest. The shift statéps is updated.
The conversion is effectively performed by repeatedly calling wcrtomb(dest,*src,ps), as long as this
call succeeds, and then incrementitggtby the number of bytes written aksrc by one. The conver-
sion can stop for three reasons:

1. A wide character has been encountered that can not be represented as a multibyte sequence (accord-
ing to the current locale). In this cassc is left pointing to the invalid wide character, (size_t)(-1) is
returned, an@rrno is set toEILSEQ.

2. The length limit forces a stop. In this case is left pointing to the next wide character to be con-
verted, and the number of bytes writterdéstis returned.

3. The wide-character string has been completely converted, including the terminating L'\O' (which has
the side effect of bringing bac¢ks to the initial state). In this cagerc is set to NULL, and the number
of bytes written talest, excluding the terminating '\O’ byte, is returned.

If destis NULL, lenis ignored, and the conversion proceeds as above, except that the converted bytes
are not written out to memory, and that no length limit exists.

In both of the above casespi$is a NULL pointer, a static anonymous state only known to the wcsr-
tombs function is used instead.

The programmer must ensure that there is room for atlédsytes adest.

RETURN VALUE
The wesrtombs function returns the number of bytes that make up the converted part of multibyte
sequence, not including the terminating null byte. If a wide character was encountered which could not
be converted, (size_t)(-1) is returned, anaho set toEILSEQ.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
wcestombs(3)wesnrtombs(3),iconv(3)

NOTES
The behaviour ofvcsrtombsdepends on the LC_CTYPE category of the current locale.

Passing NULL agsis not multi-thread safe.
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NAME
wcsspn — advance in a wide-character string, skipping any of a set of wide characters

SYNOPSIS
#include <wchar.h>

wcesspn (const wchar_t*wcs const wchar_t*accep);

DESCRIPTION
Thewcsspnfunction is the wide-character equivalent of #ftrspn function. It determines the length of
the longest initial segment @fcswhich consists entirely of wide-characters listecdatept. In other
words, it searches for the first occurrence in the wide-characterwoswf a wide-character not con-
tained in the wide-character stringcept.

RETURN VALUE
Thewcsspnfunction returns the number of wide characters in the longest initial segmeoswhich
consists entirely of wide-characters listedattept In other words, it returns the position of the first
occurrence in the wide-character striwgs of a wide-character not contained in the wide-character
stringaccept, omwcslen(wcsjf there is none.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
strspn(3), wecscspn(3)
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NAME
wcsstr — locate a substring in a wide-character string

SYNOPSIS
#include <wchar.h>

wchar_t* wesstr (const wchar_t*haystack const wchar_t* needlg;

DESCRIPTION
The wesstr function is the wide-character equivalent of 8testr function. It searches for the first
occurrence of the wide-character strimegdle(without its terminating L'\O' character) as a substring in
the wide-character strirftaystack

RETURN VALUE
The wesstr function returns a pointer to the first occurrenc@eddlein haystack. It returns NULL if
needledoes not occur as a substringhaystack.

Note the special case: ikedleis the empty wide-character string, the return value is allvaystack
itself.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
strstr(3), weschr(3)
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NAME

wcstok - split wide-character string into tokens

SYNOPSIS

#include <wchar.h>

wchar_t* westok (wchar_t* wes const wchar_t*delim, wchar_t** ptr);

DESCRIPTION

Thewcstok function is the wide-character equivalent of sttok function, with an added argument to
make it multithread-safe. It can be used to split a wide-character sicwigto tokens, where a token
is defined as a substring not containing any wide-charactersifethim

The search starts afcs, ifwcsis not NULL, or at*ptr, if wesis NULL. First, any delimiter wide-char-
acters are skipped, i.e. the pointer is advanced beyond any wide-characters whichdealgur itf the

end of the wide-character string is now reachezhtok returns NULL, to indicate that no tokens were
found, and stores an appropriate valutpitn, so that subsequent callswastok will continue to return

NULL. Otherwise, thavcstok function recognizes the beginning of a token and returns a pointer to it,
but before doing that, it zero-terminates the token by replacing the next wide-character which occurs in
delimwith a L'\O' character, and it updatéptr so that subsequent calls will continue searching after
the end of recognized token.

RETURN VALUE

Thewcstok function returns a pointer to the next token, or NULL if no further token was found.

NOTES

The originalwcswide-character string is destructively modified during the operation.

EXAMPLE

The following code loops over the tokens contained in a wide-character string.

wchar_t* wes = ...;

wchar_t* token;

wchar_t* state;

for (token = wcstok(wcs, " \t\n", &state);
token != NULL;
token = westok(NULL, " \t\n", &state)) {

}...

CONFORMING TO

ISO/ANSI C, UNIX98

SEE ALSO
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strtok(3), weschr(3)
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NAME
wcstombs — convert a wide character string to a multibyte string

SYNOPSIS
#include <stdlib.h>

size_t wcstombs (chardest const wchar_t* src, size_tn);

DESCRIPTION
If destis not a NULL pointer, thevcstombsfunction converts the wide-character strgrgto a multi-
byte string starting atest At mostn bytes are written tdest. The conversion starts in the initial state.
The conversion can stop for three reasons:

1. A wide character has been encountered that can not be represented as a multibyte sequence (accord-
ing to the current locale). In this case (size t)(-1) is returned.

2. The length limit forces a stop. In this case the number of bytes writtlstis returned, but the
shift state at this point is lost.

3. The wide-character string has been completely converted, including the terminating L\O". In this
case the conversion ends in the initial state. The number of bytes writtesttexcluding the termi-
nating "\O' byte, is returned.

The programmer must ensure that there is room for atridgsés atest.

If destis NULL, nis ignored, and the conversion proceeds as above, except that the converted bytes are
not written out to memory, and that no length limit exists.

In order to avoid the case 2 above, the programmer should maken ssrgreater or equal to
westombs(NULL,src,0)+1

RETURN VALUE
The westombs function returns the number of bytes that make up the converted part of multibyte
sequence, not including the terminating null byte. If a wide character was encountered which could not
be converted, (size_t)(-1) is returned.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
wcesrtombs(3)

NOTES
The behaviour ofvcstombsdepends on the LC_CTYPE category of the current locale.

The functionwcsrtombsprovides a better interface to the same functionality.
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NAME
wceswidth — determine columns needed for a fixed-size wide character string

SYNOPSIS
#include <wchar.h>

int weswidth (const wchar_t* s, size_tn);

DESCRIPTION
The weswidth function returns the number of columns needed to represent the wide-character string
pointed to bys, but at mosh wide characters. If a non-printable wide character occurs among these
characters, -1 is returned.

RETURN VALUE
The weswidth function returns the number of column positions for the wide-character string-
cated to at most length

CONFORMING TO
UNIX98

SEE ALSO
wewidth(3), iswprint(3)

NOTES
The behaviour ofvcswidth depends on the LC_CTYPE category of the current locale.
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NAME
wctob — try to represent a wide character as a single byte

SYNOPSIS
#include <wchar.h>

int wctob (wint_t c);

DESCRIPTION
The wctob function tests whether the multi-byte representation of the wide chacactarting in the
initial state, consists of a single byte. If so, it is returned as an unsigned char.

Never use this function. It cannot help you in writing internationalized programs. Internationalized pro-
grams must never distinguish single-byte and multi-byte characters.

RETURN VALUE
Thewctob function returns the single-byte representation, @fit exists, of EOF otherwise.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
wctomb(3)

NOTES
The behwiour of wctob depends on the LC_CTYPE category of the current locale.

This function should never be used. Internationalized programs must never distinguish single-byte and
multi-byte characters. Use the functientomb instead.
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NAME
wctomb — convert a wide character to a multibyte sequence

SYNOPSIS
#include <stdlib.h>

int wctomb (char* s, wchar_t wc);

DESCRIPTION
If sis not NULL, thewctomb function converts the wide charactec to its multibyte representation
and stores it at the beginning of the character array pointedgolbypdates the shift state, which is
stored in a static anonymous variable only known to the wctomb function, and returns the length of said
multibyte representation, i.e. the number of bytes written at

The programmer must ensure that there is room for atNEsCUR_MAX bytes ass.

If sis NULL, thewctomb function resets the shift state, only known to this function, to the initial state,
and returns non-zero if the encoding has non-trivial shift state, or zero if the encoding is stateless.

RETURN VALUE
If sis not NULL, thewctomb function returns the number of bytes that have been written to the byte
array ats. If wc can not be represented as a multibyte sequence (according to the current locale), -1 is
returned.

If sis NULL, thewctomb function returns non-zero if the encoding has non-trivial shift state, or zero if
the encoding is stateless.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
wcertomb(3), westombs(3)MB_ CUR_MAX (3)

NOTES
The behaviour ofvctomb depends on the LC_CTYPE category of the current locale.

This function is not multi-thread safe. The functiwartomb provides a better interface to the same
functionality.
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NAME
wctrans — wide character translation mapping

SYNOPSIS
#include <wctype.h>

wctrans_t wctrans (const char*namsg;

DESCRIPTION
The wctrans_t type represents a mapping which can map a wide character to another wide character.
Its nature is implementation dependent, but the special (akteans t)Odenotes an invalid mapping.
Nonzerowctrans_t values can be passed to tbe/ctrans function to actually perform the wide char-
acter mapping.

The wctrans function returns a mapping, given by its name. The set of valid nhames depends on the
LC_CTYPE category of the current locale, but the following names are valid in all locales.

"tolower" - realizes théolower(3) mapping

"toupper" - realizes theupper(3) mapping

RETURN VALUE
The wctrans function returns a mapping descriptor if tiame is valid. Otherwise it returns
(wctrans_t)0

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
wctrans(3)

NOTES
The behaviour ofvctrans depends on the LC_CTYPE category of the current locale.
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NAME
wctype — wide character classification

SYNOPSIS
#include <wctype.h>

wctype_t wctype (const charname);

DESCRIPTION
Thewctype_ttype represents a property which a wide character may or may not have. In other words,
it represents a class of wide characters. This type’s nature is implementation dependent, but the special
value(wctype_t)0denotes an invalid property. Nonzexatype_tvalues can be passed to thectype
function to actually test whether a given wide character has the property.

The wctype function returns a property, given by its name. The set of valid names depends on the
LC_CTYPE category of the current locale, but the following names are valid in all locales.

"alnum" - realizes thesalnum classification function

"alpha" - realizes thisalpha classification function

"blank" - realizes thésblank classification function

“cntrl" - realizes theéscntrl classification function

"digit" - realizes thasdigit classification function

"graph" - realizes thisgraph classification function

"lower" - realizes théslower classification function

"print" - realizes thésprint classification function

“punct" - realizes thespunct classification function

"space" - realizes thisspaceclassification function

"upper" - realizes thisupper classification function

"xdigit" - realizes thasxdigit classification function

RETURN VALUE
The wctype function returns a property descriptor if thmme is valid. Otherwise it returns
(wetype_t)0
CONFORMING TO
ISO/ANSI C, UNIX98
SEE ALSO
iswctype(3)

NOTES
The behaviour ofvctype depends on the LC_CTYPE category of the current locale.
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NAME
wcwidth — determine columns needed for a wide character

SYNOPSIS
#include <wchar.h>

int wewidth (wint_t c);

DESCRIPTION
Thewcwidth function returns the number of columns needed to represent the wide charHatés a
printable wide character, the value is at least 0idfL'\Q’, the value is 0. Otherwise -1 is returned.

RETURN VALUE
Thewcwidth function returns the number of column positionsdor

CONFORMING TO
UNIX98

SEE ALSO
weswidth(3), iswprint(3)

NOTES
The behaviour ofvcwidth depends on the LC_CTYPE category of the current locale.
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NAME
wmemchr — search a wide character in a wide-character array

SYNOPSIS
#include <wchar.h>

wchar_t* wmemchr (const wchar_t*s, wchar_tc, size_tn);

DESCRIPTION
The wmemchr function is the wide-character equivalent of themchr function. It searches the
wide characters starting sifor the first occurrence of the wide character

RETURN VALUE
Thewmemchr function returns a pointer to the first occurrence afmong then wide characters start-
ing ats, or NULL if c does not occur among these.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
memchr(3), weschr(3)
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NAME
wmemcmp — compare two arrays of wide-characters

SYNOPSIS
#include <wchar.h>

int wmemcmp (const wchar_t*s1, const wchar_t*s2 size_tn);

DESCRIPTION
The wmemcmp function is the wide-character equivalent of themcmp function. It compares the
wide-characters starting st and then wide-characters starting s2.

RETURN VALUE
The wmemcmp function returns zero if the wide-character arrays of sia¢sl ands2 are equal. It
returns an integer greater than zero if at the first differing positfor n), the corresponding wide-
charactesl][i] is greater thasZ2[i]. It returns an integer less than zero if at the first differing position
(i <n), the corresponding wide-charac$dfi] is less thars2][i].

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
memcmp(3), wescmp(3)
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NAME
wmemcpy — copy an array of wide-characters

SYNOPSIS
#include <wchar.h>

wchar_t* wmemcpy (wchar_t* dest const wchar_t* src, size_tn);

DESCRIPTION
The wmemcpy function is the wide-character equivalent of themcpy function. It copiesn wide
characters from the array startingsatto the array starting alest.

The arrays may not overlap; usenemmove3) to copy between overlapping arrays.
The programmer must ensure that there is room for atredste characters atest.

RETURN VALUE
wmemcpyreturnsdest

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
memcpy(3),wmemmove3), wescpy(3)
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NAME
wmemmove — copy an array of wide-characters

SYNOPSIS
#include <wchar.h>

wchar_t* wmemmove (wchar_t*dest const wchar_t* src, size_tn);

DESCRIPTION
Thewmemmovefunction is the wide-character equivalent of themmovefunction. It copies wide
characters from the array startingsatto the array starting alest. The arrays may overlap.

The programmer must ensure that there is room for atredste characters atest.

RETURN VALUE
wmemmovereturnsdest

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
memmoveg3), wmemcpy(3)
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NAME
wmemset — fill an array of wide-characters with a constant wide character

SYNOPSIS
#include <wchar.h>

wchar_t* wmemset (wchar_t*wcs wchar_t wc, size_tn);

DESCRIPTION
The wmemsetfunction is the wide-character equivalent of themsetfunction. It fills the array oh
wide-characters starting atswith n copies of the wide charactenrc.

RETURN VALUE
wmemsetreturnswcs.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
memset(3)
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NAME

woprintf, fwprintf, swprintf, vwprintf, vfwprintf, vswprintf — formatted wide character output conver-
sion

SYNOPSIS

#include <stdio.h>
#include <wchar.h>

int wprintf (const wchar_t* format, ...);
int fwprintf (FILE* stream const wchar_t* format, ...);
int swprintf (wchar_t* wcs size_tmaxlen

const wchar_t* format, ...);

#include <stdarg.h>

int vwprintf (const wchar_t* format, va_list args);
int vfwprintf (FILE* stream const wchar_t* format, va_list args);
int vswprintf (wchar_t* wcs size_tmaxlen

const wchar_t* format, va_list args);

DESCRIPTION

GNU

The wprintf family of functions is the wide-character equivalent of phiatf family of functions. It
performs formatted output of wide characters.

Thewprintf andvwprintf functions perform wide character outputstdout. stdout must not be byte
oriented; see functiofwide for more information.

The fwprintf and vfwprintf functions perform wide character outputsiveam.streammust not be
byte oriented; see functidwide for more information.

The swprintf andvswprintf functions perform wide character output to an array of wide characters.
The programmer must ensure that there is room for atrfeadenwide characters atcs.

These functions are like thgintf, vprintf , fprintf, vfprintf , sprintf, vsprintf functions except for the
following differences:

. Theformatstring is a wide character string.

. The output consists of wide characters, not bytes.

. swprintf andvswprintf take amaxlenargumentsprintf andvsprintf do not. énprintf and
vsnprintf take amaxlenargument, but these functions do not return -1 upon buffer overflow
on Linux.)

The treatment of the conversion charactemadsis different:

c If no | modifier is present, thimt argument is converted to a wide character by a call to the
btowc function, and the resulting wide character is written. [Ifl anodifier is present, the
wint_t(wide character) argument is written.

S If no | modifier is present: Theconst char * argument is expected to be a pointer to an array
of character type (pointer to a string) containing a multibyte character sequence beginning in
the initial shift state. Characters from the array are converted to wide characters (each by a call
to the mbrtowc function with a conversion state starting in the initial state before the first
byte). The resulting wide characters are written up to (but not including) the terminating null
wide character. If a precision is specified, no more wide characters than the number specified
are written. Note that the precision determines the numbeidef charactersvritten, not the
number ofbytesor screen positions The array must contain a terminating null byte, unless a
precision is given and it is so small that the number of converted wide characters reaches it
before the end of the array is reached. -- If amodifier is present: Thecbnst wchar_t *
argument is expected to be a pointer to an array of wide characters. Wide characters from the
array are written up to (but not including) a terminating null wide character. If a precision is
specified, no more than the number specified are written. The array must contain a terminating
null wide character, unless a precision is given and it is smaller than or equal to the number of
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wide characters in the array

RETURN VALUE
The functions return the number of wide characters written, excluding the terminating null wide char-
acter in case of the functioswprintf andvswprintf. They return -1 when an error occurs.

CONFORMING TO
ISO/ANSI C, UNIX98

SEE ALSO
printf (3), fprintf(3), snprintf(3), fputwc(3), fwide(3), wscan{3)

NOTES
The behaviour ofvprintf et al. depends on the LC_CTYPE category of the current locale.

If the format string contains non-ASCIl wide characters, the program will only work correctly if the
LC_CTYPE category of the current locale at run time is the same as the LC_CTYPE category of the
current locale at compile time. This is because wWbar_t representation is platform and locale
dependent. (The GNU libc represents wide characters using their Unicode (ISO-10646) code point, but
other platforms don'’t do this. Also, the use of ISO C99 universal character names of the form \unnnn
does not solve this problem.) Therefore, in internationalized progranferthat string should consist

of ASCII wide characters only, or should be constructed at run time in an internationalized way (e.g.
usinggettextoriconv, followed bymbstowcg.
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